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Meet  Fuel  Shortage 

by  Stretching  Fuel 

Supply 

Eliminate  unnecessary  waste  by 
burning  fuel  with  correct  air 
supply. 

UEHLING 

CO.  METER 

insures  correct  ratio  of  air  to 
fuel  continuously. 

No  more  guesswork  by  the 
fireman  nor  erroneous  conclu- 
sions by  his  chief. 

New   Catntog   Just  issued 

Uehling  Instrument  Go, 

2114    Empire    BId)5..    New    York 

Exhibit   of   New   Uehling   CO^  Meter   at 
New   York  Chemical  Show,  Sept.  20-25. 
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A  Surprise 

I  hadn't  any  idea,  Bill,"   said  Joe,   the  Superintendent,  to  the  master 
mechanic,  "that  you  were  preparing  this  grand  surprise  for  me  and 
the  boss.     I  can  hardly  believe  that  you  obtained  all  those  wrenches, 
jacks,  bars,  etc.,   from  the  sale  of  that  old  junk  lying  around  the  shop 
and  barns. 

"Yes,  sir,"  replied  Bill,  "and  what  is  more,  we  have  enough  left  to 
order  a  complete  equipment  of  Westinghouse  No.  306-CV  Motors  and 
HL  control,  for  our  freight-baggage  car." 

"Good,"  said  Joe,  "our  freight  business  is  picking  up." 
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LargeTurbines 


A  Yearns  Performance 


We  plan  to  publish,  from  time  to  time,  records  of  the  operation  of 
our  large  turbines. 

These  reports  will  furnish  what  we  believe  to  be  the  chief  points 
of  interest  regarding  large  turbines — a  record  of  their  operation. 

We  have  just  received  from  the  Duquesne  Light  Gimpany,  and  re- 
produce below,  a  year's  record  of  the  operation  of  our  45,000  kw. 
turbine  in  the  Brunots  Island  Plant. 

This  record  shows  fourteen  days  during  the  year  that  the  turbine 
was  not  operating.  Ten  of  these  days  are  accounted  for  by  the  cus- 
tomary shut-downs  for  inspection — leaving  four  days  in  the  year 
that  the  machine  was  not  running  due  to  some  minor  troubles  which 
are  shown  on  the  chart. 

This  turbine  was  in  service  96.2%  of  the  time,  and  was  available 
for  service  99%  of  the  time. 


Westinyhouse   Electric  &  Manufacturing  Co. 
East   Pittsburgh,    Pa. 
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High  Vacuum 
Jet  Condensers 


L  /'wtSTINGMOUSt'N  i 
%\^     ELECTRIC       Jjf 


Readily  Adaptable 
To  Changing  Conditions 


In  addition  to  the  high  vacuum  and  guar- 
anteed performance,  there  are  other  considera- 
tions which  the  condenser  buyer  should  not  over- 
look. 

Those  who  have  investigated,  have  found  that 
Westinghouse  Condenser  Designs,  have  been 
developed  to  a  point  where  they  are  readily 
adaptable  to  a  wide  range  of  variables  in  con- 
denser practice. 

Often  the  initial  instaJlation  does  not  take  into 
consideration  conditions  which  may  later  cause  a 
change  in  location  of  pump  drives.  In  this  re- 
spect, Westinghouse  Jet  Condensers  are  ex- 
tremely flexible,  provisions  having  been  made  for 
the  easy  and  convenient  location  of  the  driving 
turbine  or  motor  at  either  end  of  the  driving 
shaft. 

Ask  our  nearest  district  office  for  literature 
describing  those  considerations  which  we  feel 
are  of  importance  to  the  condenser  buyer. 


Westinghouse  £lectric    &    Manufacturing   Company 

East  Pittsburgh,  Pa. 

Sales  OKces  in  All  Large  American  Cities 


The  shaft  extension  opposite  the  cus- 
tomary turbine  drive,  is  arranged  for  a 
coupling,  so  that  a  motor  may  be  con- 
veniently installed  if  desired. 


Westinghouse 

^    ^    Jet,  Surface  and  ^^  Barometric  Condensers! 
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One  of  the  200  new  Brooklyn 
Rapid  Transit  "Safely"  Cars, 
all  of  which  are  equipped  with 
"Bungalow"  air  compressors. 


''Bungalow**    type 
air    compressor 


The  ''BUNGALOW"  air 
compressor,  essentially  a  ''Safety' 
car  machine,  has  been  included  in 
all  the  largest  installations. 


■vl;: 


From  the  big  metropolitan  cities,  where  the  greatest  density  of  stree^ 
car  traffic  exists,  comes  the  most  urgent  call  for  air  brake  equipment 
that  will  give  reliable  service  and  insure  freedom  from  traffic  tie-ups 
and  delays. 

Such  is  Brooklyn,  N.  Y.,  for  whose  busy  surface  lines  the  Brooklyn 
Rapid  Transit  Company  recently  selected  "Bungalow"  air  compressors 
for  its  entire  number  of  200  new  "Safety"  cars. 

Over  3252  "Safety"  cars  now  running  on  182  different  electric  lines 
throughout  the  United  States,  are  equipped  with  "Bungalow"  com- 
pressors. 

Brake  Building  Our  Business  for  a  Lifetime 

Westinghouse  Traction  Brake  Company 

General  Offices,  Pittsburgh,  Pa. 
Works,  Wilmerding,  Pa. 


New  York 
San  Francisco 


Washington 


Chicago 
St.  Louis 
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Said  A   Traffic  Superintendent 

"It^s  the  Quick  Stop  and  the  Quick  Start  of 

the  Safety  Car 

that  have  helped  us  to  reduce  the  congestion  on  this  street.  With  the  old  cars 
we  would  never  get  through  the  neck  of  the  bottle  fast  enough.  So  much  timi: 
was  lost  in  closing  the  rear  doors  by  hand,  in  getting  the  starting  signal  to  the 
motorman  and  in  notching  up  slowly  on  those  old-time  motors.  And,  of  course, 
in  making  a  stop  the  fact  that  we  had  old-fashioned  brakes  and  a  heavy  car  didn't 
give  us  the  chance  of  slipping  by  a  crossing  just  before  the  cop  put  on  the 
'Stop-Stop.' 

"Those  seconds  gained  here  or  there  may  not  seem  much  to  you,  but  they 
count  up  in  the  course  of  the  day's  work  of  a  car,  believe  me. 

"With  the  front-entrance  operation  of  these  Safety  Cars,  there's  no  chance 
for  slack  in  the  interchange  of  passengers.  The  door  is  closed  by  air,  the  very 
moment  the  last  passenger's  aboard.  There's  no  waiting  for  signals  from  ri 
conductor,  either.  A  wave  of  the  hand  from  the  traffic  cop  and  zip! — there 
she  goes  across  with  a  faster  getaway  than  many  a  gas  wagon. 

"Some  car,  boy,  some  car!" 

Is  a  Safety  Car  because 

it  is  equipped  with  automatic,  laborless  apparatus  so  interlocked, 
that  regardless  of  the  illness  or  distraction  of  the  operator,  the 
power  will  be  cut  off  instantaneously,  the  airbrakes  and  sander 
apply  immediately  thereafter  and  the  doors  unlatch  for  safe 
and  easy  exit.  Furthermore,  it  is  a  Safety  Car  only  when  the 
doors  must  be  closed  and  the  step  folded  before  the  car  can  start, 
and  when  the  airbrake  must  be  applied  before  the  doors  are 
Dpened  and  the  step  lowered  in  bringing  the  car  to  a  service  stop. 

SAFETY  CAR  DEVICES  COMPANY 

Main  Office-Boatmen's  Bank  Bldg.,  ST.  LOUIS,  MO. 

CHICAGO  WASHINGTON,  D.  C.  NEW  YOSLK  PITTSBURGH 

Railway   Exchange   BIdg.  Munsey  Bldg.  Citj'  Investment  BIdg.  Westinghouse  BIdg. 

S.'VN   FRANCISCO— Southern   Pacific  Bldg. 
CAN.ADA — Canadian   Westinghouse   Co.,  Ltd.,   Hamilton,  Ont. 
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QualUi/fu^ 


Usually  the  ear  is  out  of  line  with  the  trolley  wire  when  it  first 
makes  contact  with  the  hanger. 


With  Ordinary  Hanger — 


With  O-B  Lock  Hanger— 


That  Internal  Lock  Washer 
Improves  Your  Line 

Tight,  weatherproof  joint  between  every  ear  and 
every  O-B  Lock  Hanger  cuts  your  maintenance  cost. 

With  the  ordinary  hanger  either  much  time  is  wasted 
shimming  up  the  joint  or  the  lineman  lets  it  go  as  a 
sloppy  job. 

This  never  occurs  with  O-B  Lock  Hanger.  And 
they, have  all  the  essential  mechanical  and  electrical 
characteristics. 


There  are  different 
Catalog  No.  17. 


shown 


The  Ohio  Brass  Company 

Mansfield,  Ohio 

Philadelphia        Pittsburgh        Chicago        Los  Angeles        San  Fruncisin 

Manufactures:   Trolley  Material,    Rail    Ronds,   Cur    Equipmrnt'. 
Hi?h   Tension   InsnlatorH,   Third    Rail    Insulators 
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On  Old  York  Road  to 
Famous  Willow  Grove 


In  winter — the  stress  of  weather  up  to  snow-fence  severity! 

In  summer — a  30-second  headway  to  the  best  summer  concerts 
in  America. 

At  all  times — the  grades  and  cu  rves  so  often  met  on  lines  that 
began  as  follow-the-road  trolleys. 

To  insure  SAFE  operation,  there's  elaborate  signal  system. 

To  insure  UNBROKEN  operation,  there's  the  use  of  breakless 
Phono-Electric  Trolley  Wire. 

Of  which  the  Philadelphia  Rapid  Transit  Company  has  scores 
and  scores  of  miles  in  use  in  all  classes  of  city  and  suburban 
service. 
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There  are  other  features— 
But  the  main  point 


l^orl/i  Second 

Street 

Harrisburgj  Pa. 

Harrisburg 

Railways  Co. 


IS  economy 

MORE  important  just  now  than 
ever  before,  the  overshadowing 
fact  about  Steel  Twin  Tie  Track  is  its 
first  cost  economy. 

Economy  of  materials  because  all  the 
concrete  in  the  track  foundation  takes 
its  share  of  the  load  through  the  three- 
foot  by  thirteen-inch  bearing  plates. 
Economy   of   labor   because   of   the 


simple  taper  jaw  rail  clip  and  the  elim- 
ination of  gauging  and  excessive  sur- 
facing. 

The  eleven  years  of  "facts  behind  Steel 
Twin  Tie  Track  make  an  imposing 
collection  of  data.  But  they  may  be 
boiled  down  to  two  words — Permanence 
and  Economy — the  two  essentials  of 
good  engineering. 


The  International  Steel  Tie  Company 

Manufacturers  of  Steel  Twin  Ties  and  Crossing  Foundations 
16702  Waterloo  Road  CLEVELAND,  O. 
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UNION  equipment  will  solve  your  interurban  traffic 
^problems..  Let  us  study  your  operating  conditions  and 
Ico-operate  with  you  in  considering  what  automatic  block 
isignaling  will  do  for  your  line. 


L  1^  toion  ^tottcb  J^  Signal  Co.  Q  j 

^      VM  3WISSVALE,  PA.  h^ 
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These  Keystone  Spe- 
cialties are  Standard 
Equipment  on  nearly 
all  Safety  Cars. 


Golden   Glow  ECeystone 

Headlights  Rotary    Gongs 


^      i§ 


ICeystcne 
Air    Sanders 


Keys*one 
rrolley    C  -tchers 


Faraday   Car   Signal   Systems 


Iveystone    S'eol    G^n'.'   C:".s    s 


Keystone-Hunter    Destination    Signs 

Alwcyj  Lpecify  them  for  they 
will  serve  you  well.  Write  for 
Bulletin  No.  167,  showing  many 
other  Keystone  specialties  for 
uce  on  safety  cars. 


L 


Keystone 
Rotary  Gongs 


Standard  equipment  on  the  safety  car  and  de- 
signed to  meet  the  traffic  conditions  today — loud 
enough  to  be  heard  above  the  noise  of  the  city 
streets. 

The  old  single  stroke  bell  -  one  ring  for  each 
kick  of  themotorman's  heel  —  is  too  familiar  to  at- 
tract attention,  but — this  one  will!  One  pressure 
of  the  foot  gives  a  steady  ring  of  a  dozen  or  more 
strokes  on  the  gong  and  the  sound  carries  far  and 
compels  attention.  Solidly  built  of  rugged  mal- 
leable iron  and  steel  moving  parts  and  housed  for 
protection  against  dirt. 


I  IkyECTRIC  SeKVICE>  SuPPTylES  Ca  I 

^E                                      Manufacturer  of  Railway  Material  and  Electrical  Supplies  ^E 

=                PHILADELPHIA                                 NEW  YORK                                        CHICAGO  ^ 

=  17th  and  Cambria  Streets                          50  Church  St.                                Monadnock    Building  = 

ZZl                                            Canadian    Distributors:    Lyman    Tube    &    Supply    Co.,    Ltd.,    Montreal,    Toronto  SS 


?l 
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Don't  sell  your  big  cars;  convert 


Until  the  coming  of  the  standardized  light-weight 
safety  car,  rolling  stock  practice  was  just  a  see-saw 
from  small  cars  to  big  cars  and  back  again. 

Every  company  tried  to  settle  on  some  one  size  of 
car  that  would  not  be  too  small  for  the  heavy  hours 
and  too  big  for  the  off  hours. 

To-day  the  safety  car  is  the  accepted  standard  on 
many  properties  for  operating  the  base  schedule 
throughout  the  day,  leaving  on  hand  a  great  variety 
of  large  cars  that  are  too  costly  for  light  service. 

There  is  no  reason,  however,  why  these  large  cars 
should  not  be  transformed  and  standardized  to  give 


Msike  your  peak  periods  produce 

National  Pneumatic  Company,  Inc. 

50  Church  Street,  New  York  Edison  Bldg.,  Chicago 

Works:  Rahway,  N.  J. 
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them  to  real  "  Rushour 'V  cars 

Pmiimiatiml 


the  same  platform  economies  as  the  safety  car  and 
also  a  higher  rate  of  passenger  interchange  and  effec- 
tive fare  collection  than  was  deemed  possible  before 
the  development  of  National  Pneumatic  car  speed-up 
devices. 

This  transformation  and  standardization  can  be 
effected  by  reconstructing  your  present  cars  and  ar- 
ranging to  design  your  future  cars  to  the  National 
Pneumatic  "Rushour"  type  in  which  the  need  for  adapt- 
ability to  changing  methods  of  operation  is  the  basic 
guide  for  the  installation  of  National  Pneumatic  Door 
Engines,  Safety  Interlocking  Door  Control  and  Door 
and  Step  Operating  Mechanisms  to 

maximum  profit  and  efficiency 

National  Pneumatic  Company,  Inc. 

50  Church  Street,  New  York  Edison  Bldg.,  Chicago 

Works:  Rah  way,  N.  J. 
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Maysville,  Kentucky,  showing  street  scene  before  and    after    Elreco    Combination    Railway    and    Lighting 

Poles   were  installed. 


Maysville, 
Kentucky 


is  the  latest  city  to  gain  prom- 
inence by  its  progressiveness 
in  installing  a  real  "White 
Way." 

The  excellent  design  of  this 
ornamental  Combination  pole 
is  really  the  secret  of  its  suc- 
cess because  it  carries  not  only 
the  span  wires  of  the  railway 
but  lighting  wires  as  well — 
thus  enabling  the  cost  to  be 
divided  between  the  railway 
company  and  the  lighting 
company. 


In  some  of  the  best  appearing  cities  in  the  United 
States  electric  railway  companies  and  the  city 
authorities  have  gone  50-50  on  a  real  "White  Way" 
— which  has  been  a  success  in  every  instance  be- 
cause it  is  good  business  for  all  concerned. 


Electric  Railway  Equipment  Co. 


Cincinnati,  Ohio 

30  Church  St.,  New  York  City 
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v4NAC0NDA 
CORRER 

WIRE 


By  controlling  its  own  supply  of  raw 
material.  Anaconda  is  enabled  to  keep 
production  at  a  normal  basis. 

Each  month  millions  of  pounds  of 
ore  are  converted  into  copper  wire  and 
cable  at  the  Company's  Rolling  Mills 
at  Great  Falls. 

Every  step  of  the  manufacturing 
processes,  from  the  time  the  ore  is  taken 
from  the  mines  until  the  finished  prod- 
uct leaves  the  shipping  rooms  is  car- 
ried out  under  centralized  supervision. 

Whatever  your  requirements  may  be 
the  Anaconda  Mills  are  prepared  to 
supply  them.  Whenever  you  think  of 
copper  wire  think  of  Anaconda. 


"Sfvom  Ore  to  c^inished  ^Product  *' 


From  Coast  to  Coast 

INDIANAPOLIS 

Apex  Welded  Joints 


Eliminate  Joint  Maintenance!    One  of 

the  Biggest  Items  of  Operating 

in  Paved  Streets 

Protect  your  car  rider  and  equipment 
from  the  jar  of  every  low  joint  and  build 
it  up  as  strong  as  newly  laid  steel  rail  with 
Indianapolis  Apex  Joints. 

Tests  on  Indianapolis  Apex  Joints  con- 
ducted by  Robert  W.  Hunt  Company  of 
Chicago,  111.,  showed  a  deflection  of  but 
.018  in.  under  maximum  wheel  load. 
Tests  of  Indianapolis  Simplex  Joints, 
made  by  the  Bureau  of  Standards,  Wash- 


"APEX"  Joint 
for  Guard  and  Girder  Rail 


ington,  D.  C,  showed  the  conductivity 
of  this  joint  as  138  against  100  on  un- 
broken rail. 

Economy  in  track  expenditures  is  vital. 
Better  bonding  is  imperative  as  the  cost 
of  power  losses  increases  with  the  in- 
creasing cost  of  coal. 
Delays  means  further  expense.  Let  us 
explain  in  detail. 
Welders — Joints — Steel — Eye  Lenses. 


The  Greatest  Aid  of  the  Way  Engineer 

INDIANAPOLIS  SWITCH  &  FROG  COMPANY 

SPRINGFIELD,  OHIO 
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CHAPTER  SEVENTEEN 


THE  AhL-BUT  PERFECT  STATE 


They'll  Be  Fond  of  the  Bond 


The  financial  bonds  of  a  road  in  the  Ail-But  Per- 
fect State,  as  has  been  stated  before,  will  be  in 
the  hands  of  the  local  men,  their  wives  and  widows. 

Then  come  what  will  in  the  form  of  national  events, 
Gibraltar-like  the  local  road  will  notT  only  stand 
■ — but  run. 

It  will  be  a  cooperative  affair,  and,  did  you  ever 
hear  of  a  strike  in  a  cooperative  or  family  move- 
ment ? 


True,  there  may  be  dissensions  at  times — they  occur 
even  in  the  best  regulated  families — but  they  are 
generally  patched  up  without  loss  of  life,  limb  or 
money. 

This  close  cooperation  due  to  the  financial  bond 
will  be  reflected  also  in  the  electrical  bond  which_ 
.  will  cooperate  so  closely  with  the  rail  that  it  be- 
comes an  inseparable  part  of  it — simply  because  it 
will  be  a  Lincoln  Continuous  Bond  welded  w'th 
a  Dj'namotor — permanent  as  relatives. 


READING   NUMBER   SEVENTEEN. 

Q.  Then  your  continuous   bond   doesn't  do   its   full   duty 
unless  welded  with  the  Dynamotor? 

As  a  general  thing — yes — but  they  ought  to  be  put 
on  with  the  Dynamotor  for  that  is  the  best  means 
known  to  do  the  job — and  then  after  they  are  on 
you  can  put  the  Dynamotor  to  work  on  repairs  in 
the  shop  in  order  to  pay  for  itself  and  interest  on 
the   investment. 


Rail^VeldincJ  and  Bondind  Company 


aeveland.,  Oliio. 
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SWITCHES 
MATES 
FROGS 
CROSSINGS 


Solid 

Manganese 

Steel 

and 

Manganese 

Steel 

Insert 


Converter  and  Electric  Steel  Castings 
Hammer  and  Press  Forgings    Seamless  Steel  Gas  Cylinders 

WM.  WHARTON,  JR.  &  CO., 

EASTON,  PENNA. 

"Originators  of  Manganese  Steel  Track  Work" 

SALES  OFFICES: 
Boston,  Mass.  Philadelphia,  Pa. 

Chicago,  III.  Pittsburgh,  Pa. 

Denver,  Colo.  San  Francisco,  Cat. 

New  York  City  Scranton,  Pa. 
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•GIANT  HEEL"  Switch 


The  illustration  below  gives  a  comprehensive  viewj^offour 
large  Layout  Yard,  where  Special  Track  Work  is  assem- 
bled and  carefully  fitted  together,  to  avoid  any  possibility 
of  trouble  during  installation.  No  piece  of  work  leaves 
our  plant  without  such  careful  fitting. 

Our  extensive,  modern  plant,  illustrated  on  the  preceding 
page,  is  equipped  to  fabricate  track  work  of  all^construc- 
tions,  Solid  Manganese  Steel,  Manganese  Ste'el  Insert, 
Plain  Bolted  and  Manganese  Steel  "T"  Rail,  etc.,  which, 
coupled  with  our  long  experience,  places  us  in  a  position 
to  supply  your  needs  efficiently. 

Subsidiary  of  Taylor- Wharton  Iron  &  Steel  Co. 

High    Bridge,  N.  J. 

Other  Plants: 

TAYLOR-WHARTON    IRON  &  STEEL  CO.,  High   Bridge,  N.  J. 

PHILADELPHIA  ROLL  &  MACHINE  CO.,  Philadelphia 

TIOGA  STEEL  &  IRON  CO.,  Philadelphia 
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1912   1913   1914   1915   1916   1917   1918   1919   1920 


When  Orders  for  Installing 


Thermit  Insert  Rail  Welds 


have  more  than  doubled  in  rate  those  of  the  best  previous  year,  with  prospects 
of  greatly  increasing  this  ratio  before  the  year  ends,  there  can  be  only  one  rea- 
son for  such  success  and  it  lies  in  the  weld  itself,  which  for  a  period  of  over 
seven  years  has  proved  capable  of  meeting  every  requirement.  We  can  claim 
with  absolute  truthfullness  that  the  Thermit  Insert  Rail  Weld,  when  prop- 
erly made,  will  not  cup  even  under  the  most  severe  service,  and  that  the  num- 
ber of  welds  which  will  break  in  service  will  be  so  small  as  compared  with 
the  total  welds  made  that  they  can  hardly  be  figured  in  percentages  at  all. 


g@@@g@S^S^^S 


Start    in    at    once    making 
your   raili   continuous,   by 


g^HS^^S^gS 


^ 


t 

t 

i 


e 
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Thermit  Insert  Welding 
before  cold  weather  sets 
in,   and   it  is  too  late. 


METAL  &  THERMIT  CORPORATION 


Pittsburgh 
Chicago 


120  Broadway 


New  York 


San  Francisco 
Toronto 
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The  Universal  Rotary  Track 

Grinder 


Will  Grind  Rail  Head  at  Any  Angle 

The  Universal  Rotary  Track  Grinder  will  grind  Rail  Head  at  any  angle.  This 
This  is  an  absolute  necessity  in  grinding  off  new  or  welded  joints  in  girder  rail 
where  the  face  of  the  rail  is  inclined  toward  the  groove. 

Outboard  Bearings  Stabilize  the  grinding  wheel. 

The  Universal  Rotary  Track  Grinder  has  bearings  on  both  sides  of  the  grinding 
wheel.  Adjusted  on  a  three-point  suspension,  the  bronze  bushings  of  the  bearing 
take  up  wear. 

A  direct  Drive  Motor. 

Is  mounted  on  a  hinged  plate.  The  drive  is  direct  to  the  grinding  wheel,  making 
it  impossible  for  drive  to  get  out  of  alignment.  The  tightening  of  belt  is  accom- 
plished by  the  adjustment  of  one  bolt  only.  To  insure  a  gradual  run  off,  an  adjust- 
ment, at  either  end  of  the  machine,  for  raising  the  grinding  wheel  clear,  has  been 
provided. 

It  is  equipped  with  large  pneumatic  derail  wheels  and  an  adjustable  outrigger. 
It  embodies  ease  of  adjustment  and  operation  and  a  low  working  economy. 

We  also  make  the  "Atlas  Rail  Grinder"  and 
"Reciprocating  Track  Grinder" 

RAILWAY  TRACK- WORK  CO. 

3132-48  East  Thompson  St.,  Philadelphia,  Pa. 


ATLAS     RAILWAY     SUPPLY     CO. 

Chicago.  III. 


EXCLUSIVE  AGENTS: 

ELECTRICAL      ENGINEERING     &  CHAS.  N.  WOOD  CO. 

MANUFACTURING  CO.  Boston,   Mass. 

Pittsburgh,   Pa. 


HITCHCOCK,    LLOYD    &   CO..    Inc. 

77A  Queen  Victoria  St.,   E.  C. 

London.  England 
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t:Ue  RESILIENT  RAILWAY  TIE 


In  the  construction  of  new  road-bed, 
an  important  factor  to  be  considered  is 

Siesiliency 

A  resilient  road-bed  is  not  only  less 
noisy  and  more  easy  riding,  but  les- 
sens wear  and  tear  on  equipment. 

Dayton  mechanical  ties  afford  this  re- 
siliency so  important  in  modern  track 
construction.  A  cushion  of  asphalt 
is  the  shock  absorbing  medium.  Re- 
sult— Resiliency. 

Build  vour  track  with  no  comeback. 

THE     DAYTON     MECHANICAL    TIE     CO.,     704    COMMERCIAL    BUILDING,    DAYTON,    OHIO 
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Indiana  Service  Corporation 

formerly 

Ft.  Wayne  and  Northern  Indiana  Traction  Co. 


Economy    Meter    with    Special    Inspection    Dial 

ECONOMY  Power-Saving  Meters  by  recording  the 
kilowatt  hours  consumed,  show  both  the  motorman  and 
the  management  the  individual  "power  bills."  Thus 
they  get  down  to  the  very  fundamentals  of  energy 
checking  and  saving.  In  addition,  individual  car  energy 
records  afford  data  of  high  engineering  value  and  a 
convenient  basis  on  which  to  inspect  car  equipment. 


Ord 


ers 


ECONOMY 
METERS 

This  progressive  road  has  ordered  ECON- 
OMY METERS  for  all  its  interurban 
cars  because — It  Will  Meter  the  Energy — 
That's  What  it  Wants  to  Save. 

As  a  Power-Saving  Device — 

The  meter  gives  the  most  accurate  and  most 
informative  unit  for  the  comparison  and 
follow^-up  of  the  motorman  in  the  operation 
of  the  cars. 

As  an  Inspection  Device — 
The  meter  provides  a  continuous  record  of 
inspection    intervals,    instantly    available 
without  clerical  labor. 

As  an  Engineering  Device — 
The  meter  furnishes  data  on  the  power  con- 
sumption of  different  types  of  equipment 
when  operated  under  varying  conditions. 


Economy  Electric  Devices  Company 


National  Railway  Appliance  Co.,  New   York 
J.   G.   Monahan,   Los    Angeles 


Old  Colony  Building,  Chicago,  111. 

Cable  Address — "Songomo,  Chicago" 
Ludwig  Hommel  &  Co.,  PittBburgh 
L.  A.   Nott,   San   Francisco 


Burton    R.   Stare   Co.,   Seattle 

Grayson    Railway   Supply   Co  ,   St.   Louis 
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"NATIONAL" 

TUBULAR  STEEL  POLES 

answer  the  demands  of  cvic 
pr:de  for  efficiency  n  service 
together  with  enhanced  attrac- 
tiveness of  modern  business  sec- 
tions and  residential  districts. 
They  help  greatly  to  make  a 
City  Beautiful. 
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"NATIONAL" 

TUBULAR  STEEL  POLES 

have  proved  dependable  and 
durable  for  long-time  service, 
even  under  most  severe  con- 
ditions. 

They  are  the  "Safety"  Pole 
for  Span  Wire,  Telegraph,  Tele- 
phone, Ticker,  Transmission  and 
Lighting  Services. 

The  Recognized  Standard 
of  Tubular  Steel  Poles 


NATIONAL  TUBE  COMPANY,  PITTSBURGH,  PA. 


General  Sales  Offices  :  Frick  Building 

.^— ^^^  DISTRICT  SALES  OFFICES  — — ^^ 


Atlanta,    Boston     Chieaeo.    Dinver     Deiroii,    ^Jew    Oil.  ;ins     >  w     joiK    Sa.t  LaKe  City,  Philadelphia.  Pittsburgh.  St.  Louia.  St.  Paul 

PACIFIC  COAST  KEPRESENTATIVES:    U.   S.   Stpel    Products   Co.        San   Francisco        Los    Angeles        Portland        Seattle 

EXPORT  REPRESENTATIVES:  D.  8.  Steel  Products  Co.       New  York  City 
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T/-  ERICO 

Portable    Railbonding 

Apparatus 

For  pick  up  work — a  few  bonds  to  install  here 
and  there  —  put  an  Erico  on  the  job.  It's  the 
speediest  and  most  economical  method  of  handling 
this  class  of  work  on  the  market  today. 

Two  men  follow  after  the  section  gang  with  a 
.  light  outfit  that  can  clear  at  a  moment's  notice  and 
pick  up  the  gaps  in  the  return  circuit. 

And  for  straightaway  bonding — 100  bonds  per 
day  are  readily  installed. 

Erico  Bonding  Apparatus  not  only  assures  good 
work — it  thoroughly  discourages  had  work. 

Write  for  complete  data  and  a  copy  of  our  illustrated  catalog. 

THE  ELECTRIC  RAILWAY  IMPROVEMENT  CO. 

Cleveland,  Ohio 
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ACIKLEY  BRAKES 

l?ouna  Th,e^"#i>i?ia  Over 


Economy 

In  first  cost  and  in  main- 
tenance Ackley  Brakes  are 
the  Soundest  Investment. 


The  AcUey  No- Staff— Bulletin  D 


Reliability  X^Ai^^ 

Our  repeat  orders  are  the  \^  IV-^ 
best  evidence  of  Ackley  >.  t 
performance.  >^  ■■ 

The  Ackley  2-E  {Staff)— Bulletin  E 


ACKLEy 
^BRAKB" 


AGKIEYBRAKE  ?^  SUPPLY  CORPORATION 

G  S  AGKLEY  tj* COMPANY.  REPRESENTATIVES  k 

n  50.  Church  Street.NevvYork.U.SA,  r 
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CONDULETS 


KT^ 


TYPE  FS 

Condulet  with  gas, 
vapor  and  dust  proof 
cover  —  for  push  but- 
ton switches. 


^^SAehr^l^.^ 


■^•7<'Ji'f  .if.. 


TYPE  GS 

Condulet  with  gas. 
vapor  and  dust  proof 
cover,  for  rotary  i 
switches. 


TYPE  ZYC 

Safety  -  First  motor 
starting  switch.  Door 
cannot  be  opened 
while  switch  is  on. 


■yi-v.'.? 


Iron  Clad 
Safety  Switches 


PROTECTION  for  labor  and  equipment  constitutes 
^  a  vital  part  in  the  economic  program  of  most  of  our 
industries. 

The  ever  increasing  use  of  electricity  necessitates 
the  adoption  of  the  most  efficient  electrical  switching 
devices. 

Condulet  switches  here  shown  fulfill  requirements 
by  enclosing  all  live  parts. in  substantial  cast-iron  hous- 
ings. Cast-iron  is  the  best  metal  for  the  purpose  because 
it  \\  ithstands  the  corrosive  action  of  dampness  and  acid 
fumes. 

Send  for  Condulet  Catalog. 

GROUSE-HINDS   COMPANY 

''i^.  SYRACUSE,  N.  Y. 

.:  S--,  BOSTON  NEW  YORK  CHICAGO 

"  ''::■=  ■■,;■■'■--'*■  - 
^'i-Jv'.  ■.■'■,■'''■  J  Condulets        Panelboards 

-      ^'^;..  Knife  Switches        FloodliKhts 

'     -       ';  .  i'>,^  ,  Guy  Anchors  , 

'■"'■""'-■  1572  ,  ^:^.;:^s/'- 


..•■■.'- .*s 
■  ■-.■.'••4 

HI 

%^ 

iS 
Si 


'■:^m 
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TYPE  MKC 

L-on  clad  safety-first 
line  switch.  The  door 
is  locked  while  switch 
is  "on." 


■^^iS^\X-^^' 


Condulet 
the  Job 


TYPE  MFC 

Safety-  First  motor 
starting  switch.  This 
switch  cannot  be  oper- 
ated from  *'off "  to 
"run"  position  without 
first  KoinK  to  "start " 
position. 


CROUSE-HINDS 
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Why  should  you  use  Johnson  Fare  Boxes  and  Johnson  Metal  Tickets 
on  your  property? 

There  are  a  lot  of  reasons.    Here  are  a  few. 

Their  use  permits  charging  fares  involving  fractions  of  a  cent  and 
the  transfer  from  one  fare  schedule  to  another  without  change  of  coin. 

Amount  of  cash  handled  by  conductors  is  reduced  to  a  minimum  and 
the  chance  for  errors  or  dishonesty  is  reduced  to  a  minimum. 

Company  receives  a  large  portion  of  its  receipts  prior  to  time  serv- 
ice is  rendered  to  customer. 

Their  use  tends  to  decrease  congestion  in  loading  because  change 
making  is  not  required,  and  this  decreases  length  of  stop  and  makes 
for  faster  schedules;  also  permits  conductors  to  give  more  attention 
to  other  duties. 

Their  use  tends  to  encourage  riding  habit  because  experience  shows 
it  easier  to  part  with  a  ticket  than  to  "break"  another  coin. 

It  is  easier  to  examine  metal  tickets  than  multiple  fare  units  on  the 
inspection  plate  of  fare-box. 

Metal  tickets  outlast  any  other  tickets  and  it  is  difficult  to  counterfeit 

them. 

Any  fare  value  may  be  placed  on  a  metal  ticket,  and  the  modern  type 

of  fare-box  will  record  the  exact  amount  represented. 

The  work  of  accounting  department  is  simplified. 


That  these  are  tacts,  not  theories,  is  evidenced  by  the  way  orders  for 

Metal   Tickets  are   being   received   from   many   properties   using   thist 

efRcient  system   of   fare   collection. 


Any  of  these  companies   will  verify  the  above.      We'll 
gladly  give  you  additional  data.     Write  today. 


JOHNSON    FARE    BOX    COMPANY 

Ravenswood,  Chicago,  111. 
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One  of  fleet  of  24  White  Trucks  owned  by  Georgia  Railway  and  Power  Co. 

Twenty-Four  White  Trucks  Serve 
Georgia  Railway  and  Power  Company 


rl  supplying  current  to  nearly  every  city  and 
town  in  northern  and  central  Georgia,  the 
Georgia  Railway  and  Power  Company  operates 
three  water-power  plants,  the  largest  at  Tallulah 
Falls,  producing  100,000  horse -power.  The 
others  are  at  Morgan  Falls  and  Gainesville,  and 
produce  14,000  and  2,000  horse-power  respec- 
tively. Two  steam  plants  of  14,000  horse-power 
are  located  at  Atlanta. 

In  addition  to  its  electrical  properties,   the 
company  operates  the  street  railways  in  Atlanta 


and  Gainesville,  and  is  the  parent  company  of 
the  Atlanta  Gas  Light  Company,  which  supplies 
artificial  gas  to  Atlanta. 

For  the  maintenance  of  these  projects,  a  fleet 
of  24  White  Trucks,  the  first  unit  of  which  was 
installed  in  1912,  is  constantly  in  operation. 

These  White  Trucks  are  called  on  for  the 
hardest  performance  in  all  sorts  of  weather  and 
over  all  kinds  of  roads.  In  each  line  of  endeavor 
they  have  given  dependable  and  economical 
service. 


THE  WHITE  COMPANY 

CLEVELAND 


White  Trucks 


ac 
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*6pfteEia!fService  Keeps  iMBpynt 


THERE  is  no  single  factor  contributing  to  operating  efficiency  that  is 
of  more  importance  than  correct  lubrication.  Tie-ups,  repairs  and 
withdrawal  of  equipment  are  expensive  propositions  and  rnay  be  traced  so 
often  to  improper  lubrication  that  to  take  chances  with  ordinary  oils  is  sim- 
ply inviting  trouble. 

Galena  Service  provides  first,  the  reliable  Galena  Quality  lubricants — the 
best  that  can  be  made;  second,  the  personal  services  of  lubrication  experts, 
who  install  and  put  in  operation  the  scientific  methods  perfected  by  this 
company.  The  close,  constant  supervision  and  co-operation  of  these  ex- 
perts insures  an  economical  and  satisfactory  service  that  is  proving  its  value 
on  the  greatest  railroad  and  traction  lines  in  the  world. 

The  records  of  hundreds  of  competitive  tests  show  that  Galena  Oils 
and  Galena  Service  are  an  invaluable  aid  in  bettering  operating  condi- 
tions and  that  the  savings  effected  through  their  exceptional  ability  is 
a  decided  factor  in  reducing  operating  costs. 


LOOIDONJ 


and    all   principal  American    cities 
-rOf=«OIN-rO         BUEIMOS  /VIFSES  (viorsj-ri=«E/xi_ 


F*/XF»I  & 
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The  popularity  of  a  device  is  a  fair  index  of  its  value  and 
ability  to  give  continued  satisfaction  in  service. 


Used  by  Everyone  Everywhere 

There  is  hardly  an  electric  railway  in  the  United  States, 
using  the  direct  suspension  construction  in  the  over- 
head, that  does  not  use 

G-E  Form  S  Pull-overs 

Many  thousands  of  these  combined  hangers  and  wood 
strain  insulators  are  sold  each  year  to  swell  the  numbers 
of  the  thousands  in  service.  Their  sturdy  construction 
makes  them  ideal  for  yard  work. 

Made  single  and  double  for  600 -volt  service 


Gene  r  al^Ele  c  tri  c 


General  Office 
Schenectady:  NY 


Company 


Sales  Offices  m 
all  Icirge  cities 
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Cock-and-BuU  Story 

Starts  Strike  in  Brooklyn 

THE  facts  elicited  at  the  hearing  before  the  New 
York  Public  Service  Commission  on  Tuesday  of  this 
week  clearly  show  the  haphazard  way  in  which  the  pres- 
ent strike  in  Brooklyn  was  called.  A  meeting  attended 
by  some  3,000  employees  is  held  early  Saturday  evening 
and  adjourns  after  a  "no-strike"  vote  is  taken.  A  later 
gathering,  held  shortly  after  the  ghostly  hour  of  mid- 
night and  attended  by  a  smaller  number  of  employees 
who  were  unable  to  be  present  at  the  first  meeting, 
becomes  excited  over  a  mysterious  story  that  the  com- 
pany had  declared  a  lockout  of  its  power  station  men, 
and  declares  a  strike.  The  legend  about  the  lockout  is 
found  later  to  have  no  foundation,  but  the  evil  has  been 
done  and  a  transportation  system  which  is  practically 
essential  to  a  community  of  some  2,000,000  inhabitants 
is  seriously  crippled.  Events  like  this  do  not  enhance 
the  prestige  of  the  labor  organization  in  control  in 
Brooklyn,  nor  do  the  extortionate  demands  of  the  men, 
which,  according  to  Receiver  Garrison,  would  require 
the  company  to  pay  out  for  wages  more  than  the  gross 
receipts.  They  also  emphasize  the  importance  of  some 
means  by  which  strikes  in  public  utilities  would  be 
impossible. 


Wages  Determined 

by  Supply  and  Demand 

THE  Nebraska  State  Railway  Commission  has  taken 
action  which  it  appears  to  us  is  a  departure  from 
anything  previously  done  by  regulating  commissions  in 
that  it  has  acted  upon  the  question  of  wages  to  em- 
ployees of  a  public  utility.  As  indicated  in  our  news 
columns  last  week,  the  commission  argues  in  its  order 
in  the  Omaha  &  Council  Bluffs  Street  Railway  Company 
wage  controversy  that  the  Nebraska  Constitution  per- 
mits the  commission  to  assume  jurisdiction  in  wages  on 
the  theory  that  the  wage  determines  the  number  of  men 
who  will  be  attracted  to  this  employment,  and  that 
this  fact,  in  turn,  affects  the  service  of  the  company, 
over  which  the  State  Railway  Commission  admittedly 
has  jurisdiction. 

On  this  basis  the  commission  justifies  itself  in  neg- 
lecting all  consideration  of  cost  of  living  and  wage 
standards,  open  shop  and  unions.  It  does,  however,  state 
that  there  is  "no  place  for  a  strike  in  the  public  economy 
of  a  state  that  has  provided  for  regulations." 

The  hearing  was  not  an  arbitration.  The  conclusion 
reached  after  investigating  various  other  similar  lines 
of  work  was  that  the  wage  paid  is  sufficient  to  attract 
suitable  men  and  that,  if  this  is  so,  service  is  insured 
and  the  commission's  duty  ends. 

We  wonder  if  this  is  not  in  line  with  the  "principles 
of  ordinary  economic  and  business  common  sense" 
recommended  by  the  Federal  commission  in  its  recent 
report.  According  to  Einstein's  theory  of  relativity, 
how  do  we  know  anything  is  so    unless  it  is  referred 


to  something  else?  Likewise,  how  can  we  determine 
a  fair  wage  unless  we  have  something  to  refer  it  to? 
And  what  better  comparison  can  we  make  than  by  see- 
ing whether  a  given  wage  attracts  the  necessary  num- 
bers of  men  of  satisfactory  qualifications?  A  similar 
proposal  has  been  made  with  reference  to  determining 
the  proper  return  to  capital. 

True,  there  may  be  pitfalls  in  such  arguments  applied 
to  public  utilities,  and  we  would  not  neglect  the  effort 
made  to  improve  living  conditions  for  all.  But  our  pres- 
ent labored  means  of  determining  both  reward  to  labor 
and  return  to  capital  are  surely  somewhat  artificial,  and 
it  is  refreshing  to  anticipate  relations  based  on  natural 
economic  laws. 


Report  Is  Favorably  Received 
and  Will  Prove  Beneficial 

BELIEVING  that  the  industry  would  be  interested  in 
obtaining  the  views  of  a  number  of  railway  men  in 
different  parts  of  the  country  this  paper  has  attempted 
to  make  a  quick  canvass,  quite  difficult  in  this  vacation 
season,  and  a  few  representative  views  are  published 
elsewhere  in  this  issue.  We  hope  to  publish  others  later 
and  invite  contributions  and  discussions  on  this  impor- 
tant report. 

The  views  already  secured  show  general  unanimity 
on  the  value  placed  by  the  industry  upon  the  work  of 
the  commission,  and  we  might  add  that  the  general  senti- 
ment in  the  daily  press  is  in  line  with  this  view.  It  is 
of  interest  and  value  to  note  that  every  one  urges  full 
publicity  and  welcomes  the  report  as  an  opportunity  to 
get  the  facts  of  the  situation  adequately  portrayed  to. 
the  public. 

We  hope  indeed  that  the  report  will  mark  a  turning 
point  in  the  history  of  the  industry.  The  electric  rail- 
way has  been  termed  the  "sick  man  of  business,"  and 
while  this  report  shows  clearly  that  the  patient  has 
been  suffering  from  a  variety  of  causes,  it  proves  with 
equal  definiteness  that  he  is  worth  saving. 

He  is  organically  sound  and  is  capable  of  doing  worK 
which  no  other  agency  is  able  to  perform.  Yet  in  some 
respects  the  treatment  recommended  is  a  severe  one  if 
credit,  which  the  commission  says  is  one  of  the  two 
serious  needs  of  the  industry  today,  is  to  be  re- 
established. 

For  instance,  at  one  point  the  report  says  that  "utili- 
ties are  entitled  to  &  fair  return  upon  the  fair  value 
of  their  property  used  in  public  service  at  the  time  of 
the  inquiry."  But  it  also  says  that  "no  permanent  solu- 
tion of  the  electric  railway  question  can  be  found  in 
the  absence  of  a  finding  of  value  for  rate-making  pur- 
poses" and  that  "the  valuation,  when  once  fixed  as  the 
basis  for  the  financial  return  of  the  company,  should 
logically  come  to  affect  the  amount  of  capitalization," 
and  that  the  comnany  "should  voluntarily  reduce  any 
excessive  capitalization  to  conform  to  such  valuation 
as  may  have  been  determined  upon." 
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Although  a  logical  argument  can  be  built  up  in  de- 
fence of  a  capitalization  independent  and  not  directly 
related  to  valuation,  we  believe  that  the  position  taken 
by  the  Federal  Electric  Railways  Commission  on  this 
point  is  a  sound  one.  Such  a  policy,  we  realize,  will  bear 
hard  on  some  companies.  To  continue  the  metaplior 
already  used,  in  their  cases  the  sickness  calls  for  a 
major  operation.  But  even  with  them  we  believe  that 
this  course  is  better  than  a  continuation  of  the  present 
situation.  They  are  not  earning  now  a  fair  return  on 
their  value,  and  while  this  value  may  not  be  as  large 
as  their  capitalization,  the  two  approximate  much  more 
closely,  we  believe,  than  the  public  as  a  whole  realizes. 
We  are  not  referring  to  this  phase  of  the  report  because 
it  is  of  the  most  importance,  for  there  are  many  other 
recommendations  which  have  a  much  stronger  bearing 
upon  successful  operation.  We  are  mentioning  it  be- 
cause it  is  part  of  the  program  recommended  by  the 
commission  which  is  largely  in  the  hands  of  the  com- 
panies. 

Broadly  speaking,  the  establishment  of  official  values 
for  the  various  electric  railway  systems,  the  abolition 
of  high  taxes  and  other  non-railway  imposts  like  paving, 
and  the  grant  of  a  rate  of  fare  under  which  a  fair 
return  would  be  earned  on  the  valuations  officially 
established  would  be  a  great  boon  to  the  railways  and 
to  the  communities  served  by  them.  It  would  mean 
that  a  necessary  system  of  transportation  would  be  con- 
tinued under  circumstances  which  would  warrant  its 
expansion  and  improvement  according  to  the  needs  of 
the  public. 


Municipal  Ownership  Not  Considered 
the  Logical  Solution 

AN  INTERESTING  and  instructive  aftermath  to  the 
L  publication  of  the  report  has  been  the  statement 
distributed  by  Ur.  Delos  F.  Wilcox  and  mentioned  on 
another  page  of  this  issue.  It  will  be  remembered  that 
after  accumulating  a  vast  amount  of  testimony  and 
data  the  commission  secured  the  services  of  Dr.  Wilcox 
to  digest  and  analyze  this  testimony.  This  analysis  was 
made  by  him,  and,  in  his  opinion,  pointed  to  munic- 
ipal ownership  as  the  logical  solution-  of  the  electric 
railway  problem.  Hence  he  included  in  his  analysis 
a  recommendation  to  this  effect.  The  commission  com- 
mended the  analysis  and  adopted,  as  part  of  its  report, 
some  of  the  statements  contained  in  it,  but  when  it  came 
to  deductions  from  the  facts  the  commission  made  cer- 
tain recommendations  which  differ  from  those  of  Dr. 
Wilcox  and  with  which  he  strongly  disagrees.  Without 
expressing  any  opinion  in  the  case,  we  believe  these 
are  the  facts. 

Dr.  Wilcox  says  that  the  commission  declares  both 
municipal  ownership  and  service-at-cost  are  experimen- 
tal and  that  it  chooses  the  latter  while  he  chooses  the 
former.  As  we  analyze  the  situation,  it  is  not  quite  so 
simple  as  that.  The  commission,  viewing  the  matter 
from  the  national  standpoint,  and  it  must  be  remem- 
bered that  five  of  its  eight  members  were  appointed 
as  representatives  of  the  public,  believes  that  the  testi- 
mony and  facts  indicate  that  greatest  usefulness  to  the 
public  will  result  from  a  continuation  of  private  opera- 
tion and  that  the  service-at-cost  arrangement  will  prob- 
ably prove  one  very  useful  means  of  establishing  a 
satisfactory  basis  for  this.  It  does  suggest  that  any 
steps  taken  now  should  not  impede  the  public  in  taking 
over  the  industry,  should  it  so  desire.     But  there  are 


many  problems,  more  pressing,  if  not  more  fundamental, 
to  which  energies  may  well  first  be  directed. 

As  to  the  publication  of  Dr.  Wilcox's  study,  it  is  to 
be  regretted  that  funds  have  not  been  made  available 
for  its  pub  icaticn.  If  it  is  a  "masterful  analysis,"  it 
would  save  the  time  of  every  one  desiring  to  digest  the 
testimony.  But  it  is  doubtful  if  the  effectiveness  of 
the  commission's  report  has  been  decreased  by  the  fact 
that  this  analysis  was  not  published  by  the  commission. 


Fare  Is  Not  the  Only 

Factor  Which  Affects  Riding 

VARIOUS  conclusions  are  drawn  from  time  to  time 
as  to  the  effect  of  changes  in  fare  on  riding,  based 
on  a  comparison  of  the  number  of  passengers  carried 
during  a  certain  period  before  and  after  the  fare  wa.< 
increased.  There  is  no  doubt  that  the  rate  of  fare 
affects  riding,  but  it  is  only  one  of  many  causes,  some 
more  important  than  others.  It  would  certainly  be 
erroneous  for  any  one  to  assume  that  changes  in  fare 
are  the  only  or  even  the  controlling  influence  which 
affects  riding. 

Some  other  factors  are:  (1)  Headway  of  cars;  (2>  ' 
speed  of  cars;  (3)  comfort,  etc.,  of  cars;  (4)  courtesy, 
etc.,  of  employees;  (5)  popularity  of  management;  (6) 
weather;  (7)  general  industrial  activity  of  community r 
(8)  general  industrial  activity  of  certain  .sections  of 
the  city  with  large  traffic  requirements;  (9)  population; 
(10)  prosperity  of  community;  (11)  trackage  in  serv- 
ice; (12)  competition  from  public  and  private  auto- 
mobiles. 

We  also  want  to  warn  electric  railway  statisticians 
of  the  danger  of  too  readily  accepting  as  still  true  the 
old  rule  that  an  annual  increment  in  passengers  of  from 
3  to  5  per  cent  might  be  expected,  so  long  as  no  changes 
are  made  in  fares.  This  rule  was  based  on  the  theory 
that  as  the  population  increased  from  10  to  20  per  cent 
during  the  ten-year  period,  or  from  1  to  2  per  cent 
per  annum,  the  riding  would  increase  in  even  greater 
proportion.  This,  indeed,  was  the  experience  on  Ameri- 
can city  properties  for  many  years.  It  was  during  a 
time,  however,  when  the  length  of  line  was  constantly 
being  increased  by  the  construction  of  extensions  and 
other  track  facilities.  It  is  quite  probable  that  these 
extensions  had  as  much,  or  more,  to  do  with  the  increase 
in  traffic  as  did  the  increase  in  the  population.  Where 
there  has  been  no  increase  in  track,  as  during  the  last 
few  years,  it  is  unsafe  to  expect  a  large  increase  in 
riding  even  with  an  increase  in  population. 


This  Valuation  Will 

Possess  Special  Interest 

THE  much-valued  Public  Service  Railway  Company 
of  New  Jersey  is  to  be  valued  once  again  and  it  is 
to  be  hoped  that  the  results  this  time  will  constitute 
a  forward  step  in  valuition  theory  and  practice.  As 
has  already  been  noted,  the  engineers.  Ford,  Bacon  & 
Davis,  employed  to  make  the  valuation  under  the  recent 
law  are  empowered  to  determine  the  "value"  of  "all  the 
property,  including  every  proper  and  lawful  element 
thereof."  No  restriction,  other  than  being  required  to 
use  and  consider  all  data  collected  in  previous  studies, 
is  imposed  on  the  engineers,  and  no  definition  of  value 
is  laid  down.  It  is  then  the  law  that  the  "value"  thus 
determined  "shall  be  admitted  as  evidence  in  courts  and 
shall  be  evidence  of  facts  therein  contained"  as  if  "the 
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same  had  been  produced  and  proved"  and  "shall  be  ao 
cepted  by  the  Public  Utilities  Commission  as  the  value 
of  said  property  ...  in  any  rate  proceeding 
.  to  the  extent  that  the  value  of  the  property  is 
a  factor  in  the  fixing  of  a  rate." 

What  view  the  United  States  Supreme  Court  might 
take  of  the  value  as  determined  in  this  manner  or  under 
this  law  is  somewhat  problematical,  to  say  the  least. 
But  it  appears  to  us  that  the  very  uncertainty  of  the 
attitude  which  various  authorities  and  critics  may  take 
affords  an  opportunity  to  as  well  as  imposes  a  duty  upon 
the  engineers. 

The  opportunity  is  to  give  authority  to  such  sound 
and  logical  developments  of  valuation  practice  as  have 
been  made  by  the  engineering  profession  in  the  inten- 
sive study  that  has  been  given  to  this  subject  in  the  past 
ten  years.  The  duty  lies  in  selecting  and  presenting 
.such  developments  with  conservatism  and  force.  In 
this  valuation  by  such  a  process  there  will  not  be  oppor- 
tunity for  having  widely  varying  figures  set  down  side 
by  side  to  beget  confusion  and  unending  debate.  It  is 
hoped  that  the  standards  adopted  will  be  so  clearly  and 
fully  set  forth  that  commissions  and  courts  can  com- 
pare or  reconcile  them  with  their  own  interpretation. 
And  it  is  further  hoped  that  the  electric  railway  indus- 
try as  well  as  all  other  public  utilities  will  out  of  this 
proceeding  secure  some,  firm  ground  to  stand  upon  in 
answering  the  question  as  to  what  their  property  con- 
sists of  andwhalj  it  is  w&rth.  ' 


Cheap  Power  Is  a 

Transportation  Essential,  but- 


WE  SYMPATHIZE  with  the  railway  power  super- 
intendent these  days;  he  is  up  against  a  difficult 
proposition  and  has  no  commission  or  board  of  arbitra- 
tion to  help  him  out.  His  only  joy  lies  in  the  fact  that 
fuel  cannot  protest  audibly,  no  matter  how  it  is  treated. 
Coal  prices  are  out  of  sight  and  any  kind  of  black  dirt 
goes.  Powerhouse  organizations  are  still  suffering  from 
the  disruption  caused  by  the  war,  and  the  present  labor 
is  expensive,  green  and  unskilled  when  compared  to 
pre-war  labor.  Power-house  equipment  has  depreciated 
and  become  obsolete  because  no  money  for  maintenance 
or  renewal  has  been  available.  Load  curves  are  being 
affected  and  not  always  improved  by  attempts  to  lower 
outside  operating  costs. 

The  general  manager  calls  up  the  power  man  and  says, 
"Look  here,  in  1914  you  operated  on  3  lb.  of  coal  per 
kilowatt-hour  and  now  you  use  4  or  5;  get  busy,  for  we 
haven't  got  the  money."  We  haven't  heard  very  much 
about  the  power  superintendent's  problem,  although  we 
have  heard  more  than  a  few  whispers  about  fuel  prices 
and  platform  labor  costs.  He  has  not  kicked  or  whined, 
but  has  gone  ahead,  "sawed  wood"  and  produced  power 
by  any  and  every  means  at  his  disposal  in  spite  of  ad- 
verse conditions. 

By  way  of  contrast,  think  of  the  golden  days  of  the 
past  with  $3  coal — ^real  coal  from  one  group  of  mines, 
clean,  uniform  and  furnished  on  a  B.t.u.  basis;  think 
of  the  skilled  personnel  and  competent  but  cheap  labor 
then  available,  of  the  comparatively  new  and  well-main- 
tained equipment.  These  good  old  times  are  gone,  and 
we  must  adjust  ourselves  to  the  new  conditions.  Coal 
will  never  be  back  at  the  old  figure,  old  equipment  will 
never  be  new,  the  world-renowned  American  firemen 
and  stationary  engineers  are  being  replaced  by  auto- 
niatic  machinery  and   unskilled   foreign  labor.     These 


elements  tend  to  make  power  more  expensive  and  scarcer 
every  day. 

Nevertheless,  cheap  power  in  plenty  is  an  essential  to 
electric  transportation.  What  can  be  done  to  insure  it? 
Of  course,  concentrated  power  production  in  modern 
high-pressure  plants,  load-factor  improvement  through 
interconnection  of  systems,  etc.,  are  factors  in  the  eco- 
nomic solution  of  the  problem.  Developments  are  occur- 
ring along  lines  that  prove  these  elements  to  be  the 
ultimate  solution.  But  such  things  take  time  and  money 
and  we  are  facing  existing  conditions.  Nevertheless, 
great  improvements  can  be  obtained  right  now  in  exist- 
■  ing  plants  at  an  expenditure  of  a  little  time  and  a  little 
money,  and  a  dollar  saved  is  a  dollar  earned,  without 
dwelling  on  the  fact  that  coal  is  difficult  to  obtain  at 
any  price. 

In  the  first  place  there  is  opportunity  for  improvement 
in  operating  efficiencies.  Poor  but  cheap  coal,  old  equip- 
ment, automatic  machinery  and  an  unskilled  but  expen- 
sive personnel  are  elements  that  indicate  the  need  for 
competent  direction  in  power  production.  A  combustion 
engineer  with  eflScient  auxiliary  and  control  apparatus 
can  therefore  be  of  great  value  in  a  railway  power  plant: 
There  is  no  longer  any  need  for  guesswork  in  steam  pro- 
duction— any  fuel  can  be  burned  in  any  equipment  in 
the  one  proper  manner  through  the  application  of  engi- 
neering skill  to  existing  apparatus,  fuel  and  personnel. 
Put  a  competent  combustion  engineer  in  the  boiler  room, 
give  him  the  necessary  meters  and  control  apparatus  to 
enable  him  to  care  for  the  changing  fuel  and  operating 
conditions  and  he  will  produce  results  and  maintain 
efficient  combustion  conditions  at  all  times  with  the 
existing  equipment. 

The  power-plant  superintendent  can  appreciably  lower 
power  costs  through  a  more  intensive  study  of  the  econo- 
mies that  can  be  obtained  by  properly  scheduling  and 
forcing  boilers,  by  properly  using  and  grouping  existing 
turbines,  engines  and  auxiliaries,  by  attempting  to 
maintain  a  continuous  economic  heat  balance  and  by 
intelligent  interconnection  with  other  power  j)lants.  He 
should  have  time  and  opportunity  to  study  possible 
operating  improvements  in  connection  with  steam  pro- 
duction and  utilization  under  existing  conditions.  If 
he  can  show  that  junking  some  equipment  and  installing 
new  will  pay  a  good  return,  he  should  be  allowed  to  do 
it.  If  he  wishes  to  remodel  the  auxiliary  system  or  the 
excitation  system  to  yield  more  economical  results  the 
management  should  permit  such  action.  If  stokers, 
automatic  controls  and  regulators,  new  tubes,  water  and 
steam  meters  and  new  types  of  auxiliary  apparatus  are 
needed  to  enable  him  to  know,  not  guess,  how  he  is 
operating,  he  should  have  what  he  needs.  Money-  spent 
thus  may  be  as  useful  in  lowering  costs  as  in  doing  such 
other  desirable  things  as  buying  safety  cars,  rerouting 
cars,  adopting  skip  stops,  using  trailers,  etc.  Less 
money  needs  to  be  spent  in  the  power  house  for  beneficial 
financial  results  than  in  any  other  part  of  the  system. 

Railway  managements  have  been  so  harassed  by  plat- 
form labor,  financial  and  fare  troubles  recently  that  they 
have  possibly  been  lax  in  their  attention  to  the  power 
plant  during  recent  years.  It  is  a  managerial  function 
to  deal  with  all  elements  of  cost,  and  the  economic  pro- 
duction of  power  under  existing  conditions  requires 
broad  vision  and  real  engineering  skill.  Railways  can 
neither  .afford  to  burn  black  "diamonds  ignorantly  nor 
to  throw  away  steam  by  inadequate  use.  Conditions 
change  in  the  power  plant  as  well  as  in  the  outside  plant 
and  what  is,  is  not  always  right. 
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New  Interurban  Railway  in  Oklahoma 

Serves  Activities  of  Prosperous  Oil  Fields — Built  Cross-Country,  with  2-Deg.  Curves  and 

1  per  Cent  Maximum  Grade  and  Concrete  Bridges  Designed  for  Heavy 

Loads,  Looking  to  Future  Freight  Business 


THROUGH  the  center  of  the  oil  fields  to  the  south 
of  Tulsa,  Okla.,  a  new  interurban  property  has 
been  built  and  its  operation  is  now  well  under  way. 
It  runs  from  Tulsa  southwest  through  West  Tulsa  and 
Red  Fork  to  Sapulpa,  Okla.,  a  distance  of  14  miles, 
where  it  connects  with  the  Sapulpa  Electric  Interur- 
ban Railway.  This  latter  line  runs  from  Sapulpa  south- 
east through  the  old 
Glenn  Pool  oil  field, 
which  is  almost  a 
forest  of  derricks,  to 
Kiefer,  Okla.,  a  dis- 
tance of  5  miles.  This 
older  line  is  controlled 
by  the  same  interests, 
and  while  the  present 
service  does  not  in- 
clude through  cars 
from  Tulsa  to  Kiefer, 
this  is  contemplated 
for  the  future,  and  at 
present  the  cars  of 
the  two  lines  meet  on 
regular  schedule  for 
transfer  of  through 
passengers  at  Sa- 
pulpa. 

Tulsa  is  a  flourish- 
ing city  of  some  80,- 
000  people — a  beauti- 
ful, almost  entirely 
new  city,   whose   in- 


PROVISION  IS   MADE  FOR  CHILDREN,  ALSO,   IN   THE  PARK   AT   RED 
FORK  AND  A  WELL-EQUIPPED  PLAYGROUND  IS  A  FEATURE 


habitants  are  nearly  100  per  cent  engaged  in  the  oil  in- 
dustry, or  are  farmers  who  have  been  retired  to  ease 
and  luxury  through  the  good  fortune  of  the  discovery 
of  oil  on  their  own  or  adjacent  land.  Sapulpa  is  similarly 
an  oil  city,  but  in  addition  it  is  a  division  point  of  the 
Frisco  Railroad  and  the  home  of  several  large  glass 
works  and  other  industries.  It  has  a  population  of 
18,000.  Kiefer  is  a  small  town  of  2,000  in  the  heart  of 
the  oil  field,  whose  inhabitants  are  the  real  workers  in 
the  production  of  petroleum.  There  is  plenty  of  ready 
money  in  these  communities,  particularly  in  Tulsa,  the 
new  interurban  line  herein  discussed  having  been  en- 
tirely financed  by  local  people.    No  bonds  were  sold. 

Construction  of  the  new  line  between  Tulsa  and 
Sapulpa  was  begun  in  January,  1917,  and  first  opera- 
tion started  in  October,  1918,  under  the  corporation 
name  of  the  Oklahoma  Union  Railway,  which  had  pre- 
viously acquired  the  property  of  the  Sapulpa  Electric 
Interurban  Railway  between  Sapulpa  and  Kiefer  and 
the  local  lines  in  Tulsa  of  the  Tulsa  Traction  Company, 
which  has  4.2  single-track  miles  of  line.  The  entire 
property  comprises  27.2  single-track  miles  of  line,  all 
of  which  is  now  under  the  general  management  of 
R.  V.  Miller. 

The  need  for  the  new  line  grew  out  of  the  activities  in 
the  oil  fields,  which  demanded  a  frequent  means  of  trans- 
portation between  Tulsa  and  the  oil  fields  to  the  south. 


Evidence  of  this  demand  is  afforded  in  the  accompany-' 
ing  table  of  gross  earnings,  which  covers  the  total  city 
and  interurban  lines,  exclusive  of  the  older  Sapulpa- 
Kiefer  line.  For  August,  1918,  just  prior  to  the 
inauguration  of  interurban  service,  the  earnings  for  the 
city  lines  alone  in  Tulsa  was  $10,371.  Comparing  this 
figure  with  earnings  for  the  entire  company  for  the 

next  few  months  will 
show  in  what  manner 
the  interurban  con- 
tributed from  the  be- 
ginning to  the  total 
income.  The  number 
of  car-milies  operated 
on  the  city  lines  is 
about  one-half  of  the 
total,  though  the  in- 
come from  the  city 
lines  is  less  than  half 
the  total.  Taken  by 
themselves,  the  inter- 
urban cars  are  earn- 
ing a  gross  revenue 
averaging  nearly  $1 
per  car-mile.  The 
figures  shown  in  this 
table  include  an  earn- 
ing of  about  $100  a 
day  made  by  an  ex- 
press car  which 
makes  one  round  trip 
a  day  between  Kiefer 
packages    and    miscellaneous 


and    Tulsa    and    carries 

freight.    Express  matter  is  carried  on  the  regular  pas 

senger  cars. 


October,  1918 $16,283  22  September,  1919 $27.285  33- 

November,  1918 17,564.68  October,  1919 27,489  06 

December,  1918 18,014  78  November,  1919 28,071.70 

January,  1919 23,267.74  December,  1919 29,547.52 

February,  1919 20,848.23  January,  1920 27,954.34 

March,  1919 24,614.70  February,  1920 27,747.71 

April,  1919 24,658.51  March,  1920 30,484.87 


April,  1920 32,168.12 

Maj 


lay,  1919 26,687.76 

June,  1919 17,323.52  May,  1920 34;463;25 

July,  1919 *9,384.34  June,  1920 33,075  92 

August,  1919 25,588.16  July,  1920 34,898.40 

*  Strike  of  employees.    Cars  were  kept  running,  but  people  were  afraid  to  ride. 

Contributing  to  these  figures  are  the  activities  already 
referred  to  at  Tulsa  and  Sapulpa  and  a  good  deal  of  oil 
industry  along  the  line  between  these  two  towns. 
Immediately  adjacent  to  the  right-of-way  is  the  plant  of ' 
the  Cosden  Refining  Company,  the  second  largest 
refinery  in  the  country,  and  other  sizable  plants  of  the 
Texas  Company,  Pan-American,  Phoenix,  Constantin  and 
Mid-Continent  oil  companies  and  several  other  smaller 
companies. 

Construction  of  New  Interurban  Line 

Beginning  about  i  mile  from  the  terminal  in  Tulsa, 
the  new  line  is  built  on  a  cross-country  right-of-way 
100  ft.  wide.    The  track  was  laid  with  70-lb.  A.  S.  C.  B. 
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rail  on  6-in.  x  8-in.  x  8-ft.  Northern  white  cedar  and 
white  oak  ties  spaced  on  2-ft.  centers.  The  joints  were 
completed  with  continuous  joints  and  Ohio  Brass 
acetylene-welded  4-0  bonds.  To  begin  with,  no  ballast- 
ing was  done  except  in  low  places. 

The  overhead  trolley  is  of  the  bracket  type  construc- 
tion, using  Ohio  Brass  mast  arms,  hangars  and  ears, 
supported  on  35-ft.  Northern  white  cedar  poles.  The 
mast  arms  are  10  ft.  long  and  the  trolley  is  4-0 
grooved  section.  A  6,600-volt,  60-cycle,  three-phase 
transmission  line  was  also  erected  on  these  same 
poles  and  insulated  for  13,200  volts,  to  which  the 
line  will  probably  be  changed  over  later  on.  Garton- 
Daniels  lightning  arresters  form  part  of  the  over- 
head equipment. 

The  road  is  all  single-tracked  except  for  about  1 
mile   of   double   track   in 


Tulsa  and  West  Tulsa. 
The  roadbed  has  been 
graded  and  filled  so  that 
the  maximum  grade  is  1 
per  cent  outside  of  the 
cities,  and  the  track  is 
laid  out  for  a  maximum 
curvature  of  2  deg.  The 
building  of  the  road  re- 
quired the  construction  of 
four  bridges,  three  of 
them  having  75-ft.  spans 
and  one  a  40-ft.  span.  All 
of  them  are  designed  for 
Cooper's  class  E-40  load- 
ing for  carrying  heavy 
freight  trains  and  are 
constructed  of  concrete, 
the  frequent  oil  fires  on 
the  streams  having  made 
this  permanent  construc- 
tion essential.  All  cul- 
verts up  to  2  ft.  in  diam- 
eter were  laid  with  vitri- 
fied pipe,  while  all  requir- 
ing a  larger  opening  were 
constructed     with     stone  ~~ 

side  walls   and   have   a   concrete   slab   spanning   them. 
Nachod   signals   protect   a  curved   stretch   of   single 
track  in  Tulsa  and  a  stretch  over  the  Arkansas  River 
bridge,  also  two  highway  crossings. 


.Main  St.  

'Elgin  Ave 

pnomLtKCLm 

Barn 


ST.LOUISiSANFR/lft-  . 
CISCO    MILWAy  ■ 


CHILDERSCKCK 


Near  Tulsa  a  strip  of  the  right-of-way  about  2  miles 
long  has  been  leased  to  the  Midland  Valley  Railway  for 
the  purpo.se  of  installing  a  side  track  for  tank  cars  to 
serve  the  Standard  Oil  Company's  storage  plant. 

Power  for  operating  the  Oklahoma  Union  Railway  is 
supplied  from  three  sources.     At  Tulsa  energy  is  pur- 
chased   from    the    Public 
Service  Company  of  Okla- 
homa, an  Insull  property, 
in    the   form    of   600-volt 
direct-current  energy  sup- 
plied at  the  railway  com- 
pany's   switchboard.      At 
West      Tulsa      6,600-volt, 
t  h  r  e  e-p  base     60-cycle 
power    is    received    from 
the  Sand  Springs  plant  of 
the    Sand    Springs    Rail- 
way,    7    miles    west     of 
Tulsa,    and    is    delivered 
over   the   O.    U.    R.   com- 
pany's   high-tension    line 
to    an    automatic    substa- 
tion   equipped    with    one 
300-kw.  G.  E.  rotary  con- 
V  e  r  t  e  r    and    automatic 
equipment     and     situated 
about  half  way  between  Tulsa  and  Sapulpa.    At  Sa- 
pulpa  600-volt  d.c.  energy  is  received  from  a  300-kw. 
power  plant  equipped  with  a  d.c.  generator  direct  con- 
nected to  a  gas  engine,  built  by  the  Sapulpa  Electric 
Interurban  Railway  about  nine  years  ago. 

Feeder  cable  of  0000  and  00  sections  is  installed 
to  extend  a  distance  of  3  miles  out  of  Tulsa  and  1 
mile  each  way  from  the  automatic  substation  at  the 
mid-point  of  the  line.  A  manually  operated  portable 
substation  equipped  with  one  300-kw.  rotary  converter 
is  available  for  use  at  any  point  on  the  line  by  con- 
necting it  up  to  the  high-tension  line.  It  is  used 
most  of  the  time  at  the  Sapulpa  end  of  the  line,  but 
is  available  for  a  heavy  load  at  any  other  point. 

For  the  passenger  service  on  the  interurban  line 
the  company  purchased  three  all-steel  passenger  cars 
of  M.  C.  B.  design  and  equipped  with  four  G.  E.  201-G, 
65-hp.  motors,  G.  E.  type  PC-5  multiple-unit  control. 
Brill  trucks  and  Westinghouse  18-ft.  compressor  and 
air-brakes.  The  car  bodies  are  56  ft.  long  over  all  and 
are  built  with  a  9-ft.  baggage  compartment,  a  smoking 


MAP  OF  NEW  INTERUR- 
BAN BETWEEN  TtfLSA 
AND  SAPULP.V  AND  CON- 
NECTING LINE  BETWEEN 
S.\PUL,PA      AND      KIEFER 


VIEWS   OF  THE  SM.\LL   SHOP   BUILT  IN  THE   OUTSKIRTS  OF  TULSA  BY  THE  OKLAHOMA  U.NIO.N  RAILWAY 
TEMPORARILY    TO    TAKE    CARE    OF    THE    MAINTE.VANCE   REQUIREMENTS 

OF    THE    COMPANY 
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AT  LEFT,  STANDARD  BIRNET  SAFETY  CAR,  OF  WHICH  NINE  ARE  USED  IN  THE  CITY  SERVICE  IN  TULSA. 

AT  RIGHT,  PASSENGER  CAR  OF  NEW  OKLAHOMA  INTERURBAN  STANDING  IN  FRONT  OF 

THE  TULSA  TERMINAL   AND  GBNERAI>  OFFICES   BUILDING 


(.ompartment  and  general  passenger  section,  giving  a 
total  seating  capacity  of  fifty.  The  trucks  are  mounted 
on  32-ft.  centers  and  equipped  with  36-in.  Davis  wheels. 
The  cars  complete  weigh  31  tons.  There  is  also  one 
express  car,  which  is  likewise  of  all-steel  construction 
and  equipped  with  the  same  types  of  motors,  control,  air 
brakes  and  other  equipment  as  the  passenger  cars. 

Two  of  the  passenger  cars  are  required  to  give  the 
hourly  service  betwen  Tulsa  and  Sapulpa.  The  running 
time  each  way  is  forty-five  minutes,  and  the  cars  leave 
each  city  on  the  hour,  giving  a  short  layover  at  each 
end  of  the  line.  The  time  required  to  go  from  Tulsa  to 
Kiefer  now,  with  the  transfer  at  Sapulpa,  is  one  hour 
and  thirty  minutes,  but  with  the  line  ballasted  and 
through  service  installed  it  is  expected  that  this  run 
will  be  made  in  one  hour.  Like  the  newly  constructed 
line,  the  old  section  of  line  between  Sapnlpa.  and  Kiefer 
is  on  private  right-of-way  except  for  about  1  mile 
through  the  main  streets  of  Sapulpa. 

The  cars  on  the  new  line  are  dispatched  from  Tulsa, 
where  the  duties  of  the  dispatcher  and  ticket  agent  are 
combined  in  one  job.  The  dispatching  is  handled 
through  the  installation  of  a  Western  Electric  Company 
railway  telephone  system  with  a  telephone  jack  installed 
every  A  mile  on  the  line  and  an  instrument  on  each  car. 

The  city  service  in  Tulsa  is  now  supplied  with  nine 
standard  safety  cars,  six  of  which  are  required  in  the 
regular  schedule.  These  operate  on  a  fifteen-minute 
headway.  In  addition  there  are  two  double-truck  cars 
equipped  with  the  Westinghouse  Traction  Brake  Com- 


pany safety  devices  and  four  G.  E.-258  motors  which 
provide  a  fifteen-minute  service  to  West  Tulsa  and  a 
thirty-minute  service  to  Red  Fork,  a  town  of  some  600 
population  situated  on  the  interurban  line  41  miles 
south  of  Tulsa.  These  double-truck  safety  cars  seat 
sixty  people  and  weigh  28,000  lb.  They  are  operated  by 
two  men,  with  front  entrance  and  exit,  and  the  fares 
are  collected  within  the  car  on  account  of  the  different 
denominations  required  for  the  different  lengths  of 
ride.  They  are  arranged  for  double-end  operation  and 
the  door  openings  made  wide  to  expedite  loading  and 
unloading  in  the  downtown  section. 

Double-Head  Cars  During  Rush  Hours 

On  account  of  the  interurban  and  suburban  service 
operating  over  the  same  single  track  at  the  Tulsa  end  of 
the  interurban  property,  it  is  necessary  to  double-head 
the  cars  during  the  rush  hours,  for  the  interval  can- 
not be  reduced  without  double-tracking  the  line.  This 
character  of  operation  has  made  highly  acceptable  the 
counting  feature  of  the  Nachod  signals  protecting 
dangerous  sections  of  the  line  over  which  both  inter- 
urban and  city  cars  must  operate. 

At  Red  Fork  the  company  owns  60  acres  of  land,  of 
which  25  acres  have  been  set  aside  and  partially 
improved  for  a  recreation  park.  Adjacent  to  this  park 
it  is  planned  at  some  future  time  to  build  a  shop  which 
will  be  adequate  to  take  care  of  the  entire  maintenance 
requirements  of  the  system..  For  the  present  a  small 
shop,  pictures  of  which  accompany  this  article,  has  been 


AUTOMATIC    SUBST.\TION    EQUIPPED   WITH    ONE    300-KW. 

ROTARY  AND  INSTALLED  HALF  WAY  BETWEEN 

TULSA    AND    SAPULPA 


PORT.\BLE   SUBSTATION    HOUSING   ONE    300-KW.    ROTARY 
CONVERTER  FOR  EMERGENCY  USE  ON  OKLA- 
HOMA UNION  RAILWAY 
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The  Structures  Along-  the  Right-of-Way  Present 
Many  Interesting  Features 


Numbers  1,  2,  6  and  7 — Concrete  bridges  along  right-of-way.  construction,  with  telephone  wires  and  provision  for  high-tension 
original  permanent  construction  being  necessary  on  account  of  line  on  same  poles.  Number  5 — Standard  culvert  construction, 
oil  fires  on  streams.     Numbers   3   and   4 — Roadbed  and  overhead       where   opening   required   exceeded    2    ft. 
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TROLLEY    CONTACTOR    SIGNAL    INSTALLATION    TO    PRO- 
TECT   MOVEMENT   ON    THE    SINGLE   TRACK    OVER 
THE  ARKANSAS  RIVER  BRIDGE 

built  in  the  outskirts  of  Tulsa  and  equipped  with 
a  wheel  lathe,  drill  press  and  a  few  other  machines,  so 
that  the  company  is  enabled  to  take  care  of  its  own 
maintenance  of  equipment  except  for  that  work  which 
requires  a  wheel  press.  The  pit  capacity  permits  work 
on  three  large  cars  or  six  safety  cars  at  one  time. 

The  very  rapid  development  of  the  territory  in  this 
section  of  Oklahoma  has  led  to  the  serious  consideration 
of  extending  the  interurban  line  to  Beggs  and  Okmulgee, 
about  25  miles  from  Kiefer.  However,  this  extension 
will  not  be  built  so  long  as  present  prices  prevail. 


Swiss  Dynamometer  Car 

THE  use  of  dynamometer  cars  in  connection  with 
trunk  line  electrification  is  advocated  by  the  Swiss 
State  Railways.  The  need  for  reliable  determination 
of  train  speed,  drawbar  pull,  brake  performance,  etc., 
was  appreciated  and  a  car  was  designed  to  meet  the 
requirements.  This  car  is  described  in  the  Railway 
Engineer  for  May,  1920.  It  is  57  ft.  long  over  all  and 
weighs  about  37  tons  completely  equipped.  The  car  body 
rests  on  two  four-wheeled  bogie  trucks  of  standard  de- 
sign with  an  exceptionally  strong  underframe  with 
double  side  sills.  The  interior  of  the  car  is  divided  into 
four  compartments.  The  first,  in  front,  is  21  ft.  long 
and  is  the  test  room  which  contains  all  indicators  and 
measuring  apparatus.  The  second  compartment  is  a 
workroom,  13  ft.  long,  which  gives  access  to  a  small 
corridor.  This  reaches  the  room  on  the  back  platform, 
containing  an  outfit  for  making  running  repairs,  a  work- 
bench with  chemical  apparatus  and  lockers  for  supplies. 

Westinghouse  air  brakes  are  provided  on  the  wheels 
of  three  truck  axles  only,  as  the  rear  axle  of  the  front 
truck  is  used  to  transmit  the  car  motion  to  the  meas- 
uring devices. 

A  hydraulic  dynamometer  was  used  instead  of  the 
spring  type  usually  encountered,  as  the  springs  of  the 
latter  are  cumbersome  and  difficult  to  calibrate  when 
used  for  large  dynamometers.  The  hydraulic  dynamo- 
meter is  of  the  usual  principle,  but  was  modified  in 
many  ways.  For  instance,  the  cylinders  and  pistons 
were  so  accurately  ground  that  all  packing  and  stuffing 
boxes  were  omitted  and  friction  was  reduced  by  using 
oil  film  lubrication.  In  this  dynamometer  there  are  two 
rams  of  polished  steel  projecting  into  two  cylinders, 
which  op^n  outward  on  opposite  faces  of  a  single  block 
of  forged  steel.  The  pressure  exerted  on  the  rear  pis- 
ton is  given  by  the  tractive  effort  of  the  engine,  while 


DOUBLE-TRUCK  SAFETY  CAR  USED  IN  SUBURBAN 

SERVICE  BETWEEN  TULSA  AND  WEST 

TULSA  AND  RED  FORK 

the  front  piston  receives  the  braking  effect  as  felt  on 
the  bumpers.  The  pressure  in  the  dynamometer  cylin- 
ders is  transmitted  by  pipes  to  a  pair  of  small  recording 
cylinders  arranged  in  tandem,  with  the  piston  ends 
extending  opposite  to  each  other.  The  pressure  acts  on 
two  differential  pistons,  permitting  the  use  of  either 
of  two  piston  areas,  depending  on  the  setting  of  the 
distributing  valve.  A  calibrated  helical  spring  is  located 
between  the  two  pistons  and  the  amount  of  its  com- 
pression indicates  the  load  acting  on  the  small  pistons. 
Then,  when  the  ratio  of  these  piston  areas  to  the  area 
of  the  dynamometer  pistons  is  known  the  drawbar  pull 
dr  braking  load  is  readily  determined. 

A  special  type  of  tachometer  is  used  on  the  car  which 
continuously  records  the  train  speed.  It  is  so  sensitive 
that  practically  no  time  elapses  between  a  change  of  speed 
and  the  action  of  the  instrument.  Among  other  special 
devices  used  are  the  ergometer,  for  determining  the 
inertia  forces  and  work  done  in  overcoming  train  mass, 
omitting  air  and  frictional  resistance;  a  drawbar-pull 
meter,  which,  works  on  the  same  principle  as  the  er- 
gometer; a  horsepower  meter,  for  getting  the  drawbar 
horsepower;  a  Kapteyn  apparatus,  for  determining 
brake  performance,  and  a  special  device  for  "indicating" 
the  cylinders  of  a  steam  locomotive  when  the  car  is  used 
for  steam  locomotive  testing. 

AH  of  the  apparatus  and  registering  devices  are 
mounted  on  a  cast-iron  table  69  in.  x  35  in.  and  all  the 
records  are  made  on  a  continuous  chart,  using  paper 
rolls  about  2  ft.  wide.  This  car  is  used  on  all  the  steam 
and  electric  lines  and  has  proved  to  be  very  satisfactory. 


"M^ 


Stimulating  Freight  Car  Movement 

fORE  Transportation"  is  the  title  of  a  bulletin 
.now  being  issued  by  the  Association  of  Railway 
Executives,  the  first  number  being  dated  Aug.  20.  The 
advisory  committee  of  the  association,  of  which  Daniel 
Willard  is  chairman,  has  set  for  its  goal  in  the  improve- 
ment of  transportation  service  the  following  definite 
ends:  (1)  An  average  daily  minimum  movement  of 
freight  cars  of  not  less  than  30  miles ;  (2)  an  average 
loading  of  30  tons  per  car;  (3)  reduction  of  bad-order 
cars  to  a  maximum  of  4  per  cent  of  total  owned;  (4)  an 
early  and  substantial  reduction  in  the  number  of  locomo- 
tives now  unfit  for  service;  (5)  the  making  of  more 
effective  efforts  to  bring  about  the  return  of  cars  to  the 
owner  roads. 
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Cincinnati  Director  Reports 

First  Annual  Report  Under  the  New  Service-at-Cost  Franchise  Gives  Opportunity  to 

Analyze  the  Effect  of  Many  Items— Some  Faults  of 

Present  Franchise  Show  Up 


THE  Director  of  Street  Railways  of  the  city  of  Cin- 
cinnati, W.  C.  Culkins,  has  just  issued  his  report 
for  the  year  1919.  This  is  the  first  full  year  under  the 
Cincinnati  service-at-cost  franchise  and  also  the  first 
complete  year  following  the  World  War. 

One  of  the  problems  of  the  year  was  the  elimination 
of  what  Mr.  Culkins  calls  the  "inadequate  and  uncom- 
fortable type  of  box  car  operated  on  many  lines."  The 
question  in  Cincinnati  is  complicated  by  the  inclined 
planes  and  certain  heavy  grades  over  which  the  cars 
must  operate,  the  company  holding  that  no  larger  type 
could  be  used,  but  the  Department  of  Street  Railways 


The  report  outlined  the  work  which  was  done  on 
extensions  during  the  year.  One  extension,  referred  to 
the  department  by  the  City  Council,  was  disapproved 
against  because  it  would  probably  result  in  a  net  loss 
of  all  the  cost  of  its  operation. 

The  effect  of  fare  changes  is  one  of  the  interesting 
items  of  the  report.  The  first  two  months  created  a 
deficit  and  under  the  terms  of  the  service-at-cost  fran- 
chise this  necessitated  a  change  in  rates.  Each  subse- 
quent two  months'  period,  that  being  the  length  of  the 
test  period  in  each  case,  failed  to  show  the  necessary 
gain,    and    consequently    there    were    periodical    fare 
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FLUCTUATION  OF  KEVENUE   AND  TRANSFER   PA.SSENGERS 
BY  MONTHS  FOR  TEARS  1916-1919 


1919 
G       6        6        7       7       7 
Cash   Fare  Rate 
5j     5^      6        6^      6?      7 
Ticket  Fare  Rate 
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does  not  agree.  After  a  consideration  of,  the  question, 
agreement  was  made  on  the  adoption  of  a  type  of  four- 
motor,  double-truck  equipment  and  the  purchase  of  one 
hundred  and  five  new  cars  of  this  type.  One  element 
of  this  consideration  was  that  the  maximum  operation 
of  small  cars  had  been  reached  on  some  lines  and  the 
service  was  still  inadequate. 

Elimination  of  some  serious  grades,  such  as  the  Mil- 
ton Street  hill,  having  a  grade  of  nearly  12  per  cent, 
was  one  of  the  problems  of  the  year,  and  it  was  finally 
decided  to  widen  Liberty  Street  in  order  that  double 
tracks  be  laid  there  and  the  use  of  Milton  Street  avoided. 

Efforts  of  the  department  have  also  been  directed  to 
improving  the  power  supply  conditions.  Low  voltage  in 
some  of  the  outer  zones  of  many  of  the  long  lines  re- 
sulted in  slow  movement  of  cars,  with  consequent  delay. 
Solution  of  this  problem  is  expected  in  1920. 


changes.  Mr.  Culkins  states  that  the  mistake  was  made 
in  putting  the  fare  too  low  to  start  with,  but  this  was 
set  at  5  cents  upon  the  urging  of  a  committee  of  citi- 
zens, even  though  a  deficit  was  expected.  Although  the 
next  two  months'  period  indicated  that  receipts  were 
entirely  inadequate,  it  was  impossible  to  adjust  the  fare 
to  a  satisfactory  figure  because  under  the  terms  of  the 
franchise  the  only  adjustment  which  can  be  made  is  to 
go  to  the  next  higher  fare. 

Contributing  to  the  other  elements  which  tended  to 
make  the  income  from  the  rates  of  fare  used  ineffective 
were  the  decisions  of  the  War  Labor  Board  increasing 
the  wages  of  conductors  and  motormen  and  shortening 
the  time  limit  in  which  the  maximum  rate  of  pay  should 
be  reached  from  five  years  to  two  years.  Coal  prices 
also  rose  and  certain  track  relaying  was  called  for,  all 
of  which  increased  expenses.     Each  step  in  fare  which 
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■was  made  to  meet  increases  in  costs  was  followed  by 
further  increases  in  cost  of  certain  items. 

The  following  table  shows  the  effect  of  varying  condi- 
tions upon  the  income  and  cost  of  service  per  revenue 
passenger : 


Total  Income     <  ost  of  Servit-p    Surplus  or  Deficit 


OrtobiT.  1918 

Xovpiiiber 

neconiber 

.Jnnuary,  1919, 
February 
Miir.-h 
Aoril 
May 
-luni- 
J^ily 
AuKUst      . 

Si'ptctiiber 

October 

Xovember 

December. .  .  .  . 


5.1! 
5.13 
5.11 
5.75 


o9 
53 
09 
09 
10 
71 
76 
74 
04 
7  03 
7.08 


.55 

20 

.75 

96 

.99 

89 

.84 

.56 

22 

27 

7  09 

7  05 

6.79 

7  02 

7  07 


-1 .45 

—  1.07 

—  1   65 

—  1.21 

—  1.30 

—  1.26 

—   .75 

—   .47 

—  1,12 

—   .56 

—     33 

—     31 

25 

.01 

01 

The  average  fare  per  revenue  passenger  for  the  year 
was  6.28,  as  compared  with  4.98  in  1918,  and  the  aver- 
age for  all  passengers  was  4.67,  as  compared  with  3.71 
in  1918.  Under  the  7-cent  rate  the  average  in  December 
was  6.92  per  revenue  passenger  and  the  average  per 
passenger,  including  all  passengers,  was  5.23. 

For  two  periods  of  three  months  each  there  was  a 
saving  of  J  cent  made  by  the  purchase  of  tickets.  There 
were  two  similar  periods,  in  which  no  discount  was 
obtained  by  the  purchase  of  tickets,  and  this  situation 
afforded  an  unusual  opportunity  to  study  the  public 
tendency  in  this  regard.  The  ratio  of  cash  fares  and 
tickets  throughout  the  year  was  as  follows: 


Cash  Fares 
Rate  per  Cent  to  Total 


January,  1919 

February 

March 

April.. 

May 

June 

July 

Aug:u9t 

September 

October 

November 

December 

Twelve  months  average. .  .  . 


Ticket  Fares 
Rate  per  Cent  to  Total 


cents 
cents 
cents 
cents 
cents 
cents 
cents 
cents 
cents 
cents 
cents 
cents 


6i  cents 


18  52 
18.86 
24.17 
77.53 
82  28 
86  57 
31  63 
30  83 
32.33 
74  95 
76  66 
78  32 
53.54 


5i  cents 
5i  cents 
5i  cents 
6  cents 
6    cents 

6  cents 
61  cents 
6i  cents 
6i  cents 

7  .cents 
7  cents 
7  cents 
6i  cents 


81.38 
81.14 
75.83 
22.47 
17  72 
13  33 
68.37 
69.17 
67.67 
25.04 
23  34 
21.68 
46.46 


To  attempt  a  direct  answer  to  the  question,  "What 
has  become  of  the  money  produced  by  the  increase  in 
fare?"  he  gives  the  following  table  to  show  the  increase 
in  earnings  and  increase  in  expense  in  1919  as  com- 
pared with  1916: 


Increase  in  earnings $1,531,505,25 

Increase  in  total  income 1,578,520,09  or    26  52  per  cent 

Increase  in  expenses — wages  a^d  salaries  $  1 .485,794  55  or    56 ,  54  per  cent 

Increase  in  materials  and  supplies 271,570,  1 1  or  100,27  per  cent 

Increase  in  coal 222,816,01  or    73,21  per  cent 

Increase  in  valuation  expenses 20,710   17  or  100  00  per  cent 

Increase  in  depreciation 35,000  00  or    26  52  per  cent 

Increase  in  insurance 10.302  02  or    37,  77  per  cent 

Increase  in  other  expenses :  .  . -. 49,092  73  or    28 ,  27  per  cent 

Total  increase $2,095,285.59  or    66.  70  per  cent 


In  addition,  general  taxes  increased  $152,726.97,  or 
37.46  per  cent;  taxes  for  city  of  Cincinnati  and  Nor- 
wood increased  317,451.92,  or  5.15  per  cent.  Since  the 
total  expenses  exceeded  receipts,  the  company  was  com- 
pelled to  borrow  and  became  liable  for  interest  charges 
amounting  to  $57,464.69,  an  increase  of  100  per  cent, 
since  there  was  no  similar  charge  in  1916.  The  story 
in  three  lines  is  this: 


Increased  income  over  l915from  in- 
creased fare  and  all  other  sources      $  1 ,  578,620  09 

Increases  in  expenses  over  1916.  ..  .      $2,328,562.50 

Excess  of  increase  in  expenses  over 
increase  in  income $749,942.41 


Per  Cent 

of 
Increase 

26.52 
45    14 


At  the  end  of  the  year  1919  there  was  an  accumu- 
lated deficiency  of  $1,669,567.35  in  unpaid  obligations 
and  moneys  owed  to  the  bank.  The  provisions  of  the 
franchise  require  that  fares  be  increased  successively 
until  gross  receipts  provide  for  cost  of  service  and  all 
accumulated  deficits  are  paid.  Notwithstanding  the 
fact  that  for  three  months  the  7-cent  fare  produced  the 
current  cost  of  service,  further  increases  would  be  neces- 
sary to  pay  off  deficiencies  for  previous  months  and 
years,  and  this  alone  would  require  increases  by  succes- 
sive stages  to  9:5  cents.* 

It  was,  therefore,  decided  that  it  would  be  fair  to 
the  public  to  fund  deficits  by  issuing  securities  which 
would  be  amortized  in  a  period  of  years  at  a  rate  which 
could  be  absorbed  by  the  current  operation  of  the 
company. 

Authority  was,  therefore,  granted  by  the  Public 
Utilities  Commission  of  the  State  and  the  Director  of 


Ratio 

to 
Income 

100  per  cent 
147.51  per  cent 

47 .  5 1  per  cent 


Oct    Nov   Dec,  Jan   Feb    Mar,  Apr.   Mav  JunelJulv   Auq.  Sep+'  Oct    Nov.  Dec 

K    scents    5j»     6Cents-->K--6Cents  -->K--7Cents-   >k---7Cents--J 

[  I  Cash      Fare  1         ,  ,  I 

K'-SJ  Cents-  X  -  GCents  -x  -65Cents-.>J<    -7  Cents--*! 

Ticket    Fare 


CHy  Taxes  Kuua  Railway  Operating  Taxes  and 
Rzfurn  on  Capital  Rental  of  V/aotucts  *>S 

Interest  on  Onfunciecl  Debt  mmwm  Other  Expenses  )  ^  ? 

Interest  on  Notes,  Interest  y'Awm  Materials  anot  Suppliesi  P  s. 

and  Sinking  Fund  on  Reducible  Debt  Lvw\s-a  Wages  and  Salaries   J  ^05 

Rental  of  Leased  Lines  Gross  Rzceipts  "§■ 

CHART  SHOWING  ANALYSIS   OF  COST  OF  SERVICE  AND 

ITS  RELATION  TO  GROSS  RECEIPTS   FROM 

OCT.  1,  1918  TO  DEC.  31,  1919 

Street  Railways  to  issue  $4,650,000  in  bonds  bearing 
61  per  cent  to  be  sold  at  not  less  than  95  per  cent,  and 
also  $2,100,000  in  6  per  cent  debenture  notes,  each  ma- 
turing in  twenty-five  years,  a  sinking  fund  being  provided 
to  meet  these  maturities.  But  even  these  issues  were 
impossible  to  market  and  the  plan  was  modified  so  that 
there  were  issued  $2,250,000  of  three-year  notes  bear- 
ing 7  per  cent  interest  sold  at  964  and  $2,250,000 
debenture  notes,  bearing  6  per  cent,  in  lieu  of  the 
accrued  dividends  and  payments  allowed  to  the  stock- 
holders under  the  ordinance  and  to  provide  the  initial 
$250,000  of  the  reserve  fund.  The  company  was  also 
permitted  to  sell  an  additional  $1,500,000  of  three-year 
notes  to  provide  for  improvement  on  the  property,  and 
further  $1,250,000  of  6  per  cent  equipment  notes  for 
the  purchase  of  additional  cars. 


•The  present   fare   is   8   cents  cash,   71   cents   ticket. — Editors. 
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Another  interesting  opportunity  for  study  was  the 
effect  of  increased  fares  upon  the  car-riding  habit.  Mr. 
Culkins  concludes  that  there  seems  to  be  no  considerable 
number  of  passengers  who  were  influenced  to  walk  short 
distances,  because  the  percentage  of  increase  and  gross 
receipts  in  each  case  was  greater  than  the  percentage 
of  increase  in  fares.  Apparently  the  rate  of  fare  has 
had  littlei,  if  any,  effect  upon  the  number  of  passengers. 
The  trend  of  traffic,  however,  did  not  show  the  increase 
that  has  been  found  in  other  cities,  but  this  is  not 
difficult  to  understand  when  it  is  realized  that  the  late 
census  shows  Cincinnati  not  to  have  grown  as  did  other 
cities. 

The  following  table  shows  the  number  of  revenue 
passengers  for  the  last  four  years: 


1916  115,599,800  revenue  passengers      1918        1 12,525,698  revenue  passergrrs 

1917  1 18.152,860  revenue  passengers      1919        1 17,495,936  revenue  passengers 

Density  of  traffic  is  of  course  a  large  item  in  the 
cost  of  service.  Cincinnati,  by  reason  of  the  long  hauls 
through  sparsely  settled  territory,  has  a  very  low  density 
of  traffic  as  compared  with  other  cities.  The  standard 
of  service  furnished  in  Cincinnati  in  1919  was  .184 
car-miles  per  revenue  passenger.  Comparing  Cincin- 
nati's density  of  traffic  with  other  cities,  he  finds  the 
following,  the  figures  indicating  passengers  per  car- 
mile: 


Cleveland 8.73 

Detroit 7  41 

Boston 5  95 

Baltimore  6 .  83 


Kansas  City 4.94 

St.  Louis 5.98 

Cincinnati 5.55 


Mr.  Culkins  also  analyzes  the  cost  of  labor,  material 
and  coal.  Bringing  the  labor  figures  to  a  table,  the 
results  are  about  as  follows: 


Year 

1901-1906 

1907-1909 

1910-1913 

1914-         

1914-1915 

1915-1916 

1916-1917 

1917-1918 

1918-part 

1 91 8-(  latter  part) 

Nov.,  1918,  to  June,  1919. 
July  1.  1919,  to  date 


Minimum  Rate 

Maximum  Rate 

per  Hour 

per  Hour 

Cents 

Cents 

19 

21 

20 

22 

20 

25 

20 

27 

20 

27 

20 

27 

23 

30 

24 

30 

26 

32 

31 

37 

43 

48 

45 

50 

The  following  table  of  material  increases   will  be 
of  particular  interest: 


Material 
Iron  poles  (line) 

6  in.x7  in.x30ft. 
Wood  poles  (line) 

8in.x35ft 

Steam  pipe 

Fittings 

Rails 

Switches 

Mates 

Ties 

Cement 

Sand 

Gravel 

Track  bolts 

Cast  iron  wheels 

Brake  shoes 

Axles 

Trolley  rope. .  . 
Bell  cord,  }  in... 
Manila  rope. . . . 
Dry  batteries..  . 
Gears— W.  H. 

No.  92 

Armature  coils. . 


1914 


1915 


1916 


1917 


1918 


1919 


•Figures  given 


Each        $20.70     $20.70     $27.60     $55,20     $41  40     $48.30 

13.86 

49.11 

10  00 

64.70 

375.00 

225.00 

1.30 

2.90 

1.15 

1.15 

4.88 

3.19 

65.00 

6.00 

.62 

32  42 

.35 

33.05 

Each  23  05       22.50       22.50       36.45       43.15       42  50 

Set  27.50       3320       30.35       51.70       51.70       35.00 

are  per  cent  discount  from  list  prioes. 


Fjich 

6.80 

6.80 

6.80 

7.60 

11.55 

%• 

78.00 

77  00 

74.11 

42.30 

42.30 

>* 

60.00 

60.00 

60  00 

List 

List 

38.10 

38.10 

38.10 

69.30 

69.30 

Each 

164  00 

164.00 

164.00 

284.00 

284.00 

Each 

109.00 

109.00 

109.00 

198.00 

198.00 

Each 

.70 

.67 

.67 

.78 

1.00 

Barrel 

1.73 

1.69 

1.84 

2.09 

2.79 

Ton 

.50 

.50 

.50 

.70 

1.20 

Ton 

.60 

.60 

.60 

.90 

1.40 

Cwt. 

2.05 

2.34 

2.20 

5.55 

5.55 

Cwt. 

1.42 

1.42 

1.42 

1.52 

2.50 

Ton 

28.00 

28.00 

28.00 

31.65 

74  50 

Cwt. 

3.50 

3.50 

3.50 

6.00 

7.00 

.20 

.19 

.26 

.35 

6.47 

M.  ft. 

13.75 

13.75 

13.75 

27.50 

30  60 

Pound 

.12i 

•  Mi 

.18 

.26 

.33 

100 

14.50 

14.50 

14.50 

23  70 

28.85 

One  of  the  efforts  of  the  department  is  to  maintain 
service  and  to  allow  the  service-at-cost  principles  of  the 


franchise  to  work  to  refiay  the  company,  along  the 
proper  lines. 

The  standard  adopted  is  based  upon  the  principle 
that  during  the  non-rush  hours  there  should  be  sup- 
plied during  each  half  hour  as  many  seats  as  there  are 
passengers  in  that  period  and  during  the  rush-hour 
period,  from  6  to  9  a.m.  and  4:30  to  6:30  p.m.,  there 
shall  be  a  sufficient  number  of  cars  to  provide  4  s(j.ft.  of 
floor  space  for  each  standing  passenger  during  each 
fifteen-minute  period.  The  department  made  forty-three 
careful  checks  of  service  and  traffic  at  given  points  and 
fifteen  platform  checks.  The  information  thus  obtained 
furnished  the  basis  of  various  improvements  in  the  serv- 
ice. Mr.  Culkins  gives  a  rather  complete  survey  of  the 
results  of  these  inspections  on  each  of  the  lines  in  the 
city  and  from  this  shows  up  the  necessity  of  increased 
or  better  distributed  service  on  these  various  lines. 
He  then  makes  recommendations  with  reference  to 
relief  in  many  parts  of  the  city. 

With  reference  to  rail,  he  states  that  the  custom  in 
Cincinnati  has  been  to  require  grooved  rails  in  all  kinds 
of  track  construction,  but  that  inquiry  shows  where,,  the 
"T"  rail  had  been  used  the  engineers  of  the  cities  and 
companies  favored  it  strongly  and  where  it  had  never 
been  used  there  was  strong  opposition.  In  some  places 
the  department  has  been  able  to  get  agreements,  to  a 
limited  extent,  for  the  use  of  the  "T"  rail  in  Cincin- 
nati. 

New  Franchise  Authorizes  Freight  HAtiLiNO 

With  reference  to  freight  hauling,  it  is  stated  that 
the  new  franchise  authorizes  the  use  of  tracks  and 
equipment  for  hauling  of  freight  and  express  matter, 
but  that  not  much  progress  had  been  made  with  the 
.subject  in  Cincinnati  during  the  past  year.  It  is  be- 
lieved, however,  that  it  offers  an  opportunity  for  addi- 
tional earnings,  which,  under  the  ordinance,  would  be 
of  immense  benefit  to  the  car-riding  public. 

In  connection  with  the  accident  record  of  the  com- 
pany, satisfactory  progress  is  being  made  in  reducing 
the  number  of  accidents  and  the  seriousness  of  the 
accident  account.  Complete  statistics  of  the  accident 
record  for  the  year  1919  and  also  the  two  previous 
years  are  given  in  the  report.  Another  table  shows  that 
the  percentage  of  injuries  and  damages  totaled  2.13 
of  the  total  passenger  earnings  for  1919,  whereas  in 
1914  the  percentage  has  been  3.10.  The  statistics  also 
indicate  that  during  the  skip-stop  regime  the  accidents 
were  lower  than  before  this  skip-stop  was  inaugurated 
and  also  lower  than  after  the  skip-stop  was  discontinued. 

The  report  also  includes  an  analysis  of  car  inspections, 
defect  reports,  supervision  of  accounts  and  many  finan- 
cial items,  as  well  as  a  resum6  of  suggestions  and  recom- 
mendations made  by  the  director  during  the  year;  also 
discussions  of  the  probable  replacement  of  the  double 
trolley  system  with  the  present  heavy  cars  by  one-man 
cars,  with  single  trolley. 

Other  points  covered  were  traffic  congestion,  cleaning 
and  ventilating  of  cars,  the  suggestion  of  a  standard 
parade  route  and  regulations  to  give  minimum  inter- 
ference with  street  traflSc,  fare  boxes,  departmental  ex- 
penses, and  the  interurban  situation  with  respect  to 
city  terminal  facilities. 

The  report  closes  with  a  discussion  of  the  service-at- 
cost  franchise,  parts  of  which  have  already  been  in- 
cluded in  the  abstract,  and  a  comparative  statement  of 
revenues,  expenses  and  incomes,  details  of  operating 
expenses  and  other  financial  analyses. 
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Accidents  Lessened  by  Safety  Cars 

statistics  from  Group  of  Stone  &  Webster  Properties  in  Widely  Separated  Sections  of 

Country  Show  Accidents  on  Basis  of  Car-Mile  or  Passengers  Carried  Far  Less 

with  Safety  Cars  Than  with  Two- Man  Cars — Other  Statistics  Given 

By  W.  H.  burke 


FROM  time  to  time  some  of  the  newspapers  have 
given  considerable  publicity  to  a  few  more  or  less 
minor  street  railway  accidents  in  which  the  safety 
or  one-man  car  has  happened  to  be  involved.  In  most 
cases  these  accounts  have  not  been  unfriendly  to  the  car. 
The  press  in  general  has  been  among  the  first  to  see  the 
tremendous  advantages  which  the  safety  car  has  over  the 
older  type  of  rolling  stock  in  the  way  of  faster  and  more 
frequent  service.  Hence  it  is  clear  that  any  exagger- 
ated impression  of  the  accident  hazard  which  these 
newspaper  reports  may  have  conveyed  has  been  the  re- 
sult of  a  misunderstanding  of  the  facts  in  the  situation 
and  that  they  were  not  in  any  sense  prompted  by  a  feel- 
ing of  hostility.  Nevertheless,  in  many  cases  they  have 
iaid  a  great  deal  more  stress  on  the  one-man  feature 
of  the  car  than  the  importance  of  the  particular  accident 
or  the  circumstances  surrounding  its  occurrence  would 
warrant. 

In  the  early  days  of  the  safety  car  it  was  not  unnat- 
ural for  the  layman  to  feel  that  there  was  an  inherent 
accident  hazard  in  a  car  operated  by  one  man  which 
would  not  be  present  in  a  two-man  operated  car.  The 
safety  car  was  an  entirely  new  departure,  and  naturally 
the  public  did  not  understand  its  mechanism  nor  the 
fact  that  the  safety  features  embodied  in  its  design, 
with  the  added  advantage  of  responsibility  for  its  opera- 
tion being  lodged  with  one  man  instead  of  two,  were 
bound  materially  to  reduce  the  accident  hazard  rather 
than  increase  it.  Unfortunately,  however,  there  were 
no  tangible  results  or  actual  figures  available  in  the 
early  days  to  prove  this,  and  in  the  circumstances  it  is 
remarkable  that  practically  no  popular  opposition  de- 
veloped on  this  score. 

The  answer  is  to  be  found,  of  course,  in  the  appeal 
which  the  car  immediately  made  to  the  public  on  account 
of  the  faster  and  more  frequent  service  which  it  made 
possible.  Its  popularity  is  best  evidenced  by  the  fact 
that,  although  it  was  not  developed  on  a  commercial 
scale  until  late  in  1916,  more  than  5,000  safety  cars  were 
in  use  or  on  order  by  the  end  of  May  this  year,  and  this 
number  of  course  is  considerably  greater  at  the  present 
time.  One  of  the  large  car  builders  is  authority  for  the 
statement  that  more  than  75  per  cent  of  all  the  cars 
purchased  in  1919  by  the  electric  railways  of  the  United 
States  were  of  the  safety  type.  Furthermore,  this 
record  has  been  made  in  the  face  of  the  most  serious 
financial  conditions  which  have  ever  confronted  the 
street  railway  industry. 

Practically  all  of  the  Public  Service  Commissions 
Avhich  have  passed  on  the  matter  have  indorsed  the  car, 
and  in  at  least  one  recent  case  a  commission  criticised 
the  management  of  a  large  Western  property  for  not 
having  taken  advantage  of  the  safety  car  and  the  econo- 
mies in  operation  which  it  makes  possible. 

The  simplicity  of  the  car's  operation  is  evidenced  by 
the  fact  that  in  one  Middle  Western  city,  where  the 
Birney  safety  car  is  used  exclusively,  the  service  was 


operated  entirely  by  women  during  the  war  and  with 
wholly  satisfactory  results  from  an  accident  as  well 
as  from  every  other  standpoint. 

Roads  Selected  for  Comparison 

In  spite  of  the  fact  that  the  car  has  already  sold  itself 
to  the  public  and  is  now  generally  accepted  as  the  great- 
est advance  step  in  street  railway  transportation  since 
the  electric  railway  motor  was  first  developed,  it  is 
worth  while  to  consider  the  actual  results  which  have 
been  achieved  from  an  accident  standpoint,  if  for  no 
other  reason  than  to  vindicate  the  judgment  of  the  early 
advocates  of  the  safety  car  idea.  With  this  thought  in 
mind  a  careful  analysis  has  been  made  of  the  accident 
records  of  thirteen  representative  street  railway  com- 
panies covering  the  first  five  months  of  the  current 
year. 

All  of  these  companies  are  under  Stone  &  Webster 
management  and  are  widely  scattered,  their  geographi- 
cal location  being  as  follows : 


Texas     4 

Washington   3 

Florida    1 

a«orgia 1 


Iowa    1 

Kentucky    1 

Louisiana   1 

Canada    1 


These  thirteen  companies  serve  a  combined  popula- 
tion of  about  1,000,000  people  and  during  the  period  in 
question  operated  more  than  12,000,000  car-miles  and 
carried  more  than  70,000,000  passengers,  exclusive  of 
those  using  transfers.  The  safety  cars  in  these  cities 
are  operating  under  all  kinds  of  conditions  as  regards 
street  and  traffic  congestion,  and  in  at  least  two  of  the 
cities  this  congestion  is  as  serious  in  sections  of  the 
business  district  during  rush  hours  as  will  be  found 
anywhere  in  the  country.  As  of  May  31,  these  com- 
panies owned  approximately  400  cars  equipped  for  one- 
man  operation. 

It  should  be  stated  further  that  the  figures  used 
herein  are  not  for  any  group  of  especially  selected  com- 
panies, nor  are  they  for  certain  selected  lines  of  any 
particular  companies.  On  the  contrary,  they  include  all 
of  the  companies  under  Stone  &  Webster  management 
where  any  appreciable  number  of  safety  cars  are  being 
operated. 

These  facts  are  set  out  to  show  that  the  data  given 
are  representative,  and  if  the  accident  record  of  the 
safety  car  as  compared  with  the  ordinary  two-man  car 
is  favorable  under  these  circumstances  it  would  seem 
to  be  pretty  conclusive  proof  that  from  an  accident 
standpoint  alone,  and  entirely  aside  from  its  many  other 
advantages,  the  car  has  vindicated  the  judgment  of  its 
many  advocates;  also  that  it  is  reasonable  to  expect 
similar  average  results  on  any  other  street  railway  prop- 
erty as  far  as  the  accident  situation  is  concerned. 

The  summary  in  Table  I  shows  the'  passenger  car 
mileage  and  passengers  carried  (excluding  transfers) 
divided  as  between  safety  and  two-man  cars.     These 
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TABLE  I— CAR-MILES  AND  PASSENGERS  CARRIED  ON  SELECTED 

GROUP  OF  THIRTEE^f  STONE  &  WEBSTER  PROPERTIES, 

FIRST  FIVE  MONTHS  OF  1920 

Passenger  Car-Miles  Passengers   Carried 

Operated  (Transfers  Excluded) 

Safety       Two-Man  Safety         Two-Man 

Car              Car  Car                 Car 

Baton  Rouge,  La.* 120,700                   0  1,006.700                     0 

Beaumont,  Tex 325,000        192,700  1,439,600       1,537,800 

Bellingham,  Wash 379,500          58,800  1,467,000          256,300 

Columbus,  Ga 240.200         167,600  1,107,300       1,192,100 

EIPaso.Tex 736,700        478,000  3,731,300       3,140,200 

Everett,  Wash 352,900           15,200  1.821,600          213.200 

Fort  Worth,  Tex 924.600     1.407,500  5,037,900     10,715,400 

Halifax,  \.  S 134,400        631.500  947.100       4.618.000 

Houston.  Tex 731.300     1.615,800  3,625,200     11.595,300 

Keokuk.  Iowa* 1 09,700                   0  508,900                      0 

Paducah,  Ky.* 259,400                    0  1.036,300                     0 

Tacoma,  Wash                                     9,2,700       953,800  4,035,700      5,122.500 

Tampa,  Fla 685.600       557.400  3.407.900      3.222.400 

„ToUI 5,962,700    6  079.300  29,172.500    41,613,200 

Per  cent  of  tdtal 49.5             50  5  41  2              58.8 

*  1 00  per  cent  safety-car  operation. 


figures  are  reproduced  merely  to  emphasize  the  widely 
varying  conditions  under  which  the  safety  car  is  being 
operated  on  the  thirteen  properties  under  consideration. 

Accidents,  Total  and  per  200,000  Passengers, 
Compared 

In  reporting  accidents  all  of  these  companies  use 
the  classification  of  "accidents  and  occurrences"  adopted 
at  the  1916  convention  of  the  American  Electric  Rail- 
way Association.  Under  this  head  is  included  every 
accident  or  happening  on  which  an  accident  report  is 
turned  in.  These,  in  turn,  are  segregated  as  between 
"important"  and  "trivial."  Accidents  reported  as 
"trivial"  are  those  where  there  is  no  injury  or  damage, 
or  where  the  injury  or  damage  is  very  small.  Generally 
speaking,  "trivial"  accidents  cover  those  where  there 
appears  to  be  no  liability  on  the  part  of  the  company 
and  which  would  hardly  be  considered  important  enough 
to  report  except  as  a  matter  of  protection  in  case  a  claim 
should  later  result.  All  accidents  other  than  "trivial" 
are  classified  as  "important."  A  similar  plan  is  followed 
in  classifying  personal  injuries. 

The  total  number  of  "important"  accidents  on  all  of 
the  properties  segregated  as  between  safety  and  two- 
man  cars  and  the  number  per  50,000  car-miles  operated 
by  each  type  of  car  were,  for  the  first  five  months  of 
1920,  as  shown  in  Table  II. 

These  figures  show  that  on  a  car-mile  basis  the 
average  number  of  accidents  for  the  two-man  car  is  sub- 
stantially 70  per  cent  greater  than  for  the  safety  car. 
Except  for  collisions  with  automobiles,  where  the  figure 
for  the  two-man  car  is  somewhat  lower,  the  comparison 
is  ovei-whelmingly  in  favor  of  the  safety  car.  Further- 
more, even  in  the  matter  of  collisions,  the  showing 
favors  the  safety  car  slightly  when  collisions  of  all  kinds 


table  II— .\CCIDENTS  CLASSIFIED  AS  -IMPORTANT"  ON 

THIRTEEN  SELECTED  PROPERTIES  DURING  FIRST 

FIVE  MONTHS  OF   1920 


1  CollisionB  with  pedestrians. .. . 

2  Collisions  at  railroad  crossings 

(other  than  company's) .... 

3  Collisions     between     cars     of 

company 

4a  Collisions  with  automobiles . . 

4b  Collisions  with  vehicles 

4c  Collisions  with  animals 

5  Derailments 

6  Equipment 

7  Boarding  cars 

8  Injuries  on  cars 

9  Alighting  from  cars 

10  Falhng  from  cars  (not  pur- 

posely alighting) 

1 1  Stealing  rides 

1 2  Doors,  gates  and  guards 

1 3  Miscellaneous 


Number 

per  50.000 

Total  Number 

Car-Miles 

Safety 

Two-Man 

Safety 

Two-Man 

20 

37 

0.17 

0  30 

1 

0 

0.01 

0 

17 

24 

0  14 

0.20 

178 

154 

1   49 

1.27 

14 

21 

Oil 

0.17 

4 

6 

0  03 

0  05 

9 

12 

0  08 

0.10 

2 

12 

0  02 

0  10 

3 

52 

0  03 

0.43 

16 

41 

0  13 

0.34 

25 

120 

0  21 

0  99 

I 

3 

0  01 

0  02 

1 

2 

0  01 

0  02 

6 

9 

0  05 

0  07 

32 

71 

0  27 

0  58 

TABLE  III— ACCIDENTS  CLASSIFIED  AS  "IMPORTANT"  PER  200,000 

PASSENGERS  ON  THIRTEEN  SELECTED  PROPERTIES  DIKING 

FIRST   FIVE   MONTHS  OF    1920 

Number    Important 

-\ccidents  per  200.000 

Passengers  (Transfers 

Excluded) 

.Safety      Two-Maft 

1  Collisions  with  pedestrians 0.14  0.18 

2  Collisions  at  railroad  crossings  (other  than  company's)  ..0.01  0 

3  Collisions  between  cars  of  company. 012  0.12 

4a  Collisions  with  automobiles 1 .  22  0.  74 

4b  Collisions  with  other  vehicles 0  09  0  10 

4c  Collisions  with  animals 0  03  0. 03 

5  Derailments 0  06  0  06 

6  Equipment 0  01  0  06 

7  Boarding  ears 0 .  02  0.25 

8  Injuries  on  cars 0.11  0,20 

9  Alighting  from  cars 0  17  0  57 

10  Falling  from  cars  (not  purposely  alighting) 0  01  0  01 

11  Stealing  rides 0  01  0.01 

12  Doors,  gates  and  guards 0.04  0  04 

13  Miscellaneous 0.22  0.34 

2  26  2.71 

are  considered  (Items  1  to  4c  inclusive),  the  number  per 
50,000  car-miles  being  1.95  for  the  safety  car  and  1.99 
for  the  two-man  car. 

The  figures  show  in  a  striking  manner  the  advantage 
which  the  safety  car  has  as  regards  boarding  and 
aUghting  accidents,  the  number  of  these  two  classes  of 
accidents  per  50,000  car-miles  being  1.42  for  the  two- 
man  car  as  compared  with  only  .24  for  the  safety  car. 
The  two-man  car  operated  an  average  of  35,300  miles 
for  each  boarding  and  alighting  accident,  while  the 
safety  car  operated  213,000  miles;  the  two-man  car 
carried  241,900  passengers  (transfers  excluded)  for 
each  boarding  and  alighting  accident  and  the  safety  car 
1,042,000  passengers. 

Step  Accidents  Materially  Reduced 

,  Step  accidents  have  always  been  the  bane  of  the 
claim  agent's  existence.  They  are  not  only  costly  but 
they  involve  life  and  limb  to  a  much  greater  extent  than 
does  any  other  common  form  of  street  railway  accident 
and  therefore  they  are  of  greatest  moment  to  the  car 
rider.  The  fact  that  they  are  all  but  eliminated  with 
safety-car  operation  is  a  tremendously  strong  point  in 
its  favor. 

Out  of  329  important  accidents  with  the  safety  car 
there  were  207  personal  injuries,  while  with  the  two-man 
car  with  564  important  accidents  there  were  446  cases 
of  personal  injury,  the  percentage  of  personal  injuries 
being  63  for  the  safety  car  and  79  for  the  two-man  car. 
This  indicates,  as  would  be  expected,  that  the  accident 
results  are  likely  to  be  less  serious  with  the  light- 
weight car  than  with  the  heavy  two-man  car. 

The  accidents  classified  as  "trivial"  are  not  of  suflS- 
cient  importance  to  warrant  showing  the  results  in 
detail  here.  The  figures  show  an  average  of  16.2 
trivial  accidents  per  50,000  car-miles  for  the  safety  car 
and  24.9  for  the  two-man  car. 

Based  on  the  comparative  number  of  passengers 
carried,  the  showing  as  to  number  of  important 
accidents  is  again  very  materially  in  favor  of  the 
safety  car,  as  is  shown  in  Table  III. 

Expressed  in  another  way  to  show  the  average  number 
of  car-miles  operated  and  passengers  carried  for  each 
important  accident  the  combined  results  for  the  thirteen 
companies  are: 


329 


564 


2  76 


4.64 


Number  Car-Miles 
per  Accident 

Safety  ca.- J8.I|J 

Two-man  car lu,//^ 

Total 13,485 


Number 

Passengers  Carried 

per  Accident 

88,670 

73.782 
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In  some  of  the  more  recent  wage  arbitration  pro- 
ceedings it  has  been  contended  that  the  safety  car 
introduces  an  additional  hazard  for  the  operating 
employee  and  this  has  been  used  as  an  argument  for 
higher  wages  than  might  otherwise  be  justified.  As  an 
example  of  the  extreme  to  which  such  a  claim  may  be 
carried,  considerable  stress  was  laid  on  some  testimony 
in  a  recent  wage  ease  of  a  large  Eastern  property  to  the 
effect  that  a  safety  car  had  skidded  for  some  dis- 
tance on  a  bad  rail  because  the  emergency  sander  had 
failed  to  operate.  The  fact  was  later  developed  that  no 
damage  had  resulted  and  that  the  failure  was  due  to  the 
sandpipe  having  been  clogged  with  stones.  Under 
similar  circumstances  a  heavy  two-man  car  would 
probably  have  skidded  considerably  further  and  the 
chances  of  a  serious  accident  would  certainly  have  been 
greater.  In  other  words,  the  argument  in  this  case  was, 
if  anything,  in  favor  of  the  light-weight  car  rather  than 
against  it. 

The  detailed  figures  from  which  the  data  as  to  the 
number  of  accidents  were  compiled  show  the  following 
as  to  employees'  injuries  for  safety  and  two-man  cars: 

Car-Miles  per  Employee  Injured 
Important  Trivial 

Safety  car 542,075  156,917 

Two-man  car 129,349  51,961 


As  far  as  the  hazard  to  the  employee  is  concerned 
it  appears  that  disregarding  trivial  accidents  the  odds 
are  more  than  four  to  one  in  favor  of  the  safety  car. 

As  regards  the  comparative  money  cost  of  accidents 
for  safety  and  two-man  cars  the  records  of  the  com- 
panies in  question  show  that  for  the  first  five  months  of 
the  current  year  they  paid  out  4.16  per  cent  of  their 
combined  passenger  revenue  for  accident  settlements. 
These  payments  do  not,  of  course,  correspond  exactly 
with  the  accidents  occurring  during  this  period.  Some 
of  them  applied  on  prior  claims,  while  on  some  of  the 
accidents  which  have  occurred  during  this  period 
claims  are  still  pending.  However,  with  as  large  a 
group  of  companies  as  is  being  considered  here  the 
effect  of  this  difference  should  affect  the  results  but 
little  if  at  all,  and  the  fact  that  the  percentage  of  earn- 
ings paid  out  for  accident  settlements  during  this  period 
corresponds  almost  exactly  with  the  average  for  the 
entire  year  1919  indicates  that  this  assumption  is  a 
reasonable  one. 

The  amounts  paid  out  in  settlements  per  1,000  car- 
miles  for  the  five  months  period  are  as  follows : 


Safety  car. $10.60 

Two-man  car 15.00 


The  thirteen  companies  operated  an  average  of  255 
eighteen-hour  safety  cars  and  245  eighteen-hour  two- 
man  cars  during  this  period.  On  this  basis  the  safety 
car  shows  an  annual  saving  of  $300  per  car  per  year  in 
accident  cost,  or  substantially  $75,000  for  the  255  eigh- 
teen-hour cars  in  operation  on  a  car  for  car  basis,  com- 
pared with  two-man  equipment,  quite  a  respectable  sum 
in  these  days  of  high  operating  costs. 

Briefly,  the  above  analysis,  covering  operations  under 
such  widely  varying  conditions  as  to  make  the  informa- 
tion thoroughly  representative  and  extending  over  a 
sufficient  period  of  time  to  make  it  conclusive,  shows : 

(a)  That  the  average  number  of  accidents  on  a  car-mile 
basis  is  about  70  per  cent  greater  with  the  heavy  two-man 
car  than  with  the  light-weight  safety  car. 

(b)  That  the  average  number  of  accidents  on  the  basis 


of  passengers  carried  is  20  per  cent  greater  with  the  two- 
man  car. 

(c)  That  the  accident  risk  from  the  standpoint  of  the 
car  operator  is  overwhelmingly  in  favor  of  the  safety  car. 

(d)  That  the  accident  cost  is  about  $300  greater  per  car 
per  year  with  the  two-man  car. 

(e)  That  in  proportion  to  the  number  of  accidents  the 
number  of  personal  injuries  is  25  per  cent  greater  for  the 
two-man  car. 

As  the  use  of  the  car  is  still  further  extended, 
sporadic  attempts  may  be  made  in  some  cases  to  show 
that  the  term  "safety  car"  is  a  misnomer.  This  need 
occasion  no  great  concern  provided  the  car  is  being 
properly  operated,  because  it  is  then  its  own  best  and 
most  convincing  argument  against  claims  of  this 
nature.  Furthermore,  those  responsible  for  such 
claims  can  make  no  great  headway  without  the  support 
of  the  car  rider,  and  this,  judging  from  past  experience, 
will  not  be  forthcoming. 

Like  any  other  mechanical  equipment  the  safety  car 
requires  a  reasonable  degree  of  care  and  intelligence  on 
the  part  of  the  organization  which  is  responsible  for 
its  operation.  In  the  hands  of  a  prejudiced  operator, 
favorable  results  are  not  to  be  expected.  Careless  and 
reckless  operation  will  involve  accidents  with  any  type 
of  equipment,  and  in  this  respect  the  safety  car  is  no 
exception  to  the  general  rule.  Run  at  high  speeds  in 
heavy  traffic,  any  car  will,  sooner  or  later,  kill  some 
one.  Operated  at  dangerous  speeds  over  bad  track,  any 
car  will  sooner  or  later  be  ditched,  with  the  usual  at- 
tendant results.  The  safety  car  is  not  infallible.  No 
one  who  understands  the  situation,  and  least  of  all  the 
operating  men.  who  have  been  largely  responsible  for 
its  success,  and  to  whom  the  lion's  share  of  the  credit 
belongs,  will  claim  that  it  is  immune  from  accidents. 
They  will  contend,  and  with  good  reason,  as  the  figures 
given  above  amply  prove,  that  given  a  square  deal  and 
operated  according  to  the  dictates  of  ordinarily  good 
street  railway  practice  its  accident  record  is  decidedly 
better  than  that  of  any  other  type  of  car  developed. 


Great  Britain's  Tramways  Hard  Hit 

THE  present  condition  of  the  city  electric  railways 
is  editorially  summarized  thus  in  a  recent  issue  of 
the  Electrician,  London: 

The  lot  of  the  present-day  tramway  manager  is  not  a 
happy  one.  Faced  with  frequent  demands  for  increased 
wages  and  with  steadily  advancing  prices  of  materials  for 
repairs  and  track  reconstruction,  he  has  been  compelled  to 
resort  to  increases  of  fares  in  order  to  balance  his  accounts. 
In  some  cases  these  increases  have  amounted  to  as  much  as 
100  per  cent  of  the  pre-war  figures.  Just  as  in  taxation, 
there  is  a  limit  in  tramway  charges  beyond  which  it  is 
useless  to  go,  and  there  are  indications  that  this  limit  has 
been  passed  in  some  undertakings,  though,  unfortunately, 
there  is  no  guarantee  that  finality  has  been  reached  in 
demands  for  advances  in  wages  or  in  the  upward  movement 
of  other  items  in  the  working  costs.  In  many  provincial 
towns  the  minimum  fare  is  now  IJd.,  and  in  some  cases 
it  is  2d.  The  effect  has  been  a  great  reduction  in  the 
number  of  passengers  carried,  and  though  there  has  been 
an  increased  gross  revenue  in  some  cases  this  has  not  been 
as  high  as  was  anticipated.  People  prefer  to  walk  or  to 
patronize  rival  motor  omnibus  or  char-a-banc  services  rather 
than  pay  the  higher  fares.  For  instance,  at  Portsmouth 
there  was  a  reduction  of  1,500,000  passengers  in  eight  weeks 
after  the  abolition  of  penny  fares.  At  Glasgow,  which 
possesses  the  cheapest  and  probably  the  best  tramway  serv- 
ice in  the  United  Kingdom,  the  disappearance  of  the  half- 
penny stages  has  caused  a  weekly  drop  of  more  than 
1,100,000  passengers,  but  the  net  result  is  a  substantial  in- 
crease of  revenue. 
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Wilcox  Issues  Statement 

Criticises  Federal  Commission  Report  for  Rejecting 
Public  Ownership  and  Not  Publishing  His 
Analysis — Effect  of  Fare  Increases 

SEVERELY  criticising  some  aspects  of  the  Federal 
Commission  report,  Dr.  Delos  F.  Wilcox  has  made  a 
statement  which  he  has  widely  distributed  to  the  daily 
press.  This  statement  to  the  press,  some  eleven  pages 
in  length,  is  almost  wholly  devoted  to  arguments  sup- 
porting public  ownership  as  the  logical  conclusion  of 
the  commission's  investigation.  Dr.  Wilcox  believes 
municipal  ownership  less  experimental  than  service-at- 
cost,  recommended  by  the  commission.  He  regrets  that 
the  meagerness  of  the  federal  appropriation  of  $10,000 
makes  it  impossible  for  the  commission  to  publish  the 
entire  record  and  closes  with  the  discussion  of  the 
traffic  analysis  showing  the  effect  of  fare  increases 
which  he  made.  From  this  analysis  Dr.  Wilcox  would 
conclude  that  the  fare  increases  had  caused  the  railways 
to  be  less  useful  to  the  public.  The  summary  of  this 
analysis  is  given  in  the  accompanying  table. 

Dr.  Wilcox  accompanies  his  statement  with  his  nine- 
page  letter  of  June  8  to  Chairman  Charles  E.  Elmquist 


3.  The  cost  of  labor  has  been  determined  by  supply 
and  demand.  If  labor  ever  entered  into  management  in 
any  degree  it  would  demand  something  in  addition  to  a 
fair  return. 

4.  The  public  has  so  fundamental  an  interest  in  elec- 
tric railway  service  that  it  cannot  permit  itself  to  be 
the  victim  of  the  vicissitudes  of  an  unregulated  struggle 
between  capital  and  labor.  Therefore,  it  is  necessary 
that  a  direct  relation  between  the  public  and  labor  be 
established. 

5.  With  the  establishment  of  these  relations  the  re- 
sponsibility of  capital  for  management  is  undermined 
and  its  motive  for  efficiency  in  management  weakened 
if  not  destroyed.  With  the  assumption  of  direct  re- 
sponsibility for  labor  conditions  and  for  continuity  of 
service,  the  next  step,  logical  and  necessary,  is  assump- 
tion by  the  public  of  complete  responsibility  for  manage- 
ment and  the  limitation  of  capital  to  its  true  function 
of  supplying  funds. 

6.  The  problem  of  credit  can  most  effectively  be 
solved  by  public  ownership  undertaken  through  the 
acquisition  of  the  existing  electric  railway  properties 
at  a  fair  price.  Upon  this  basis  capital  will  retire  from 
the  management  and  will  assume  the  same  subordinate 


GENERAL  SUMMARY  OF  ANALYSIS  OF  EFFECT  OF  FARE  INCREASES  UPON  TRAFFIC  AND  REVENUES  OF  PRINCIPAL  STREET  RAILW.W 
SYSTEMS  OF  THE  UNITED  STATES— COMPILED  FROM  DATA  COLLECTED  BY  THE  FEDERAL  ELECTRIC  RAILWAYS  COMMISSION. 
THE    CITIES  OR  SYSTEMS  FOR  WHICH  STATISTICS  HAVE  BEEN  COMPILED  HAVE  BEEN  DIVIDED  INTO  CLASSES,  ACCORD- 
ING TO  THE  PERCENTAGE  OF  INCREASE  IN  THE  AVERAGE  FARE  PAID  DURING  THE  FIRST  NINE  MONTHS  OF 

1919  OVER  THE  FIRST  NINE  MONTHS  OF  1917 
(Table  VI  of  Analysis  of  Effect  of  Fare  Increases  on  Traffic  and  Revenue) 
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(1)  AH  systems  operating  in  a  transportation  area  where  fares  have  not  been  substantially  changed,  or  where  fares  have  been  changed  uniformly,  have  been 
counted  as  a  single  system,  as  in  New  York  C^ity:  where  different  systems  in  the  same  transportation  area  or  different  local  divisions  of  the  same  system  have  had 
their  fares  raised  in  different  proportions,  so  as  to  fall  within  different  classes  in  Table  IV  and  Table  V,  they  have  been  counted  as  separate  systems. 

(2)  Cities  or  systems  upon  which  there  was  no  increase  of  fare. from  tlie  first  nine  months  of  1917  to  the  first  nine  months  of  I9I9,  or  upon  which  the  increase  in 
the  average  fare  paid  was  less  than  3  per  cent. 

(3)  Cities  or  systems  upon  which  the  increase  in  the  average  rate  of  fare  paid  dxiring  the  first  nine  months  of  1919,  as  compared  with  the  first  nine  months  of 
1917,  was  between  3  per  cent  and  10  per  cent. 

(4)  Cities  or  systems  upon  which  the  increase  in  the  average  rate  of  fare  paid  during  the  first  nine  months  of  1919,  as  compared  with  the  first  nine  months  of 
1917,    was   between  10  per  cent  and  25  per  cent. 

(5)  '"'itips  or  svstems  upon  which  the  increase  in  the  average  rate  of  fare  paid  dur:rg  the  first  nire  months  of  1919,  as  compared  with  the  fret  nine  morths  of 
1917,   was  more  than  25  per  cent. 


of  the  commission,  in  which  he  summarizes  his  con- 
clusions. 

From  the  analysis  of  this  letter  it  appears  that 
with  reference  to  the  facts  of  the  situation  and  circum- 
stances surrounding  the  industry  in  its  present  status, 
Dr.  Wilcox  is  in  thorough  accord  with  the  findings  of 
the  commission.  It  is  only  with  reference  to  conclusions 
and  recommendations  for  the  future  that  Dr.  Wilcox 
differs  from  the  commission  in  that  he  would  have  the 
only  solution  municipal  ownership. 

Starting  from  the  same  point  of  agreed  f^ct  as  the 
commission.  Dr.  Wilcox  argues  toward  municipal  own- 
ership as  follows,  in  brief  abstract : 

1.  Local  transportation  is  affected  with  a  public 
interest. 

2.  Heretofore  under  private  ownership  capital  has 
assumed  the  management.  Speculation  has  been  an 
incentive.  Divorced  from  management,  capital  would 
ask  only  a  fair  return. 


but  useful  position  that  it  already  occupies  in  relation 
to  municipal  improvements  generally. 

7.  The  assumption  of  management  by  the  public  will 
involve  the  definite  public  recognition  and  guaranty  of 
the  rights  of  labor  to  a  living  wage,  reasonable  hours 
and  just  conditions  of  work,  and  will,  at  the  same  time, 
place  electric  railway  employees  in  the  position  of  civil 
servants  with  the  advantages  and  responsibilities  which 
are  implied  in  that  relationship.  Labor  is  different  from 
capital.  One  of  the  principal  jobs  of  public  management 
will  be  to  work  out  a  better  relation  to  labor. 

8.  The  imperative  need  of  the  present  time  is  the 
acceptance  of  public  ownership  and  operation  as  a 
policy.  Any  temporary  relief  granted  to  the  electric 
railways  and  any  temporary  readjustment  of  their  pub- 
lic relations  under  private  ownership  and  management 
ought  to  be  consistent  with  and  preparatory  for  the 
early  and  effective  consummation  of  public  ownership 
and  operation  as  the  ultimate  policy. 
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Opinions  from  the  Industry 

Federal  Electric  Railways   Commission   Report  Elicits  Favorable  Comments  as  to  Its 
Value  as  an  Aid  in  the  Solution  of  Railway  Problems  —  Some  Critical 

Remarks  on  Certain  Features 


IN  THE  short  time  available  since  the  Federal  Elec- 
tric Railways  Commission  report  was  received  by 
most  railway  men  it  has  been  possible  to  obtain  only 
a  few  comments,  but  those  received  are  published  here- 
with. The  invitation  remains  open  to  add  to  the  discus- 
sion on  this  subject,  both  as  to  how  the  report  may 
affect  the  railway  problem  and  as  to  how  the  railways 
may  make  use  of  the  report,  and  it  is  planned  to  publish 
additional  comment  in  the  next  issue  or  two. 


Thomas  S.  Wheelwright 

President  Virginia  Railway  &  Power  Company, 
Richmond,  Va. 

I  am  satisfied  that  the  very  excellent  report  made  by  the 
commission  has  a  decided  educative  value  not  only  with  the 
public  but  with  the  local  authorities  to  whom  appeal  must 
be  made  for  improvement  of  the  present  status. 

William  G.  Bliss 

Chairman    of   the   Public   Utilities    Commission 
of   Rhode   Island 

The  report  is  a  very  comprehensive  summary  of  the 
electric  railway  situation.  The  conclusions,  while  present- 
ing nothing  of  a  novel  character  to  those  who  have  been 
compelled  to  follow  the  changing  character  of  the  problem, 
should  carry  great  weight  because  of  the  high  character  of 
the  Federal  Electric  Railways  Commission  and  because  of 
the  complete  nature  of  its  investigation. 

Arthur  W.  Brady 

President  Union  Traction  Company  of  Indiana, 
Anderson,    Ind. 

The  report  of  the  Federal  Electric  Railways  Commission 
represents  the  result  of  the  most  comprehensive  and  impar- 
tial investigation  ever  undertaken  of  the  electric  railway 
field.  While  every  conclusion  reached  may  not  command 
unanimous  support,  the  report  as  a  whole  is  a  document  of 
the  greatest  value.  It  should  do  much  to  clarify  the  atmos- 
phere and  to  aid  in  establishing  better  relations  between 
the  industry  and  the  public  and  thereby  to  render  it  possible 
for  the  industry  to  increase  its  field  of  usefulness. 


Paul  Shoup 


President  Pacific  Electric  Railway, 
Vice-President  and  Assistant  to  the  President 
Southern   Pacific   Company, 
San  Francisco,  Cal. 

The  Federal  Railways  Commission,  in  its  report,  states  the 
case  thoroughly  in  saying  that  such  conditions  must  be 
created  controlling  the  electric  railway  industry  as  will 
restore  the  confidence  of  investors  therein.  I  concur  in 
nearly  all  of  the  conclusions  expressed  in  the  report: 

1.  That  the  fares  shall  be  responsive  to  the  investment 
and  operating  expenses  of  the  property  concerned. 

2.  That  motor  vehicles  operated  as  public  utilities  in 
competition  shall  be  subjected  to  as  great  taxation  as  are 
the  electric  railways  and  made  to  bear  a  share  of  maintain- 
ing the  public  highways  equivalent  to  that  which  the  electric 
railways  would  bear  if  they  occupied  them. 

3.  That  where  good  electric  railway  service  is  given 
motor  vehicle  competition  shall  not  be  permitted,  which  is 
to  the  public  interest  in  preventing  the  distruction  of  high- 
ways and  keeping  them  from,  in  time,  becoming  private 
roadways  for  commercial  uses. 

4.  A  definite  agreement  with  public  regulating  bodies  as' 


to  the  value  of  every  electric  railway  property,  whether 
determined  by  physical  valuation  or  by  conference,  and  a 
thorough  understanding  that  thereafter  rates  will  he  such 
as  to  bring  a  fair  return  thereon,  this  being  absolutely 
essential  to  the  re-establishment  of  credit. 

5.  That  electric  railways  shall  not  be  called  upon  to 
bear  extraordinary  burdens  in  connection  with  public  rela- 
tions in  the  way  of  non-profitable  investments  such  as  grade 
separations,  highly  expensive  paving,  replacing  wooden 
poles  with  metal  and  building  unwarranted  extensions  under 
public  direction. 

To  conclude,  the  relations  between  the  public  and  the 
electric  railways  are  local  and  must  be  so  treated  and 
established  on  such  a  permanent  basis  as  will  give  a  return 
on  the  investment  in  such  properties. 

John  J.  Stanley 

President  the  Cleveland  Railway  Company, 
Cleveland,  Ohio 

The  report  of  the  Federal  Electric  Railways  Commission 
will  help  the  industry  if- the  country  is  sufficiently  inter- 
ested to  heed  it.  It  is  too  late  to  save  those  companies  that 
are  bankrupt  or  in  the  receiver's  hands  through  public 
apathy.  It  will  not  help  the  industry  now  unless  the  public 
can  be  roused  from  its  apathy  on  matters  where  public 
utilities  are  affected.  Any  community  more  interested  in 
the  rate  of  fare  collected  on  its  street  railway  than  the 
development  of  the  railway  and  the  service  given  by  it  will 
be  slow  to  follow  the  recommendations  of  the  commission. 
Service-at-cost  is  not  a  panacea  for  all  street  railway  ills. 
It  can  be  effective  only  when  a  community  knows  what  it 
wants  in  street  railway  transportation  and  is  willing  to 
pay  for  it.  How  the  public  generally  is  to  be  brought  to  a 
full  realization  of  its  transportation  needs  and  costs  I  do 
not  know,  unless  the  complete  breaking  down  of  service 
throughout  the  country  carries  home  the  lesson. 

C.  L.  S.  Tingley 

Second  Vice-President  American  Railways, 
Philadelphia,  Pa. 

I  am  in  hearty  agreement  with  the  conclusions  and  rec- 
ommendations, with  the  exception  of  those  contained  in  Sec- 
tion 1,  paragraph  XVI,  which,  it  would  seem  to  me,  would 
force  the  companies  back  into  the  realm  of  municipal  pol- 
itics, from  which  state  regulation  is  intended  to  divorce 
them. 

With  respect  to  the  uses  to  which  the  report  can  be  put, 
it  would  seem  to  me  that  it  should  be  given  the  widest 
publicity  and  should  be  referred  to  and  made  the  basis  of 
all  public  discussions  of  the  question.  It  would  have  been 
desirable  if  they  had  placed  more  stress  upon  the  necessity 
for  the  means  of  restoring  credit. 

It  is  quite  apparent  that  the  so-called  universal  5-cent 
fare  has  in  the  past  in  many  instances  never  provided  a 
sufficient  income  to  meet  operating  expenses,  depreciation, 
taxes  and  security  to  the  investor  of  the  integrity  of  his 
investment  and  a  fair  rate  of  return  thereon,  for  unless 
there  be  a  reasonable  margin  over  and  above  the  fair  rate 
of  return,  which  not  only  need  not  but  as  a  matter  of  fact 
should  not  be  declared  in  dividends,  there  will  not  be  that 
margin  of  safety  which  is  necessary  to  insure  the  investor 
of  the  integrity  of  his  property  and  attract  new  capital 
thereto.  The  lack  of  this  margin  in  the  past  has  compelled 
the  electric  railway  to  secure  an  undue  proportion  of  the 
funds  necessary  for  capital  expenditure  through  the  medium 
of  bond  issues,  thus  giving  a  distorted  capital  structure 
and  inviting  disaster  in  times  of  stress. 
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E.  G.  Connette 

President  United  Gas  &  Electric  Engineering  Corporation, 
New  Yorlc,  N.   Y. 

The  report  of  the  Federal  Electric  Railways  Commission 
is  more  or  less  academic.  It  has  no  practical  value  except 
for  reference. 

The  recommendations  of  the  commission  are  not  new. 
A  service-at-cost  plan  might  be  acceptable  with  a  fair 
valuation  of  the  property  and  a  rate  of  return  allowed  on 
invested  capital,  and  for  new  capital,  that  would  be  attrac- 
tive to  investors. 

The  credit  of  street  railroads  is  gone  and  can  only  be 
restored  by  recognition  of  public  authorities  'that  capital  as 
well  as  labor  is  entitled  to  a  proper  wage.  Capital  cannot 
be  coerced.  It  must  be  induced.  Street  railroads  to  give 
proper  service  must  be  able  to  provide  for  maintenance, 
renewals  and  replacements  and  for  extensions  of  service. 
This  requires  capital. 

Efficiency  and  initiative  in  operation  and  service  should 
be  recognised  by  making  the  rate  of  return  flexible,  as  well 
as  to  take  care  of  fluctuating  interest  rates. 

Renewals  and  replacements  must  be  made  at  the  present 
day  costs,  and  provision  for  a  larger  reserve  on  this  account 
is  necessary  and  to  take  care  of  accumulated  wear  and  tear 
that  must  ultimately  be  replaced  at  the  present  high  prices. 

James  P.  Barnes 

President   Louisville   Railway, 
Louisville,    Ky. 

It  is  the  best  analysis  of  the_  country's  street  railway 
situation  ever  made,  I  believe.  A  glance  at  the  personnel 
of  the  commission  will  show  that  it  is  peculiarly  represen- 
tative of  the  country  in  the  wide  variety  of  selections  made 
for  its  membership.  I  think,  therefore,  that  it  is  note- 
worthy that  this  commission  agreed  so  exactly  on  the  very 
thing  which  has  been  our  program  here  in  Louisville  and 
is  set  forth  briefly  in  paragraph  14  of  the  report: 

"Unless  the  usefulness  of  the  electric  railways  is  to  be 
sacrificed,  public  control  must  be  flexible  enough  to  enable 
them  to  secure  sufiicient  revenues  to  pay  the  entire  cost 
of  the  service  rendered,  including  the  necessary  cost  of  both 
capital  and  labor." 

IV.  Kesley  Schoepf 

President  the  Cincinnati  Traction  Company, 
Cincinnati,   Ohio 

The  report  of  the  Federal  Electric  Railways  Commission 
will  be  most  beneficial  to  the  public,  the  companies  and 
employees,  by  having  street  railway  problems  and  their 
solution  presented  so  clearly  by  an  impartial  authority  rep- 
resenting all  interested  parties.  Recommendation  of  a  serv- 
ice-at-cost plan  is  .of  particular  interest  to  this  company 
and  Cincinnati  because  of  the  fact  that  this  plan  is  in  suc- 
cessful operation  here.  Consideration  given  to  restoration 
of  credit,  relief  from  special  assessment,  non-paying  ex- 
tensions, jitney  and  private  automobile  business  and  an 
understanding  and  co-operation  between  the  company,  the 
public  and  the  employees  is  especially  valuable. 

C.  D.  Emmons 

President   United   Railways   &   Electric    Company, 
Baltimore,  Md. 

The  committee  has  succeeded  in  stating  in  a  very  concise 
form-  its  summation  of  a  mass  of  testimony  which,  under 
the  very  nature  of  the  testimony  and  the  divergent  sources 
from  which  it  was  ascertained,  must  have  been  more  or  less 
confusing  and  contradictory  to  it.  On  the  whole,  I  feel  the 
report  should  be  very  helpful  to  street  railway  interests 
throughout  the  country  and  it  is  to  be  hoped  that  wide 
publicity  will  be  given  to  it. 

Of  particular  interest  to  the  writer  is  the  treatment  of 
the  question  of  taxation,  as  in  a  great  many  cities,  espe- 
cially in  Baltimore,  the  street  railway  company  is  to  a 
large  extent  the  collector  of  taxes  for  the  city  itself. 
Through  our  park  tax,  which  is  9  per  cent  of  our  gross  city 
revenues,  we  will  collect  for  the  Park  Board  of  the  city  of 


Baltimore  during  the  year  1920  more  than  $1,250,000;  this 
in  addition  to  all  other  forms  of  taxes  known  to  the 
industry,  including  assessments  for  sprinkling  and  street 
paving. 

The  suggestions  as  to  the  regulations  of  competitive  auto- 
mobile, motor  bus  and  jitney  service  and  their  being 
required  to  pay  a  tax  comparable  to  the  taxes  paid  by  the 
street  railway  company  are  extremely  timely  and  pertinent. 
Almost  every  one  of  the  twenty-two  conclusions  and  rec- 
ommendations is  interesting  and  will,  no  doubt,  bring  before 
the  public  at  large  some  of  the  many  interesting  intricate 
problems  that  confront  the  industry. 


J.  H.  Hanna 

Vice-president  the  Capitol  Traction  Company, 
Washington,  D.   C. 

The  report  of  the  Federal  Electric  Railways  Commission 
puts  before  the  public  fairly  and  definitely,  and  with  oflicial 
authority,  the  very  facts  concerning  the  industry  which  the 
companies,  individually  and  through  the  American  Electric 
Railway  Association,  have  been  endeavoring  for  many  years 
to  make  known. 

The  fact  that  this  report  makes  definite  statements  on 
conditions  and  recommendations  for  their  improvement  and 
is  made  unanimously  by  men  chosen  from  every  interest  rep- 
resented should  assure  it  the  serious  consideration  of  regu- 
latory bodies  and  do  very  much  to  bring  about  the  co- 
operation of  the  public  in  electric  railway  matters,  which, 
as  the  report  itself  states,  is  the  most  essential  thing  to  be 
accomplished  in  remedying  the  situation. 


A  Model  Traffic  Law  ' 

SESSIONS  of  the  annual  meeting  of  the  National 
Traffic  Officers'  Association,  held  at  San  Francisco, 
Aug.  23-27,  were  devoted  largely  to  separate  meetings 
of  ten  committees,  each  of  which  was  instructed  to  pre- 
pare recommendations  on  how  matters  in  its  field  should 
be  covered  in  a  model  traffic  law.  An  electric  railway 
representative  served  on  each  committee.  W.  H.  Malt- 
bie,  general  counsel  of  the  United  Railways  &  Electric 
Company  of  Baltimore,' Md.,  presented  a  proposed  traf- 
fic ordinance  which  had  been  drafted  by  the  committee 
on  code  of  traffic  principles  of  the  American  Electric 
Railway  Traffic  &  Transportation  Association.  A  full 
report  of  the  meeting  and  a  digest  of  the  A.  E.  R.  T.  & 
T.  A.  ordinance  will  be  presented  in  an  early  issue. 


•€«al'R^iorts  to  Cease 

THE  Federal  Trade  Commission  in  a  late  bulletin 
on  the  bituminous  coal  situation  threatens  to  sus- 
pend publication  in  the  future  as  only  about  one-fourth 
of  the  operators  are  reporting  operating  figures  to  the 
commission.  The  reports  would  be  useless  or  at  least 
untrustworthy  and  misleading,  if  based  on  too  small  a 
number  of  operators  reporting  and  there  is  no  way  to 
force  reports  to  be  made. 

The  figures  from  the  680  operators  voluntarily  re- 
porting show  an  f.o.b.  average  mine  cost  per  2,000  lb. 
of  |2.77  and  an  average  sale  price  of  $3.31  per  ton.  Of 
the  cost  $2.07  represents  labor  cost,  31  cents  supplies 
and  39  cents  overhead.  The  margin  of  54  cents  is  not 
all  profit,  as  other  deductions  or  additions  must  be  made. 
The  margin  for  the  first  three  months  of  1920  was  38 
cents,  as  compared  to  54  cents  for  May. 

If  the  operators  in  the  West  Virginia  field  report  cor- 
rectly coal  should  have  been  available  f.o.b.  cars  at 
Hampton  Roads  at  about  $5.40  per  net  ton.  The  oper- 
ators reporting  mined  about  20  per  cent  of  the  bitu- 
minous coal  produced  in  May. 
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Track  Evolution  in  Edmonton 

A  Description  of  Several  Years'  Experience  with  Various  Types  of  Track  Construction 
in  Edmonton,  Alta.,  Canada,  Reviewing  Factors  Determining  the 
Design  of  Paving  Base,  Track  Drainage  and  Paving 


EDMONTON,  ALTA.,  is  a  young,  vigorous  Canadian 
frontier  city  in  which  electric  traction  history  is 
short  but  instructive.  As  in  many  Canadian  cities, 
the  electric  railway  system  is  municipally  owned  and 
operated.  The  story  of  track  development  in  this  city 
is  told  in  an  article  printed  in  the  Canadian  Engineer, 
April  22,  1920,  and  written  by  C.  C.  Sutherland,  assist- 
ant roadways  engineer  of  the  city  engineer's  depart- 
ment of  Edmonton.  Mr.  Sutherland's  article  is  entitled 
"Street  Railway  Permanent  Track  Construction." 

The  article  gives  a  review  of  matters  of  interest  in 
connection  with  track  drainage,  paving  base,  paving, 
track  construction  and  maintenance,  covering  several 
years'  experience  in  the  city  of  Edmonton  with  these 
important  items.  The  following  abstract  of  Mr.  Suther- 
land's article  should  be  of  interest.  After  a  resume  of 
the  history  of  track  design  in  general,  the  writer  says 
that  while  there  are  many  methods  of  transmitting  the 
loading  of  the  rail  to  the  subgrade  below,  they  may  be 
divided,  generally  speaking,  into  (1)  girder  type,  (2) 
slab  construction,  (3)  ballast  base  construction  and  (4) 
monolithic  concrete  construction. 

The  girder  type  of  trackwork  carries  its  load  on  a 
continuous  concrete  girder  underneath  the  rail,  with  a 
cross  girder  under  each  tie.  The  pavement  base  is 
poured  at  the  same  time  as  the  girders,  but  where  the 
rails  are  7  in.  or  less  it  cannot  be  expected  that  this  thin 
slab  will  carry  a  part  of  the  loading.  Steel  ties  are 
invariably  used  with  the  girder  construction  and  are 
placed  from  6  to  10  ft.  apart.  They  serve  only  as  tie 
rods  in  holding  the  rails  to  gage,  taking  very  little  part 
in  supporting  the  load. 


The  slab  construction  carries  its  load  on  a  6-in.  or 
8-in.  concrete  base,  extending  the  entire  width  of  the 
track,  which  may  be  brought  to  grade  by  using  a  light 
sand  cushion  or  by  shimming  up  the  ties  with  wooden 
wedges  and  pouring  a  weak  concrete  filler  or  placing  a 
4-in.  or  5-in.  layer  of  rock  ballast  around  and  under 
the  ties. 

In  the  case  of  ballast  base  construction  the  load  is 
carried  on  a  6-in.  to  10-in.  gravel  or  crushed  rock  base 
which  extends  well  out  at  each  end  of  the  ties.  Some 
railway  companies  lay  a  ballast  base,  but  bring  the 
concrete  which  supports  the  pavement  down  under  the 
base  of  the  rail,  thus  making  a  combination  girder  and 
ballast  construction. 

The  monolithic  concrete  construction,  as  the  name 
implies,  is  poured  in  one  operation.  It  carries  its  load, 
however,  in  much  the  same  way  as  the  slab  construction, 
the  concrete  under  the  slabs  varying  from  6  in.  to  8  in. 
in  depth. 

Various  Types  of  Pavement  Laid 

In  Alberta,  where  local  clay  does  not  make  a  paving 
brick  and  where  there  is  no  granite  to  be  obtained,  the 
choice  of  a  pavement  is  restricted  to  materials  that  may 
be  shipped  at  a  reasonable  cost,  or  to  local  materials.  The 
selection  is  limited  to  wood  block,  bituminous  pavement, 
concrete  or  some  combination  of  two  or  more  of  these 
materials.  A  description  of  each  class  of  pavement  will 
be  included  in  the  following  resume  of  the  different 
types  of  trackwork  laid  in.  Edmonton. 

The  first  permanent  street  railway  track  in  Edmonton 
was  laid  on  Jasper  Avenue,  between  101st  Street  and 
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VARIOUS  DESIGNS  OF  TRACK  CONSTRUCTION  IN  EDMONTON.  ALTA..  CANADA 


Fig.  1.  Design  for  1910  construction. 
Fig.  2.  Design  for  1912  construction. 
Fig.  3.   Design  for  1916  construction. 


Fig.  4.  Another  design  prepared  In  1918  for  future  construction. 
Fig.  5.   Design  for  1907  construction. 
Fig.  6.  Replaced  1907  design  In  1910. 
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109th  Street  in  1907.  Fig.  5  is  a  cross-section  through 
this  construction.  The  section  is  a  girder  type,  having 
a  13-in.  bearing  at  the  bottom  of  the  girder,  with  a  depth 
of  9  in.  under  the  base  of  the  rail.  The  rails  are  held 
together  every  10  ft.  with  40-lb.  inverted  steel  ties, 
fastened  to  the  rail  flange  with  bolts  and  clips.  Each 
cross-tie  is  supported  by  a  cross-girder  6  in.  deep. 
Sixty-foot  7-in.  80-lb.  Lorain-section  rails  were  used, 
and  heavy  Atlas  joints,  which  were  bolted  to  the  web 
with  sides  well  up  under  the  head  and  with  the  lower 
part  of  the  joint  carried  under  the  flange  where  it  acts 
as  a  girder  in  supporting  the  rail  ends. 

Concrete  was  poured  to  within  4  in.  of  the  top  of  the 
rail  and  allowed  to  set.  A  wood-block  pavement  was 
laid  down  between  the  gage  lines  and  in  the  devil  strip, 
the  blocks  next  to  the  rails  on  the  outside  being  kept 
vertical  by  the  use  of  a  treated  wooden  filler  strip  laid 
against  the  web,  while  the  blocks  laid  on  the  gage  side 
of  the  rail  were  notched  to  allow  for  the  wheel  flange 
clearance. 

After  two  years  of  comparatively  light  traffic  it 
became  apparent  that  the  wood  blocks  between  the  gage 
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FIG.   7.      DESIGN  OF  TRACK  BOX  PREVIOUS  TO   1915 

lines  would  not  stay  down.  The  flanges  of  the  wheels 
first  split  the  blocks,  and  as  dirt  and  water  were  forced 
into  the  cut  the  blocks  arched  up  until  they  caught  on 
the  fenders  of  the  car. 

During  1910  all  wood  blocks  were  removed  from 
between  the  gage  lines  and  replaced  by  a  reinforced  con- 
crete rail  stretcher,  with  a  2-in.  bituminous  surface 
between  the  stretchers.  Fig.  6  shows  a  detail  of  this  recon- 
struction. 

The  surface  of  the  existing  concrete  was  fully 
cleaned  off  with  steel  brooms  and  a  rich  concrete  rail 
block,  6  in.  wide  and  4  in.  deep,  was  laid  at  the  gage  side 
of  each  rail.  Before  the  initial  set  had  taken  place 
the  intervening  space  was  poured  with  concrete  mixed 
in  the  proportion  of  one  part  cement,  two  parts  sand 
and  five  parts  washed  gravel  or  crushed  rock.  Strips 
of  expanded  metal  were  placed  in  the  rail  block,  with 
one  end  embedded  in  the  pavement  base.  After  suffi- 
cient time  had  elapsed  for  the  concrete  to  set  the  2-in. 
bituminous  surface  was  laid. 

When  the  track  on  Jasper  Avenue  had  been  subjected 
to  heavy  traffic  for  four  years  it  had  become  evident  that 
the  girder  would  not  hold.  The  joints  settled  first, 
followed  by  other  portions,  and  in  1915  it  was  found 
necessary  to  replace  several  hifndred  feet  of  the  worst 


parts  by  a  later  design.  In  1916  most  of  the  pavement 
was  removed  and  the  joints  blocked  up. 

From  the  fact  that  this  kind  of  construction  carried  a 
fairly  heavy  traffic  for  four  or  five  years  on  a  par- 
tially saturated  subgrade  it  would  seem  reasonable  to 
expect  that  for  moderate  traffic  on  a  well-drained  subsoil, 
such  as  gravel  or  coarse  sand,  this  type  would  give 
satisfaction.  In  connection  with  the  two  rows  of  wood 
blocks,  which  insulated  the  bituminous  pavement  from 
the  rail,  it  was  a  noticeable  feature  that  the  block  next 
to  the  soil  followed  the  rail  down  2  in.  or  3  in.  as  the 
girder  sank,  while  the  other  block  remained  intact  with 
the  surface,  the  two  blocks  sliding  on  each  other. 

The  next  type  to  be  constructed  was  on  Namayo 
Avenue.  The  loading  was  carried  on  two  concrete 
girders  and  the  rails  were  held  together  by  tamarac  ties 
spaced  at  2-ft.  centers  (see  Fig.  1).  The  rails  used  were 
5-in.  80-lb.  A.  S.  C.  E.  sections,  held  together  by  con- 
tinuous joints.  After  the  trenches  had  been  excavated 
the  skeleton  track  was  blocked  up  and  the  base  poured. 
In  this  case  the  track  pavement  was  a  two-course  con- 
crete slab,  and  it  was  possible  to  pour  the  track  base 
and  paving  base  in  one  operation.  The  top  surface  was 
added  before  the  base  had  taken  its  initial  set. 

The  track  was  constructed  in  1910,  but  did  not  carry 
traffic  until  two  years  later.  After  eight  years  of 
service  the  track  is  in  good  alignment  and  grade,  but 
has  a  tendency  toward  raveling  on  the  inside  and  out- 
side of  the  rail,  and  in  one  or  two  places  the  slab 
between  the  gage  lines  has  raised.  It  is  thought  that 
a  great  deal  of  the  success  of  this  type  of  construction 
lies  in  the  fact  that  as  operation  did  not  commence  until 
two  years  after  construction  the  concrete  had  every 
opportunity  to  develop  considerable  strength. 

New  Design  of  Construction  Prepared  in  1912 

In  1912  an  extensive  program  of  street  railway  track 
construction  was  planned  and  a  new  design  was  pre- 
pared, as  shown  in  Fig.  2.  The  construction  is  some- 
what similar  to  the  Jasper  Avenue  type,  but,  in  order 
to  decrease  the  unit  pressure  on  the  subsoil,  cross-ties 
and  cross-girders  were  placed  at  5-ft.  instead  of  10-ft. 
centers.  It  was  planned  to  use  60-lb.  steel  rails  alternately 
with  wooden  ties,  but  as  the  steel  rails  were  not  obtainable 
wooden  ties  were  used  throughout  the  construction.  The 
specifications  called  for  two  bids,  one  for  the  completed 
10  and  12-ft.  center  tracks  with  a  pavement  wearing 
surface  of  1 :2  mortar,  and  a  second  bid  for  the  com- 
pleted tracks  ready  to  receive  a  2-in.  bituminous  sur- 
facing between  the  gage  lines,  in  the  devil  strip  and  on 
the  outside  of  the  rails.  In  this  latter  construction 
reinforced  concrete  rail  blocks  were  to  be  constructed 
to  form  the  flange  clearance  and  act  as  a  shoulder  for 
the  bituminous  surface.  On  certain  streets  work  was 
started  late  in  the  fall,  with  the  result  that  the  concrete 
rail  blocks  were  caught  by  the  frost  and  had  to  be 
removed.  They  were  replaced  by  a  concrete  slab  4  in. 
thick.  Before  this  work  had  been  down  five  years  the 
surface  was  badly  cracked  and  broken  up  at  a  numbar 
of  places,  especially  at  the  joints.  A  slight  settlement  in 
the  girders  was  followed  by  a  breaking  up  of  the  con- 
crete pavement. 

In  1913  a  radical  change  was  made  in  the  track 
design.  It  was  thought  that  the  track  construction  did 
not  give  sufficient  bearing  surface  and,  working  toward 
that  end,  the  old  style  of  girder  construction  was  aban- 
doned and  a  6-in.  slab  built  completely  across  the  track 
area.     In  case  of  a  cut  a  burm  2  ft.  10  in.  wide  was 
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usually  left  between  the  base  slab  in  the  12-ft.  center 
construction,  but  in  fills  the  difficulty  of  forming  this 
burm  offset  the  saving  of  concrete.  After  this  base 
had  set  the  tracks  were  assembled  and  bonded.  Fig.  3 
shows  the  general  cross-section  of  the  1913  construction, 
with  the  difference  that  a  1-in.  sand  cushion  was 
placed  under  each  tie  instead  of  the  mortar,  as  shown; 
the  wood  blocks  were  not  laid  on  the  outside  of  the  rails, 
and  the  slab  between  the  gage  lines  was  reinforced. 

Some  of  this  construction  showed  signs  of  failure 
after  four  years'  usage,  and  the  most  noticeable  failure 
occurred  on  Alberta  Avenue,  where  there  had  been  con- 
structed a  double  line  of  car  tracks,  built  at  different 
times.  On  the  south  track  the  joints  were  made  of 
ordinary  fouj;-hole  splice  bars  and  with  little  or  no 
attention  paid  to  the  spacing  of  the  ties  at  the  joints. 
On  the  north  track  the  joints  were  made  with  four-hole 
continuous  joints.  Both  tracks  were  subjected  to  the 
same  traffic,  yet  the  south  track  gave  way  at  the  joints, 
while  the  north  ti'ack  remained  in  good  condition. 

On  other  streets  the  results  were  more  satisfactory 
excepting  that  in  some  places  the  bituminous  surfacing 
at  the  outside  of  the  rail  broke  away,  and  in  a  number  of 
places  the  concrete  slab  between  the  gage  lines  raised, 
due  to  dirt  and  water  finding  their  way  under  the  slab, 
through  a  crack  just  inside  the  gage  lines,  where  the 
slab  sheared. 

The  cause  of  failure  of  the  slab  was  thought  to  have 
been  partly  due  to  the  giving  of  the  sand  cushion  under 
the  tie.  It  would  seem  better  practice  to  construct  a 
good  sound  support  for  the  ties  and  depend  on  wooden 
ties  for  resilience. 

Construction  Accepted  as  Standard  in  1915 

With  the  experience '  now  obtained,  the  track  design 
as  shown  in  Fig.  3  was  accepted  as  the  standard  con- 
struction for  1915  and  1916,  when  2.8  miles  were  con- 
structed. The  6-in.  concrete  base  of  the  1913  construc- 
tion was  retained,  but  the  sand  cushion  was  replaced 
by  1-in.  of  rammed  mortar  under  the  ties,  which  were 
shimmed  up  with  wooden  shims  placed  near  the  end  of 
the  ties. 

Before  the  filler  had  time  to  set  the  concrete 
slab  between  the  gage  lines  was  poured,  precaution  being 
taken  to  paint  the  rail  with  an  asphaltic  compound  to 
prevent  the  bonding  of  the  concrete  to  the  rail.  On  the 
outside  of  the  rail  were  placed  two  rows  of  treated  wood 
blocks  with  a  treated  wood  filler  strip  to  fill  the  web. 
In  forming  a  base  for  the  two  blocks  the  rough  filler  was 
leveled  with  a  mortar  and  painted  with  an  asphaltic 
paint. 

In  this  type  of  construction  the  ties  are  supported  on 
a  rigid  bearing,  but  the  wood  blocks  and  mastic  joints 
leave  the  rail  free  to  move  up  and  down  to  give  a 
certain  resilience  to  the  track,  but  without  affecting  the 
adjoining  pavement. 

To  review  the  condition  of  the  various  types  of 
trackwork  under  operation:  The  girder  type  has  not 
held  up  under  Edmonton  conditions,  especially  at  the 
joints  and  at  streets  intersections.  In  the  later  design, 
where  the  bituminous  surfaces  were  laid  against  the 
rail,  it  usually  raveled,  but  this  has  been  overcome  by 
the  wooden  tail  blocks.  The  biggest  trouble  has  been 
caused  by  the  flange  of  the  wheel  cracking  the  concrete 
slab  just  inside  the  gage  line.  These  cracks  soon  became 
large  and  water  found  its  way  down  under  the  slab, 
with  the  result  that  hundreds  of  feet  of  this  slab  had 
to  be  removed. 


The  results  from  operation  on  the  various  types  of 
track  construction  described  have  certainly  demon- 
strated the  fact  that  it  is  almost  impossible  to  construct 
a  permanent  pavement  around  the  T-section  of  rail. 

Details  of  Excavation,  Concreting  and  Drainage 

In  preparing  the  subgrade  for  a  street  railway  track, 
ready  to  receive  the  concrete  base,  it  may  be  possible 
under  some  conditions  to  take  out  most  of  the  rough 
grade  with  drag  scrapers,  but  under  most  conditions 
this  dirt  must  be  hauled  off  the  streets  to  some  suitable 
dumping  place  in  dump  wagons.  After  the  rough  grade 
is  taken  out  the  subgrade  is  trimmed,  leaving  the  loose 
dirt  from  I  in.  to  H  in.  above  the  final  grade,  to  allow 
for  setting  under  the  roller.  All  soft  spots  should  be 
made  firm  with  new  material.  This  work  may  be  paid 
for  on  a  cubic  yard  basis,  which  will  include  "rough 
grade"  and  "fine  grade"  rolling  and  carting  of  all 
surplus  materials. 

In  preparing  to  lay  concrete,  consideration  should  be 
given  to  the  selection  of  material,  methods  of  mixing, 
methods  of  placing  and  the  care  or  "curing"  of  the 
green  concrete. 

The  coarse  aggregate  may  be  obtained  from  well- 
graded  gravel  or  a  hard,  tough  material  suitable  for 
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FIG.   8.      DESIGN  OF  TRACK  BOX  IN  1915 

crushing  and  graded  to  pass  a  2-in.  ring.  The  fine 
aggregate  may  be  any  well-graded  clean  sand  or  crusher 
screening  from  a  durable  material.  Experience  at  Edmon- 
ton has  shown  that  "pit  run"  gravel — that  is,  a  mixture  of 
coarse  and  fine  aggregate  coming  direct  from  the  pit — 
has  too  great  a  variation  between  the  percentage  of  fine 
and  coarse  aggregate  to  make  good  concrete,  and  the 
specifications  require  that  "only  segregated  materials 
shall  be  used."  The  cement  used  should  conform  to  the 
standard  of  the  Engineering  Institute  of  Canada,  but 
may  be  released  on  passing  the  seven-day  test. 

The  concrete  should  be  mixed  in  some  form  of  "batch" 
mixer  where  the  materials  are  measured  separately  for 
each  batch.  It  is  not  necessary  actually  to  measure  all 
the  materials  in  a  measure,  but  good  results  may  be 
obtained  by  using  small  wheelbarrows.  It  is  usually  a 
good  plan,  however,  to  have  a  bottomless  measure  on 
hand  to  place  over  the  wheelbarrow  as  an  occasional 
guide  to  the  laborer.  Under  no  consideration  should 
material  be  shoveled  directly  into  the  hopper.  The 
mixing  should  continue  long  enough  and  with  sufficient 
water  to  insure  that  all  the  particles  have  been  coated 
with  a  cement  film.  Excess  water  should  be  avoided  so 
that  the  concrete  will  leave  the  mixer  in  as  stiff  a  con- 
dition as  it  can  be  conveniently  handled. 
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In  placing  concrete  on  the  subgrade  some  engineers 
recommend  the  use  of  "open  chutes"  or  the  "boom  an"d 
bucket"  method,  but  experience  on  street  railway  work 
in  Edmonton  has  shown  that  good  concrete  can  be  laid 
with  dump  carts,  provided  the  concrete  is  raked  or 
shoveled  into  place  after  it  has  been  dumped.  In  placing 
the  filler  concrete  between  the  tracks  in  the  1916  stand- 
ard construction  a  special  gangway  was  built  which 
enabled  the  carts  to  be  backed  out  over  the  first  track  to 
fill  in  both  tracks  in  one  operation. 

In  hot  weather  the  surface  of  the  green  concrete 
should  be  kept  moist  by  sprinkling  with  a  hose,  and 
after  a  day  or  so  covering  with  earth.  The  covering 
should  be  kept  moist  for  at  least  two  weeks.  To  get 
good  concrete  it  must  be  protected  from  the  drying  out 
effect  of  the  sun  and  wind,  and  more  especially  will  this 
be  true  in  countries  of  high  altitude  where  the  rate  of 
evaporation  is  high. 

Track  drains,  which  are  provided  to  catch  the  rain 
and  melting  snow  that  runs  along  the  track  allowance 
and  carry  it  into  the  sewer  system,  should  be  placed  at 
least  every  800  ft.  on  a  long  grade  and  at  the  intersec- 
tion of  descending  grades. 

Fig.  7  shows  the  older  type  of  track  box  built  in 
Edmonton  previous  to  1915,  in  which  the  grill  casting 
was  made  in  two  pieces,  with  the  grills  at  right  angles 
to  the  traffic.  The  water  drops  into  a  concrete  box  with 
an  outlet  pipe  to  the  silt  well,  which  is  connected  to  the 
sewer. 

The  silt  wells  may  be  built  of  concrete  blocks,  brick  or 
vitrified  cull  tile  pipe.  It  has  been  found  that  excellent 
results  may  be  obtained  by  using  three  pieces  of  22-in. 
or  24-in.  vitrified  pipe  standing  on  end  in  a  concrete 
base.  The  casting  of  the  top  is  usually  a  standard  man- 
hole frame  and  cover  made  to  fit  on  the  tile  by  corbeling 
up  with  brick. 

This  type  of  track  box  has  given  satisfaction  with 
the  exception  of  the  grill,  of  which  a  large  number  of 
the  old  type  were  found  with  one  or  more  bars  broken 
off  by  the  trafl!ic.  In  making  a  new  design  it  was 
decided  to  lay  the  grill  lengthwise  along  the  rail,  thus 
greatly  increasing  the  inlet  capacity.  Fig.  8  shows  a 
section  of  the  new  type  in  use  since  1915. 

Practice  for  Pavement  Maintenance 

The  question  of  who  should  maintain  the  pavement 
on  the  street  railway  allowance  has  received  a  great 
deal  of  attention,  and  usually  it  is  required  that  the 
street  railway  company  should  keep  the  pavement  on 
the  railway  allowance  in  good  repair.  In  the  city  of 
Strathcona,  prior  to  its  amalgamation  with  the  city  of 
Edmonton,  the  street  railway  department  paved  and 
maintained  a  strip  8  ft.  wide  over  a  single  track,  the 
remainder  of  the  cost  being  assessed  on  the  abutting 
property.  In  Edmonton  abutting  property  is  assessed 
for  the  pavement  on  the  street  railway  allowance. 
The  railway  department  usually  constructs  the  com- 
pleted permanent  track  and  is  reimbursed  for  the  pave- 
ment at  the  same  rate  per  square  yard  as  the  contract 
price  of  the  adjoining  pavement.  The  most  common 
practice  is  to  require  the  street  railway  company  to  con- 
struct and  maintain  a  pavement  equal  to  that  on  tHe 
adjoining  roadway,  the  limits  of  the  street  railway  allow- 
ance being  defined  by  the  area  covered  by  the  overhang 
of  the  cars  or  by  some  given  distance  such  as  18  in.  or 
24  in.,  outside  the  outer  rail. 

During  1913,  when  a  large  program  of  permanent 
track  construction  was   carried  out,  several  miles   of 


track  were  constructed  on  streets  where  the  adjacent 
roadways  were  not  paved.  Traffic  kept  to  the  paved 
strip,  with  the  result  that  from  the  mud  and  con- 
centrated traffic  the  bituminous  surface  in  the  devil 
strip  soon  developed  holes  and  ruts.  In  this  case  the 
city  commissioners  decided  that  the  street  railway 
department  should  pay  one-third  of  the  cost  of  mainte- 
nance and  the  street  department  the  other  two-thirds. 

Pavement  replacements  or  repairs  may  usually  be 
carried  out  without  interruption  to  traffic,  but  where  the 
track  base  gives  way  considerable  difficulty  may  be 
experienced  in  making  repairs.  The  method  that  has 
been  adopted  in  Edmonton  is  as  follows: 

Where  a  track  has  settled  the  pavement  is  first 
removed  and  piled  in  a  convenient  place  and  the  rails  and 
ties  are  cut  free  from  the  concrete  base  and  jacked  up 
on  runners  made  of  6-in.  x  6-in.  timber  of  various 
lengths.  The  subgrade,  having  been  cleared  of  the  old 
base,  is  then  refilled  and  tamped  with  a  suitable  material 
and  the  new  concrete  base  is  poured.  When  this  has 
set  sufficiently  the  track  is  shimmed  up  into  the  base 
and  runners  removed  and  concrete  filled  up  to  the  pave- 
ment line. 

Edmonton  has  taken  up  a  large  area  of  bituminous 
pavement  in  recent  years,  and  it  has  been  found  that  by 
heating  this  on  a  plate  of  sheet  iron  and  mixing  while 
hot  the  retempered  material  gives  satisfaction  as  a  new 
surface.  

Supporting  Cradles  Reduce  Damage 
to  Armatures 

THE  officials  of  the  Pittsburgh  Railways  believe  it 
worth  while  to  keep  armatures  in  their  repair 
shop  off  the  floor,  as  any  rolling  is  liable  to  damage 
the  coils  and  there  is  danger  of  small  particles  of 
metal  being  picked  up,  which  would  result  in  a  short 
circuit.  They  have  made  cradles  of  rough  2-in.  lum- 
ber of  the  type  shown  in  the  accompanying  illustra- 


cradlbs  for  keeping  armatures  off  the  floor 

tion.  Armatures  are  placed  on  these  whenever  they 
are  not  actually  in  machines  or  being  worked  on  and 
before  they  are  ready  to  be  put  in  storage  racks.  The 
type  of  construction  used  permits  of  lifting  the  arma- 
ture, together  with  its  cradle,  by  a  crane  or  hoist  by 
passing  the  chain  or  rope  used  as  a  sling  underneath 
the  cradle  and  around  the  ends  of  the  armature  shaft. 
The  resulting  reduction  of  damaged  armatures  is  said 
to  have  been  considerable  since  this  method  has  been 
put  into  practice. 
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"Omnibus  Automobiles" 
in  Rio  de  Janeiro 

storage  Battery  Bus  Used  by  the  Local  Tramway, 

Light  &  Power  Company  on  Chief  Business 

and  Pleasure  Avenue  of  City 

By  V.  L.  Havens 

Editor  Ingcnieria  Internacional 

TO  THOSE  whose  experience  has  been  Jimited  to 
the  cities  where  omnibus  service  has  been  intro- 
duced only  because  of  the  congestion  of  the  tram- 
ways it  is  a  surprise  to  see  the  excellent  public 
automobiles  along  the  main  avenue  of  Rio  de  Janeiro, 
but  there  is,  as  always,  a  reason  for  handling  the 
traffic  in  a  certain  manner. 

The  tramway  system  of  the  capital  of  Brazil  is 
excellent  and  the  cost 
of  passage,  based  on 
the  zone  system,  is 
very  reasonable. 
There  is  some  satis- 
factory method  of 
reaching  every  corner 
of  the  city  by  means 
of  the  coaches  of  the 
company,  locally  re- 
ferred to  as  bondes, 
with  the  exception  of 
the  Avenida  Rio 
Branco,  the  main 
artery  of  pleasure  and 
commerce. 

This  avenue  may 
well  be  compared  with 
Fifth  Avenue  of  New 
York,  San  Francisco 
of  Mexico  City,  Prado 
or  San  Martin  in 
Habana  or  Buenos 
Aires,  but  is  much 
wider  than  any  of  the 

streets  mentioned,  and  in  addition  to  the  pleasure 
seekers  who  throng  the  thoroughfare  at  certain  hours 
of  the  day  one  also  finds  here  the  principal  banks,  news- 
papers, hotels,  cafes  and  theaters,  as  well  as  some  of  the 
offices  of  the  government. 

The  need  of  an  adequate  transportation  system  is 
obvious  to  any  one,  but  the  laying  of  street  railway 
lines  in  this  street  has  never  been  permitted  because  of 
the  inflexibility  of  traffic  along  such  lines,  and  also 
because  of  the  opinion  held  by  some  people  that  the 
aesthetic  qualities  of  the  avenue  might  be  damaged  by 
such  a  procedure.  The  real  and  serious  criticism 
directed  toward  the  laying  of  tracks  has  of  course  been 
the  motif  for  the  introduction  of  the  omnibus,  and  the 
possibility  of  a  trackless  trolley  has  received  less  con- 
sideration than  it  merits  because  of  the  natural  tendency 
in  one's  mind  to  think  of  the  track  and  the  trolley 
simultaneously,  although  many  European  cities  have 
found  it  possible  so  to  construct  the  trackless  trolley 
system  as  to  make  the  overhead  center  pole  type  an 
adornment  rather  than  a  defect.  There  are  many  people 
in  the  city  who  feel  that  the  time  must  come  when  a 
more  rapid  means  of  transit  along  the  avenue  will  be 
necessary,  but  since  the  authorities  prefer  the  omnibus 
system,  for  the  present,  the  Rio  de  Janeiro  Tramway, 
Light  &  Power  Company,  Ltd.,  has  adapted  its  methods 
to  that  plan  and  offers  a  service,  from  7  in  the  morning 


tramway  company  bus  on  avknida  rid  branco,  before 
famous  monroe  palace,  rio  de  janeiro 


until  7  in  the  evening,  which  compares  very  favorably 
with  that  of  any  other  part  of  world,  having  carried 
more  than  1,250,000  passengers  in  1919  without  a  serious 
accident.  Of  course  there  is  competition  from  time  to 
time,  as  many  persons  find  an  apparent  opportunity  to 
operate  motor  buses  in  competition  with  established 
systems,  but  the  competition  is  not  serious  and  the  cars 
are  small  in  comparison.  The  tendency  of  competition 
of  the  smaller  lines  is  to  assist  in  handling  the  peak 
loads,  or  the  maximum  which  occurs  at  certain  hours  of 
the  day,  and  in  this  sense  they  are  beneficial  to  the  city 
and  work  no  serious  harm  to  the  principal  system, 
although  there  is  of  course  a  marked  advantage  in  any 
city  to  have  the  transportation  facilities  work  in  as 
close  harmony  as  circumstances  will  permit.  The 
smaller  competing  jitney  bu.ses  mentioned  only  carry 
about  ten  passengers,  are  very  light  in  construction  and 

use  gasoline  for 
motive  power.  The 
regular  omnibuses 
seat  thirty-two  pas- 
sengers. 

The  route  of  travel 
of  the  auto  omnibus 
line  of  the  Rio  de 
Janeiro  Tramway, 
Light  &  Power  Com- 
pany is  2,100  meteia 
(1.3  miles),  from 
Praga  Maua  to  Pas- 
seio  Publico.  The  re- 
turn distance  traveled 
is  the  same  and  along 
the  same  route.  There 
are  seven  coaches,  each 
with  a  dead  weight 
of  about  15,000  lb., 
employed,  having  J.  G. 
Brill  Company  bodies, 
with  Edison  or  Oxide 
batteries  and  four- 
wheel  drive,  on  chas- 
sis of  the  Commercial  Truck  Company  of  America.  The 
maximum  in  service  at  one  time  is  four,  although  all 
seven  may  be  in  service  some  time  during  the  day. 
The  power  consumed  per  bus-mile  is  approximately 
2.328  kw.-hr.  alternating  current  or  1.701  kw.-hr.  direct 
current.  The  corresponding  amounts  per  bus-kilometer 
would  be  approximately  1.46  kw.-hr.  a.c.  and  1.06  kw.-hr. 
d.c.  The  amount  varies  somewhat  from  month  to  month. 
The  amount  of  power  consumed  is  infinitesimal  when 
compared  with  the  total  output  of  the  generating  plant, 
amounting  to  about  0.15  per  cent.  When  charging  the 
direct  current  is  supplied  from  a  110/150-volt  760-amp. 
generator,  this  being  driven  by  a  150-hp.  motor.  The 
charging  rates  are  controlled  by  resistances,  and  the 
omnibuses  may  be  brought  in  to  have  their  batteries 
charged  during  the  night. 

The  normal  rate  of  fare  on  the  tramway  company  om- 
nibus is  about  5  cents  (United  States  currency  equiva- 
lent) and  on  the  private  competing  buses  also  about  5 
cents ;  on  the  tramway  itself  the  normal  rate  of  fare  is 
about  5  cents  for  the  first  zone  and  about  7i  cents  for 
the  second  zone.  These  fares  are  relatively  very  low  in 
a  city  where  the  first  charge  for  one  or  two  automobile 
passengers  is  50  cents  for  the  first  kilometer  and  then 
5  cents  per  100  meters  after  that. 

The  fact  that  public  carriages  are  practically  unknown 
in  the  city  is  in  itself  a  fair  indication  of  the  excellent 
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service  rendered  by  the  tramways,  omnibuses  and  taxi- 
cabs,  each  type  of  conveyance  encountering  very  little 
competition  from  the  other  types.  The  accompanying 
illustration  shows  one  of  the  omnibuses  of  the  tramway 
company  near  the  famous  Monroe  Palace  at  the  foot  of 
Avenida  Rio  Branco.  It  is  notable  that  the  so-called 
"imperial"  or  second  floor  so  well  known  in  London, 
Paris  and  New  York  is  lacking  here  because  of  the 
comparatively  short  haul  and  the  time  lost  in  climbing 
up  and  down.  Persons  carrying  bundles  cannot  ride  in 
these  omnibuses,  and  it  is  not  permitted  that  any  person 
ride  in  a  first-class  omnibus  or  tramway  coach  in  Rio 
de  Janeiro  unless  he  is  properly  clad,  with  a  collar, 
necktie,  shoes  and  other  habiliments  generally  worn  by 
self-respecting  people. 


New  Heavy  Energy  Air-Break  Switch 


A 


NEW  air-break  switch 
is  now  being  placed  on 
the  market  by  the  High- 
Voltage  Equipment  Com- 
pany, Cleveland,  Ohio.  The 
switch  is  designed  to  break 
heavy  energy  loads  or  line 
charging  currents  and  is  so 
constructed  that  the  arc  is 
lifted  by  the  horns  as  rapidly 
as  the  switch  arm  is  raised  in 
opening.  Any  part  of  the 
switch  can  be  removed  with- 
out removing  the  switch 
from  the  pole  or  substation 
structure.  The  insulators 
are  fastened  to  forged  steel 
pins  by  threaded  steel 
thimbles  cemented  into  the 
insulators.  The  insulators 
are  securely  locked  or  keyed 
to  the  pins  and  can  be  read- 
ily removed  by  disengaging 
the  locks. 

The  contact  is  of  the  self- 
adjusting  type,  which  aligns 
itself  with  the  contact  blade.  It  is  covered  by  a  sleet 
hood  and  protected  against  burning  by  auxiliary  con- 
tact horns.  Among  the  special  features  claimed  for 
the  design  are  the  elimination  of  all  torsional  strains 
on  the  insulators  and  the  provision  for  a  great  ruptur- 
ing capacity  and  an  absolute  waterproof  construction. 


HEAVY  ENERGY  AIR- 
BREAK  SWITCH 


Convenient  Strainer  Set 

THE  various  oil  discharge  lines,  used  in  power 
houses  as  well  as  the  intake  for  water  supply 
reqiure  strainers.  To  meet  this  demand  the  Gris- 
com      Russell      Company, 


Using  Up  Broken  Drills 

A  NOVEL  form  of  tool  holder  designed  by  the  Martin 
Tool  Holder  &  Machine  Company  of  Jackson,  Tenn., 
permits  of  the  use  of  drill  bits  and  other  short  lengths 
of  high  speed  steel  as  the  cutting  elements  in  lathe 
tools.  The  holder  consists  of  a  block  of  steel  of  suitable 
size  in  which  is  drilled  a  hole  in  a  diagonal  position  and 
of  a  size  corresponding  to  the  size  of  the  drill  bit  to  be 
utilized.  The  holder  being  slotted  in  the  axis  of  the 
drill  allows  sufficient  flexibility  to  insert  the  cutting  tool 
and  firmly  to  clamp  it  in  place  by  means  of  the  tool  post 
on  the  lathe.  These  holders  are  provided  for  carrying 
round  bits  up  to  i  in.  in  diameter,  in  addition  to  which 
other  holders  are  made  to  accommodate  bits  of  square 
sections  of  varying  sizes. 


New  York,  N.  Y.,  is  mar- 
keting a  strainer  with  the 
construction  shown  in  the 
accompanying  illustration. 
The  body  is  made  of  cast 
iron  and  the  strainer  bas- 
ket of  perforated  sheet 
steel  and  lined  with  wire 
mesh  when  the  strainer  is 
to  be  used  on  an  oil  line. 
This  strainer  may  be  in- 
stalled either  as  a  single 
unit  or  as  a  strainer  set. 
The  strainer  set  consists 
of  two  of  these  strainers 
connected  complete  with 
two  three-way  valves  and 
necessary  connecting  elbows,  unions  and  nipples.  The 
set  permits  the  cleaning  of  either  of  the  two  units  with- 
out interruption  of  service. 


OUTLET 


NEW  TYPE  .STRAINER 


Obtaining  Dry  Compressed  Air 

THE  presence  of  water  in  compressed  air  is  a  source 
of  much  trouble,  not  only  in  connection  with  the 
operation  of  car  equipment  but  also  in  the  use  of  air 
in  shops  for  blowing  out  and  cleaning  equipment  parts 
and  in  operating  pneumatic  tools.  In  the  usual  installa- 
tions cooling  coils  are  installed  between  the  compressors 
and  reservoirs.  These  serve  to  condense  the  water 
vapor  so  that  it  will  be  de- 
posited to  a  certain  extent 
in  the  reservoir  and  caii 
thus  be  drained  off. 

An  air  separator  for  use 
in  freeing  compressed  air 
of  water  is  being  placed  on 
the  market  by  the  Griscom- 
Russell  Company  of  New 
York  City.  The  general 
construction  of  this  sepa- 
rator is  shown  in  the  accom- 
panying illustration.  The 
centrifugal  force  of  the 
moving  air  is  utilized  as  a 
means  of  freeing  it  from 
water ;_  as  the  aii"  and  water 
pass  through  the  separator 
they  follow  a  helical  path 
formed  about  a  central  core,  which  causes  a  swirling 
motion.  As  water  is  much  heavier  than  air,  it  does  not 
take  the  turns  so  readily  and  it  is  thrown  out  of  the 
path  of  the  air  against  the  outer  wall.  From  the  wall  it 
trickles  down  slowly  and  accumulates  in  a  receiver. 

This  type  of  separator  has  been  found  particularly 
suitable  for  use  in  connection  with  sand  blast  machines. 
Electric  railways  that  sand  blast  glass  or  castings  have 
found  that  water  in  the  air  causes  the  sand  to  pack 
and  thus  prevent- free  operation. 

The  Griscom-Russell  Company  has  just  published  a 
bulletin,  No.  1111,  which  gives  additional  information 
regarding  the  separator,  together  with  sizes  available. 


CONSTRUCTION   OF   AIR 
SEPARATOR 
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Letters  to  the  Editors 


Relation  of  Tie  Life  to  Track 

The  International  Steel  Tie  Company 

Cleveland,  Ohio,  Aug.  31,  1920. 
To  the  Editors : 

We  are  heartily  in  accord  with  the  suggestion  con- 
tained in  your  editorial  on  "Substitute  Ties,"  in  the 
Journal  of  Aug.  21,  that  the  relation  of  the  tie,  of  what- 
ever type,  to  the  track  as  a  whole  needs  to  be  considered 
in  the  light  of  information  made  available  through  the 
report  of  the  American  Railway  Engineering  Asso- 
ciation. To  further  the  tests  and  investigation  along 
these  lines,  either  by  the  American  Railway  Engineer- 
ing Association  or  by  individual  companies,  we  will  be 
glad  to  place  at  their  disposal,  without  charge,  our  shop 
facilities  and  the  assistance  of  our  engineers. 

For  the  more  complete   information  of  the   readers 
ol  your  editorial,  particularly   with   reference  to  the 
Chicago  study  of  results  with  steel  ties,  may  we  state 
that  the  steel  twin  ties  were  never  used  in  that  city? 
T.  L.  Lavan,  Assistant  General  Manager. 


Detroit  Does  Not  Play  with  the  Bus 

New  York,  N.  Y.,  Aug.  26,  1920. 
To  the  Editors : 

If  the  municipal  agitators  of  the  Hylan  type,  who 
harp  on  buses  as  the  sole  solution  of  our  surface  trans- 
portation problems,  would  pay  heed  to  real  economic 
considerations  they  would  soon  realize  that  the  conduct- 
ing of  transportation  en  masse  can  best  be  accomplished 
only  by  means  of  vehicles,  large  in  size,  safely  con- 
structed and  run  upon  rails. 

Walter  Jackson's  recent  report  on  Bridgeport's  tra;ns- 
portation  problems,  made  to  the  Chamber  of  Commerce 
of  that  city,  does  not  call  for  the  elimination  of  the 
rails.  On  the  contrary,  it  emphasizes  the  need  for  them, 
just  as  any  sane  analysis  must  do.  But  the  city  of 
Detroit  has  gone  much  further  than  Mr.  Jackson  in 
placing  the  rails  where  they  properly  belong  in  our 
scheme  of  transportation.  While  the  Hylan  busy  buses 
buzz  wherever  the  courts  have  not  put  them  out  of 
business,  Detroit  has  gone  in  deeply  for  a  municipally 
owned  street  railway  system,  tracks  and  all. 

We  wonder  if  Mr.  Hylan  has  heard  of  this  flouting 
of  his  pet  theory  of  bus  or  bust  by  Mayor  Couzens,  who 
may  be  classed  as  one  of  the  fathers  of  the  automobile 
industry.  If  so.  New  York's  Mayor  must  be  making 
faces  at  Mayor  Couzens  for  spoiling  the  bus  propaganda 
as  the  best  means  for  pursuing  a  policy  of  municipal 
ownership,  down-with-the-street-railways  program.  This 
must  hurt  all  the  more  because  both  Mayors  appear  to 
have  the  same  general  object  in  view — namely,  municipal 
ownership. at  any  cost.  Certainly  the  records  of  both 
men  make  it  clear  that  Mayor  Couzens  has  the  better 
of  Mayor  Hylan  in  successful  business  experience. 

The  foregoing  comments  are  but  a  means  of  calling 
attention  once  more  to  the  fact  that  adequate  trans- 
portation in  great  cities  must  be  conducted  upon  rails, 
whether  in  streets,  subways  or  on  elevated  structures. 

It  is  of  interest,  while  speaking  of  the  busy(?)  Hylan 
bus,  to  call  attention  to  the  Mayor's  most  recent  effort 


in  this  line  over  in  Queensborough,  where  the  buses  are 
being  run  along  a  5-cent  trolley  route  (in  absence  of 
cars  withdrawn  because  of  exorbitant  demands  of  the 
carmen  for  higher  wages)  with  a  charge  of  10  cents  for 
the  bus  ride.  This  is  in  territory  where  Mr.  Hylan  re- 
fuses to  admit  that  street  railways  cannot  be  run  at  a 
profit  at  5  cents!  Where  is  your  5-cent  bus  fare  slo- 
gan, Mr.  Mayor? 

Some  day  the  people  will  realize  that  the  way  to 
secure  adequate  transportation  lies  in  an  insistence  that 
our  public  officers  shall  cease  agitation  of  impossible 
economic  theories  and  get  down  to  facts.  It  is  time 
that  the  city  of  New  York  realized  that  the  real  interests 
of  the  people  are  the  same  as  those  of  the  investors  in 
street  railway  enterprises,  and  the  railways  should  have 
a  chance  to  show  what  they  can  do  with  an  adequate 
fare  for  the  service  rendered,  just  as  the  steam  railroads 
are  about  to  be  permitted  to  do.         "Commentator." 


Association  News 

ATLANTIC  CITY  CONVENTION,   OCT.  11  TO  15 


Exhibit  Committee's  Report  Encouraging 

THE  committee  on  exhibits  for  the  association's  con- 
vention to  be  held  in  Atlantic  City  the  week  begin- 
ning Oct.  11  met  Wednesday,  Sept.  1,  at  the  association 
headquarters  in  New  York  City.  Requests  for  space 
are  coming  in  rapidly  and  90  per  cent  as  much  space 
as  was  used  in  last  year's  convention  has  already  been 
sold,  which  is  far  ahead  of  the  amount  sold  at  this  date 
last  year.  Reports  in  regard  to  the  co-operation  with 
the  freight  departments  of  railroads  and  in  regard  to 
the  haulage  and  handling  of  freight  in  Atlantic  City 
give  definite  assurance  that  all  exhibits  will  be  handled 
and  moved  promptly  and  speedily. 

The  following  manufacturers  have  engaged  exhibit 
space,  in  addition  to  those  listed  in  the  Electric 
Railway  Journal  for. Aug.  21:  Bemis  Car  Truck  Com- 
pany, Differential  Car  Company,  Economy  Electric  De- 
vices Company,  Hauck  Manufacturing  Company,  Holden 
&  White,  Inc.,  International  Motor  Company,  Johnson 
Fare  Box  Company,  R.  F.  Johnston  Paint  Company, 
More-Jones  Brass  &  Metal  Company,  Naugle  Pole  &  Tie 
Company,  Newark  Cornice  &  Skylight  Works,  the  Rail 
Joint  Company,  Safety  Car  Devices  Company,  Tool  Steel 
Gear  &  Pinion  Company,  Tuco  Products  Company, 
Westinghouse  Lamp  Company,  Westinghouse  Traction 
Brake  Company. 

Additional  Bulletins  Now  Ready 

THE  following  bulletins  have  been  prepared  by  the 
association's   Bureau  of   Information  and   Service 
and  may  be  had  by  member  companies  upon  request : 

Motor  Truck  Operating  Costs.  This  covers  both  passen- 
ger and  commercial  vehicles. 

Summary  of  Automobile  Accidents.  A  classified,  de- 
tailed list  of  accidents  between  street  cars  and  automobiles. 

Financial  Statistics  for  a  Group  of  Electric  Rail- 
ways, compared  for  the  first  six  months  of  1920  and  1919. 

The  Present  Situation  on  Skip  Stops. 

List  of  Companies  in  the  Hands  of  Receivers;  also 
those  abandoned  or  junked,  with  details. 

In  addition  to  the  above,  the  regular  bulletins  on  fares, 
wages  and  cost  of  living  have  been  brought  up  to  date. 
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Recent  Happenings  in  Great  Britain 

Higher  Railway  and  Tramway  Fares  Considered — Glasgow  Lifted  to 
a  Paying  Basis — Dispute  Over  American  Rail  Purchases 

(From    Our   Regular   Correspondent) 

Something  rpproaching  turmoil  prevailed  among  a  large  section  of  the 
public  in  Britain  during  July  over  a  proposal  by  the  Government  to  make  a 
further  increase  in  railway  fares.  Tramways  are  not  affected,  though  electric 
railways,  apart  from  the  London  "tubes,"  are.  The  process  of  increasing 
tramway  fares  goes  on  in  piecemeal  fashion  in  the  different  localities  under 
existing  acts,  but  the  proposal  as  regards  railways  was  made  wholesale 
for  the  country  at  large.  It  can  be  carried  out  in  this  way  as  the  railways 
are  under  the  control  of  the  Ministry  of  Transport  till  August  next  year. 


I  THINK  that  the  public  generally 
recognized  the  necessity  for  rais- 
ing railway  fares  in  order  to  meet 
higher  costs,  but  what  brought  about 
the  storm  was  that  the  increase  was 
timed  for  the  beginning  of  August  just 
when  the  holiday  season  was  getting 
into  full  swing.  People  said  that  the 
change  should  have  been  made  sooner 
or  else  later.  The  Government  did  not 
manage  to  make  the  change  sooner,  and 
they  said_  that  if  it  was  made  later 
the  increases  would  have  to  be  greater, 
as  they  are  determined  to  put  the  rail- 
ways into  a  solvent  condition  by  August 
of  next  year  when  full  control  reverts 
to  the  companies. 

It  was  while  the  Government  awaited 
a  report  from  the  Railway  Rates  Ad- 
visory Committee  that  the  agitation 
reached  its  hottest.  At  the  end  of  July 
the  Advisory  Committee  reported  in 
favor  of  adding  2d.  on  the  Is.  of  all 
fares,  raising  the  increase  to  75  per 
cent  above  pre-war  level.  The  pre- 
vious increase  was  50  per  cent.  The 
Government  adopted  the  proposal  and 
it  came  into  operation  on  Aug.  6. 

Ministry  of  Transport's  Good 
Work 

A  remarkable  step  was  taken  in  July 
in  connection  with  London  passenger 
transportation  authorities,  and  one  that 
may  lead  to  great  benefits  in  the  future. 
To  see  the  point,  it  is  necessary  to 
bear  in  mind  that  the  London  County 
Council,  as  a  municipal  tramway  au- 
thority, has  always  looked  with  a 
jealous  if  not  a  hostile  eye  on  tram- 
way and  omnibus  companies  doing  busi- 
ness in  or  near  London,  and  has  not 
been  particularly  cordial  even  to  the 
underground  railway  companies.  Of 
late  the  competition  between  the  County 
Council  tramways  and  the  London  Gen- 
eral Omnibus  Company's  vehicles  has 
become  increasingly  keen  and  the  need 
for  co-ordination  more  and  more  pro- 
nounced. Now  the  benefit  of  the  new 
Ministry  of  Transport  has  made  itself 
felt  in  the  matter.  The  Minister  ar- 
ranged a  conference  between  represent- 
atives of  the  County  Council  and  of 
the  undergrround  group  of  companies 
(which  includes  the  omnibus  company) 
with  the  object  of  trying  to  arrive  at 
an  agreement  for  co-ordinating  and  im- 
proving transport  facilities  in  London. 
As  a  result  of  the  conference,  it  was 
decided  to  set  up  a  committee  on  which 
representatives  of  both  sides  will  sit 
with  the  object  of  discussing  the  sub- 
ject in  its  widest  aspect.     Sir  Alexan- 


der Gibb,  of  the  Ministry  of  Transport, 
has  been  appointed  chairman.  Some- 
thing of  value  should  be  achieved  by 
this  committee,  and  it  may  lead  the 
Government  to  proceed  with  the  scheme 
for  constituting  a  TraflSc  Board  for 
London. 

Higher  Fares  Proposed  for  London 

The  London  County  Council  on  July 
27  determined  to  take  the  bull  by  the 
horns  in  the  matter  of  preventing  the 
realization  of  an  estimated  deficit  of 
something  like  £1,000,000  on  the  cur- 
rent year's  working  of  the  tramways. 
They  agreed  to  apply  to  the  Ministry 
of  Transport  for  sanction  under  the 
Tramways  (Temporary  Increase  of 
Charges)  Act  to  raise  the  fares  to  the 
following  level:  One  section  (0.6  of  a 
mile).  Id.;  two  sections,  lid.;  three 
sections,  2d.;  five  sections,  3d.;  eight 
sections,  4d.;  twelve  sections,  5d.;  any 
further  distance,  6d.  At  present  1.2 
miles  can  be  covered  for  Id.  and  high- 
est fare  is  4d.  Workmen's  fares  are  to 
be:  2d.  return  for  three  sections  (3.6 
miles  double  journey) ;  4d.  return  for 
six  sections;  6d.  return  for  any  further 
distance.  Children's  fares:  Id.  for 
three  sections,  2d.  for  eight  sections,  3d. 
for  any  further  distance.  The  two- 
penny midday  fares  for  any  distance 
beyond  the  penny  stage  are  to  be  re- 
tained. It  will  be  noted  that  the  ratio 
of  increase  for  the  shorter  distances 
is  enormous. 

The  effect  of  the  recent  increase  of 
fare  on  the  Glasgow  tramway  system  is 
strikingly  shown  by  some  figures  issued 
by  Mr.  Dalrymple,  the  tramway  man- 
ager. It  may  be  recalled  that  from  the 
beginning  of  June  halfpenny  fares  were 
abolished  and  all  other  fares  raised, 
though  a  concession  was  given  by  sell- 
ing twelve  vouchers  for  9d.  covering  the 
old  halfpenny  stages.  The  results  have 
been  worked  out  for  the  months  of 
June  and  July  along  with  a  comparison 
with  the  corresponding  months  of  last 
year.  It  is  found  that  if  things  con- 
tinue as  they  are  now  all  objects  in 
view  will  be  attained.  That  is  to  say, 
the  revenue  will  increase  sufficiently 
to  cover  all  expenses,  and  the  number 
of  passengers  will  be  sufficiently  re- 
duced to  remove  congestion. 

Glasgow    Lines    Show   Gain 

There  has  been  an  enormous  decrease 
in  the  number  of  short-distance  pas- 
sengers, while  the  longer-distance  jour- 
neys have  increased.  The  total  traffic 
revenue  for  June  and  July  this  year 


was  £368,938,  compared  with  £273,473 
in  the  corresponding  months  of  last 
year.  Passengers  numbered  70,067,073, 
against  79,708,560.  The  miles  run  were 
4,515,634,  against  4,352,536.  The  re- 
ceipts per  car  mile  were  19.61d.,  com- 
pared with  15.08d.,  while  the  passen- 
gers per  car  mile  numbered  15.52 
against  18.31.  Provided  no  further  in- 
creases take  place  in  wages  and  the 
cost  of  materials,  the  Glasgow  tram- 
ways appear  once  more  to  be  on  a 
sound  economic  basis. 

American  Rail  Purchase  Attacked 

-The  question  of  placing  orders  in  the 
United  States  for  tramway  rails  has 
again  arisen  in  acute  form  in  Glasgow. 
On  July  29  the  Tramways  Committee 
brought  before  the  Town  Council  a  pro- 
posal to  order  from  the  United  States 
Steel  Products  Company  10,000  tons  of 
rail  at  £23  10s.  a  ton.  The  only  Brit- 
ish tender  was  £28.  Much  feeling  was 
displayed  against  placing  the  order 
abroad.  A  labor  member  alleged  that 
the  American  firm  did  not  conform  to 
trade  union  conditions  and  asked  if  a 
special  guarantee  as  to  those  condi- 
tions required  by  the  standing  orders 
from  foreign  firms  had  been  obtained. 
The  chairman  of  the  committee  said 
that  no  special  guarantee  had  been  re- 
ceived, but  the  firm  had  signed  the 
usual  contract  clause  relating  to  stand- 
ard rates  of  wages.  The  town  clerk 
said  that  the  contract  was  admittedly 
not  in  conformity  with  the  standing 
orders.  The  Council  unanimously  agreed 
to  send  the  recommendation  back  to 
the  committee  for  further  considera- 
tion. Early  in  August  the  committee 
resolved  to  reaffirm  its  recommenda- 
tion, considering  that  the  American 
company's  statement  as  to  conditions 
of  labor  was  satisfactory  and  to  pro- 
ceed with  the  purchase. 

Track  Extensions  Costly 

The  work  of  renewal  of  tramway 
track  fell  heavily  into  arrears  during 
the  war  in  other  towns  as  well  as  Glas- 
gow, and  now  the  arrears  have  to  be 
made  up  at  heavy  post-war  prices.  An 
example  of  what  this  means  is  given 
by  the  case  of  Liverpool.  The  city 
engineer  has  put  forward  a  scheme  of 
reconstruction  to  be  spread  over  five . 
years,  and  its  estimated  cost  is  £864,- 
197.  Over  60  miles  of  track  are  in- 
volved. There  is  a  further  estimate  of 
£331,000  for  renewal  of  rolling  stock 
and  overhead  equipment. 

The  magnitude  of  the  problem  in- 
volved by  the  continued  rise  in  wages 
is  illustrated  by  the  case  of  the  Lon- 
don underground  group  of  railways, 
which  includes  the  General  Omnibus 
Corporation.  It  is  estimated  that  the 
wage  bill  for  the  current  year  will 
amount  to  more  than  £6,000,000.  In 
1913  it  was  only  £2,000,000.  As  to 
taxation  on  the  London  omnibuses,  the 
company  pointed  out  that  hitherto  it 
has  been  £63  per  annum  per  vehicle, 
while  under  the  new  finance  proposals 
of  the  Government  it  will  be  £84.  The 
tax  hitherto  on  petrol  is  converted  to  a 
tax  on  engine  power. 
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St.  Paul  Strike  Averted 

Council  Passes  Fare  Measure  Which  Is 

Expected  to  Provide  Funds  to 

Increase  Wages 

Through  the  passage  of  an  emer- 
gency ordinance  by  the  City  Council 
of  St.  Paul,  Minn.,  granting  a  6-cent 
fare  to  the  St.  Paul  City  Railway,  a 
threatened  strike  by  trainmen  was 
averted.  The  ordinance  was  drawn  by 
E.  W.  Bemis,  Chicago,  and  Corporation 
Counsel  A.  E.  Nelson.  The  ordinance 
becomes  effective  on  Sept.  13  if  the 
company  shall  actually  furnish  the 
service  as  prescribed  in  the  service  or- 
dinance. With  the  fare  increase  the 
trainmen  get  the  wage  increase  of  10 
cents  an  hour  such  as  had  already 
been  granted  in  Minneapolis,,  retro- 
active to  July  20.  This  will  cost  the 
company  about  $41,600. 

Conditions  of  New  Ordinance 

The  new  ordinance  provides  that  the 
railway  shall  add  fifteen  cars  to  those 
already  in  service  before  Sept.  13; 
that  the  company  shall  add  four  cars 
each  week  until  a  maximum  has  been 
reached  that  will  provide  for  carrying 
all  passengers  from  any  point  on  the 
lines  during  the  peak  of  the  traffic  and 
not  average  more  than  eighty-five  per- 
sons to  the  car;  that  the  average  shall 
be  computed  on  number  of  cars  pass- 
ing a  given  point  in  any  fifteen-minute 
period  of  the  day,  and  that  except  be- 
tween 6  a.m.  and  9  a.m.  and  5  p.m.  and 
7  p.m.  the  company  shall  provide 
enough  cars  for  every  passenger  to 
have  a  seat.  The  company  must  make 
reports  before  the  first  and  fifteenth 
of  each  month  showing  revenue,  ex- 
penses and  net  earnings. 

In  his  preliminary  report  E.  W. 
Bemis  said  that  a  6-cent  fare  was  nec- 
essary if  the  trainmen  were  to  get  an 
advance  in  wages  and  service  were  to 
be  improved.  Mr.  Bemis  is  serving  as 
utility  expert  for  the  city  in  making  a 
valuation  of  the  physical  property  of 
the  company. 

Back  Pay  for  Minneapolis  Men 

Back  pay  for  Minneapolis  employees 
on  the  basis  of  the  new  schedule  from 
July  16  to  Aug.  16  is  being  figured  for 
about  2,000  men,  carrying  out  the  rec- 
ommendations of  an  arbitration  com- 
mittee, whose  report  averted  a  strike 
in  Minneapolis.  The  distribution  in 
Minneapolis  will  be  about  $65,000. 

When  Minneapolis  allowed  the  Min- 
neapolis Street  Railway  to  advance  its 
fare  to  6  cents,  for  the  first  time  in 
thirty  years  the  systems  of  the  Twin 
Cities  were  separated.  An  order  was 
issued  to  make  the  city  limits  the  fare 


limits,  10  cents  being  the  fare  between 
the  two  cities.  Upon  protest  by  the 
City  Council  this  order  was  canceled 
as  to  change  of  fare  limits,  which  now 
include  a  neutral  zone  in  St.  Paul  per- 
mitting a  passenger  to  ride  for  6  cents 
from  any  point  in  the  city  of  Minneapo- 
lis to  Snelling  Avenue,  more  than  2 
miles. 

Caring  for  Neutral  Zone 

The  Council  of  St.  Paul  has  been  noti- 
fied that  an  ordinance  will  be  submitted 
abolishing  that  zone.  Meanwhile  busi- 
ness interests  in  the  midway  neutral 
zone  are  up  in  arms  against  the  pro- 
posed change  on  the  ground  it  will 
work  a  hardship  on  Minneapolis  resi- 
dents employed  in  the  midway  district, 
who  now  pay  a  6-cent  fare,  but  would 
have  to  pay  12  cents  if  the  zone  is 
abolished. 


Board  Reports  to  Governor  on 
Labor  Differences 

Governor  Alfred  E.  Smith  has  re- 
ceived the  report  of  the  State  Labor 
Board,  which  made  an  investigation 
into  the  differences  between  the  Inter- 
national Railway,  Buffalo,  N.  Y.,  and 
its  employees.  After  reviewing  the  re- 
port. Governor  Smith  is  expected  to 
name  the  third  member  of  the  board 
which  is  to  adjust  the  grievances  of 
the  employees. 

The  board  informs  the  Governor  that 
the  traction  company  is  willing  to  have 
the  arbitrators  decide  a  scale  of  wages, 
but  the  scale  should  not  be  retroactive 
as  to  May  1,  1920,  as  demanded  by  the 
men.  The  company  contends  that  if 
a  schedule  of  wages  higher  than  the 
maximum  of  60  cents  an  hour  granted 
by  the  International  Railway  is  de- 
cided upon,  the  new  pay  schedule 
should  not  become  effective  until  the 
Public  Service  Commission  grants  a 
higher  fare  to  absorb  the  wage  in- 
crease. 

In  a  statement  to  the  public,  H.  G. 
Tulley,  president  of  the  International 
Railway,  says  that  if  the  board  of  ar- 
bitration decided  that  the  men  are  en- 
titled to  a  higher  wage  and  no  further 
increase  in  fares  was  authorized  by 
the  state  utilities  board,  the  company 
would  be  forced  to  curtail  service.  A 
similar  statement  was  made  by  Elliott 
C.  McDougal,  chairman  of  the  bond- 
holders' protective  committee,  which  is 
planning  the  financial  reorganization 
of  the  company. 

There  has  been  a  good  deal  of  dis- 
cussion over  the  mechanics  of  the 
settlement,  but  the  negotiations  have 
been  conducted  with  the  best  of  spirit 
prevailing. 


New  Orleans  Hearings  Close 

Finding  of  Commission  Inquiring  Into 

Company's  Affairs  Likely  to  Go  to 

City  for  Final  Decision 

The  fourth  week  of  the  hearing  be- 
fore the  special  masters  appointed  by 
Judge  Rufus  E.  Foster,  of  the  Federal 
court,  to  solve  the  railway  problems  of 
New  Orleans,  gave  promise  of  termi- 
nating with  the  Federal  Judge  himself 
on  the  stand.  A  peculiar  incident  of 
this  new  development  in  the  contro- 
versy was  the  fact  that  Judge  Foster 
has  the  final  word  in  the  Federal  re- 
ceivership of  the  New  Orleans  Railway 
&  Light  Company,  and  that  the  conclu- 
sion reached  by  the  special  masters, 
who  have  been  hearing  testimony  in  the 
matter,  will  have  to  be  approved  by 
Judge  Foster  himself  before  becoming 
effective.  ' 

Question  of  Employees  Included 

The  question  which  the  contending 
parties  in  the  controversy  desire  Judge 
Foster  to  answer  is  whether  or  not, 
at  a  conference  in  the  judge's  office  on 
June  28  between  the  officers  of  the  rail- 
way union  and  those  of  the  railway 
company,  Judge  Foster  did  or  did  not 
state  that  any  contract  entered  into 
between  the  employer  and  employee 
would  or  would  not  include  all  the  em- 
ployees enrolled  under  the  Amalga- 
mated   Association. 

The  company  contends  that  under 
Judge  Foster's  instructions  the  con- 
tract was  to  include  only  platform  and 
carhouse  men  and  was  to  be  exclusive 
of  gas,  track  and  other  employees  not 
operating  street  cars.  It  is  expected 
Judge  Foster  himself  will  be  asked  to 
settle  this  point. 

The  prevailing  opinion  among  those 
qualified  to  speak  is  that  whatever 
finding  is  reached  by  the  special  mas- 
ters and  approved  or  amended  by 
Judge  Foster  will  have  to  be  referred 
to  the  Commission  Council,  as  it  is  not 
unlikely  that  an  increase  in  fare  will 
be  recommended.  Should  this  be  done, 
final  disposition  of  the  matter  will  be 
left  to  the  new  Commission  Council 
to  be  elected  on  Sept.  14.  The  present 
Commission  Council  is  not  disposed  to 
act  in  view  of  the  very  bitter  municipal 
election  contest  now  pending. 

Hearing  Near  Close 

The  hearing  before  the  three  special 
masters  was  expected  to  come  to  a 
close  during  the  week  ended  Sept.  4. 
This  is  the  fifth  week  since  resumption 
of  service  by  the  trainmen  under  the 
"arbitration  agreement."  The  five 
weeks  during  which  the  pay  award  will 
be  retroactive  expired  on  Sept.  2. 
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Brooklyn  Men  Strike 

Quit  Work  on  Wild  Rumor  Proved  by  Company  to  Be  Unfounded- 
Surface  Trainmen  and  Elevated  Guards  Out 

Residents  of  Brooklyn  were  victims  last  week  of  an  outlaw  strike  of  the 
employees  of  the  Brooklyn  Rapid  Transit  Company.  The  strike  became  eflFective 
Sunday  morning  after  two  turbulent  meetings  of  the  employees  had  been  held, 
at  the  second  of  which  the  men  decided  by  acclamation  to  go  out.  At  the  early 
meeting  order  was  preserved  with  great  difficulty,  and  the  men  were  urged  by 
their  officers  and  by  Mayor  Hylan  to  postpone  action  until  further  efforts  toward 
an  adjustment  of  the  so-called  grievances  could  be  made.  The  Mayor  retired 
from  the  meeting  assured  that  the  matter  would  go  over.  When  the  second 
group  of  employees  convened,  however,  an  unconfirmed  report  of  a  lock-out 
at  one  of  the  power  stations  had  the  effect  of  stampeding  the  meeting  for  a 
strike.  Officials  of  the  Amalgamated  at  a  subsequent  inquiry  before  the  Public 
Service  Commission  admitted  that  the  association's  code  of  procedure  provided 
for  a  secret  ballot  on  the  matter  of  a  strike  and  that  no  effort  had  been  made 
to  confirm  the  lock-out  story,  but  the  organizer  in  charge  at  the  meeting  said 
that  a  secret  ballot  had  not  been  necessary,  as  the  members  at  the  meeting 
had  decided  unanimously  to  go  out.  All  of  the  Sunday  newspapers  contained 
stories  to  the  effect  that  further  negotiations  would  be  carried  on. 


ON  MONDAY  afternoon  the  Pub- 
lic Service  Commission  began  an 
inquiry  into  the  strike  situation 
under  its  powers  of  inquiry  into  situa- 
tions in  which  service  is  curtailed  or 
discontinued.  The  principal  witnesses 
were  Lindley  M.  Garrison,  receiver  of 
the  railway,  and  Patrick  Shea,  organ- 
izer of  the  Amalgamated.  Mr.  Gar- 
rison reviewed  the  conditions  existing 
previous  to  the  strike  of  a  year  ago 
and  cited  from  the  text  of  the  agree- 
ment of  Dec.  16,  1919,  between  the 
company  and  the  men.  He  said  that 
in  1919  a  committee  which  purported 
to  represent  the  employees  presented 
the  demands  of  the  men  with  regard 
to  wages,  reinstatement  of  the  men^ 
who  had  been  discharged,  recognition 
of  the  union  and  an  eight-hour  day. 
He  denied  at  the  time  that  the  com- 
mittee which  presented  these  demands 
represented  the  employees.  A  dead- 
lock resulted  and  the  men  struck.  The 
strike  was  settled  under  an  agreement 
to  the  effect  that  if  it  appeared  that 
the  Amalgamated  had  enrolled  more 
than  50  per  cent  of  the  men  on  the 
Brooklyn  Rapid  Transit  System,  Mr. 
Garrison  would  negotiate  with  them 
and  settle  by  arbitration  any  differ- 
ences that  could  not  be  adjusted  in 
conference.  As  a  result  many  new 
demands  were  added  to  the  four  pre- 
sented originally  by  the  men,  but  these 
were  all  disposed  of  in  conference  with- 
out resort  to  arbitration.  Finally  on 
Dec.  16  a  written  agreement  was  signed 
covering  the  settlement. 

Mr.  Garrison  referred  particularly 
to  sections  2  and  3  of  this  agreement. 
They  are  as  follows: 

The  receiver  will  receive  the  committee 
presenting  the  grievances,  and  take  the 
same  up  with  such  committee,  and  with 
such  advisers  or  counsel  as  such  committee 
selects. 

In  the  event  that  such  grievances  or  any 
which  may  hereafter  arise  cannot  be  ad- 
justed by  and  between  the  receiver  and  the 
committee,  they  will  be  arbitrated  by  a 
board  to  consist  of  P.  J.  Shea  or  his  nomi- 
nee, and  Lindley  M.  Garrison  or  his  nom- 
inee and  if  necessary  by  a  third  member  to 
be  mutally  agreed  upon  by  said  Shea  and 
said  Garrison ;  and  in  the  event  of  said 
Shea  and  Garrison  being  unable  to  agree 
upon  a  third  member,  and  so  stating  to 
Mayor  Hylan  and  Commissioner  Nixon,  the 
two  gentlemen  last  named  shall  thereupon 
designate  the  third   arbitrator. 

Mr.  Garrison  pointed  out  that  there 


is  no  provision  in  the  contract  for  sub- 
sequent arbitration.  He  also  quoted 
from  paragraph  12,  which  is  as  fol- 
lows: 

The  terms  and  conditions  of  this  agree- 
ment will  remain  in  effect  until  July  28. 1920, 
and  thereafter  until  terminated  as  herein 
provided.  Any  company  or  the  receiver  of 
any  company,  party  of  the  first  part  to  this 
agreement,  may  terminate  the  same  so  far 
as  it  affects  such  company  or  such  receiver, 
by  giving  thirty  days'  notice  in  writing  at 
any  time  after  July  28,  1920,  to  the  com- 
mittee of  such  Intention,  and  the  committee, 
party  of  the  second  part,  may  terminate 
this  agreement,  by  giving  thirty  days'  notice 


What  the  B.  R.  T.  Men 
Demand 

For  surface  motormen  and 
conductors,  from  8i  cents  to  92 
cents  an  hour.  The  present 
scale  is  from  52  to  62  cents  an 
hour.  For  Sunday  and  holiday 
work,  10  cents  extra  an  hour. 
A  six-day  week  and  a  twelve- 
hour  rest  period  after  each 
day's  work. 

For  elevated  conductors,  87 
cents  to  90  cents  an  hour.  The 
present  rates  are  from,  5i  to 
57  cents.  For  guards  on  the 
elevated  and  subway  lines  from. 
82  to  85  cents  an  hour.  The 
present  pay  is  from  U9  to  52 
cents  an  hour. 


written  at  any  time  after  July  28,  1920,  to 
each  of  the  parties  of  the  first  part,  of 
such  intention,  and  this  contract  shall  so 
terminate  thirty  days  after  the  giving  of 
such  notice  by  either  or  any  party.  If 
either  or  any  party  shall  desire  to  make 
changes  In  this  agreement  on  or  after  July 
28,  1920,  during  the  continuance  hereof  it 
is  understood  that  the  party  desiring  such 
changes  shall,  on  or  after  that  date,  give 
thirty  days'  previous  written  notice  to  the 
other  party  or  parties,  specifying  the 
changes  desired,  and,  if  mutually  agreed 
upon,  such  changes  shall  be  Incorporated  in 
a  new  agreement. 

Mr,  Garrison  stressed  the  clause 
about  the  thirty-day  notice.  He  said 
that  on  July  24  Mr.  Smith  of  the  com- 
mittee requested  aoi  interview  for  July 
27.  Mr.  Garrison's  reply  was  that  Mr. 
Smith  was  in  error  about  the  expira- 
tion of  the  contract,  but  said  that  if 
the  committee  would  state  its  condi- 
tions he  would  consider  them.     Accord- 


ing to  Mr,  Garrison  new  agreements 
were  suggested  by  the  men,  not  modi- 
fications of  the  present  contract. 
Among  the  obnoxious  requests  was  the 
closed  shop  and  the  collection  by  the 
company  of  union  dues.  Mr,  Garrison 
wrote  in  substance  that  the  conditions- 
were  not  changes  but  were  new  docu- 
ments. The  men  then  appealed  to  the 
Mayor  to  ask  Mr.  Delaney,  the  Transit 
Construction  Commissioner,  to  confer 
with  Mr.  Garrison.  Mr.  Garrison  vsrrote 
Mr.  Delaney  that  he  could  not,  under 
instructions  from  the  court,  consider 
the  closed  shop,  but  he  was  willing  to 
take  under  consideration  other  matters 
mentioned. 

Later  Mr.  Garrison  was  asked  by 
Mr.  Delaney  if  he  would  make  a  tacit 
understanding  with  the  men  if  section 
55,  which  was  repugnant  to  the  re- 
ceiver, were  eliminated.  To  this  Mr. 
Garrison  replied  that  he  would  not 
enter  into  any  tacit  agreement.  Mr. 
Delaney  then  informed  the  receiver 
that  the  men  had  withdrawn  the  ob- 
jectionable clause.  The  correspondence 
clearly  indicated,  however,  that  the 
men  had  not  abandoned  hope  of  the 
closed  shop. 

Shortly  thereafter  the  matter  was 
taken  up  with  Judge  Mayer.  The 
judge  agreed  to  modify  his  stipulation 
that  in  any  arbitration  the  third  mem- 
ber of  the  board  should  be  a  jurist,  but 
insisted  upon  his  right  to  review  the 
arbitration  finding  vnth  respect  to- 
wages if  the  award  of  the  arbitrators 
should  be  beyond  the  financial  ability 
of  the  company. 

Mr.  Garrison  then  asked  Mr.  Shea  if 
he  would  negotiate  on  the  basis  Judge 
Mayer  laid  down  and  Mr.  Shea  said 
that  the  matter  would  have  to  go  to  the 
men.  That  was  Mr.  Garrison's  last 
real  knowledge  of  the  situation.  After 
that  the  question  was  taken  up  by  the 
men  direct  with  Judge  Mayer.  As  a 
result  the  judge  reiterated  his  previous 
stand. 

Mr.  Garrison  told  Deputy  Commis- 
sioner Barrett,  who  conducted  the  in- 
quiry, that  the  men  had  broken  their 
contracts  by  going  out  and  had  also 
broken  their  faith  with  him.  He  had 
no  real  notice  of  a  desire  on  the  part 
of  the  men  for  the  termination  of  the 
contract — a  contract  that  could  be  ter- 
minated at  the  wish  of  either  party  on 
thirty  days'  notice. 

Counsel  Fridiger  for  the  union  asked 
Mr.  Garrison  whether  he  did  not  know 
that  there  was  no  legal  obstacle  to 
entering  into  arbitration.  Mr.  Garri- 
son's reply  was  the  matter  rested  with 
Judge  Mayer.  He  was  testifying  to 
facts.  He  insisted  that  he  had  kept  his 
agreement  Mr.  Fridiger  quoted  clause 
3  of  the  agreement.  Mr.  Garrison 
insisted  that  this  clause  related  only 
to  the  settlement  agreement  of  last 
year.  Mr.  Fridiger  insisted  that 
clauses  2  and  3  of  the  agreement  of 
Dec.  16  were  still  operative.  Mr.  Gar- 
rison said  that  changes  in  the  contract 
of  Dec.  16  had  never  been  asked.  There 
had  been,  however,  insistence  from  the 
men  upon  the  acceptance  of  three  new- 
agreements. 
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Mr.  Shea  for  the  union  testified,  as 
before  related,  to  the  events  which  took 
place  at  the  meeting  by  which  the 
strike  was  decided  upon. 

Mr.  Barrett  explained  the  peculiarity 
of  the  case  at  some  length,  the  road 
being  in  receivership,  and  said  that  he 
felt  Judge  Mayer,  by  whom  Mr.  Gar- 
rison was  made  receiver,  would  not 
be  likely  to  modify  any  findings  of  an 
arbitration  board  that  were  at  all 
reasonable. 

In  the  interest  of  everybody  con- 
cerned, Judge  Mayer,  late  on  Aug.  31, 
restated  his  position  with  respect  to 
the  matter  of  arbitration.  This  he  did 
as  a  result  of  the  conference  attended 
by  the  Mayor  and  other  members  of  the 
Board  of  Estimate,  the  Corporation 
Counsel,  Mr.  Garrison,  Mr.  Garrison's 
counsel  and  the  judge  himself.  In  his 
own  words  the  conditions  as  restated 
by  Judge  Mayer  follow: 

In  regard  to  working  conditions,  1  am 
willing  to  have  the  receiver  submit  to  arbi- 
tration the  working  conditions  contained  in 
the  agreement  proposed  by  the  men,  except 
those  which  the  men  have  heretofore  with- 
drawn. 

In  regard  to  financial  questions,  my  posi- 
tion is  stated  in  my  letter  to  Receiver 
Garrison,    dated   Aug.    25,    as    follows : 

I  am  willing  that  there  shall  be  a  sub- 
mission to  a  board  of  arbitrators  of  the 
financial  question  involved  In  the  requested 
increases  and  that  the  fullest  opportunity 
be  accorded  to  such  board  to  ascertain  the 
financial  condition  of  the  receivership.  I( 
must  be  understood  that  any  and  every 
award  must  be  within  the  financial  ability 
of  the  particular  receivership  to  meet,  and 
for  this  purpose  the  court  must  retain  tlie 
right  to  restrict  any  and  every  award  with- 
in such  limits. 

On  Sept.  1  the  men  voted  to  reject 
the  court's  proposal  for  returning  to 
work.  They  did,  however,  empower 
their  representatives  to  present  to  the 
court  the  following  propositions: 

That  Judge  Mayer  submit  all  questions, 
except  those  of  a  financial  nature,  to  an 
arbitration  board  with  the  agreement  to 
abide  by  the  board's  decisions. 

That  Judge  Mayer  make  the  men  an  offer 
of  a  flat  wage  increase  over  the  wage  scale 
that  the  men  were  receiving  last  Saturday 
Just  before  they  went  out. 

Mr.  Garrison  regards  the  strike  of 
the  surface  trainmen  and  the  elevated 
conductors  and  guards  as  a  revolt. 
This  was  his  characterization  of  the 
situation  to  the  newspaper  men  when 
he  saw  them  on  Sept.  1.  He  pointed 
out  that  all  the  public  officials  had  told 
the  men  they  were  in  the  wrong.  The 
men  had  run  amuck.  Good  faith  was 
the  basis  of  American  life.  This  the 
men  were  seeking  to  destroy.  He  said 
the  public  should  realize  that  the  pres- 
ent controversy  in  Brooklyn  was  more 
than  a  dispute  between  employer  and 
employee. 

As  regards  service  a  few  two-car 
rapid  transit  trains  were  run  on 
Sunday.  On  Monday  more  than  forty 
two-car  trains  were  run  on  various 
branches  of  the  elevated  and  rapid 
transit  lines.  On  Tuesday  more  than 
seventy  three-car  trains  were  in  opera- 
tion and  there  was  some  service  on  all 
the  subway  and  rapid  transit  lines.  On 
Wednesday  morning  the  company  re- 
sumed service  on  the  surface  lines  with 
seventy  cars  and  planned  to  increase 
both  rapid  transit  and  surface-car 
transportation  just  as  fast  as  it  was 
physically  possible  to  do  so. 


Ceremonies  Attend  Municipal  Construction 

Active  Construction  of  Detroit's  New  Lines  Started  When  Mayor 

Drives  First  Spike 

The  first  spike  in  Detroit's  Municipal  Street  Railway  was  driven  by  Mayor 
Couzens  on  the  afternoon  of  Aug.  23.  Work  was  started  on  the  south  track 
on  Harper  Avenue,  where  the  Detroit  United  Railway  is  also  constructing 
a  line  on  the  private  right-of-way  which  it  owns  on  the  north  side  of  the 
street.  Carhouse  sites  have  been  considered  and  specifications  for  cars  are 
being  studied.  If  electricity  is  used  as  motive  power  current  for  the  city's 
lines  will  be  supplied  by  the  Detroit  Edison  Company. 


PARALLELING  the  efforts  of  the 
Street  Railway  Commission  to  add 
to  the  railway  facilities,  the  De- 
troit United  Railway,  according  to  its 
publicity  department,  has  built  since 
the  first  of  the  present  year  sixty-five 
new  motor  and  trail  cars  in  its  High- 
land Park  shops  and  added  them  to  the 
service  on  the  Detroit  city  lines.  By 
Jan.  1,  1921,  the  company  expects  that 
at  least  thirty-five  moi-e  new  cars  will 
have  been  completed  and  added  to  the 
service,  making  a  total  of  100  or  more 
new  cars  than  were  in  service  at  the 
beginning  of  1920. 

150  New  Cars  Under  Way 

The  company's  car  construction  pro- 
gram for  the  coming  year  contemplates 
the  construction  of  150  new  motor  and 
trail  cars  in  the  company's  shops. 
Other  cars  are  to  be  purchased  from 
outside  manufacturers.  Some  of  the 
new  cars  will  be  of  the  so-called  Peter 
Witt  center  entrance  type. 

Petition  has  been  filed  by  the  De- 
troit United  Railway  in  the  United 
States  Supreme  Court  for  a  permanent 
injunction  restraining  the  city  of  De- 
troit from  proceeding  with  its  munici- 
pal lines.  This  appeal  from  the  de- 
cision of  the  United  States  District 
Court  is  based  upon  the  claim  that 
the  election  authorizing  the  $15,000,000 
bond  issue  to  build  city-owned  lines  was 
illegal.  The  company  contends  that  the 
bond  issue  was  invalid. 

The  judge  in  the  District  Court  held 
that  the  cjty  still  had  the  right  to  oust 
the  company  from  Fort  Street,  its  fran- 
chise having  expired,  but  it  was  ad- 
mitted by  city  attorneys  that  under  the 
ordinance  of  April  5  the  city  could  only 
construct  new  lines  with  the  $15,000,000 
voted  and  not  take  over  any  of  the  De- 
troit United   Railway's  lines. 

Court  Procedure  Likely 

Legal  steps  are  also  expected  in  op- 
position to  the  city's  order  issued  to 
the  Detroit  United  Railway  directing 
the  removal  of  the  tracks  on  St.  Jean 
Avenue,  where  the  company  started  con- 
struction a  short  time  ago.  In  reply  to 
the  order  that  tracks  be  removed  within 
ten  days  to  allow  the  city  to  construct 
its  own  line,  the  Detroit  United  Rail- 
way officials  stated  that  the  matter  had 
been  refeiTed  to  their  attorneys  for 
action.  According  to  Corporation  Coun- 
sel Wilcox,  the  city  cannot  be  prevented 
by  the  Detroit  United  Railway  from 
putting  a  municipal  line  on  St.  Jean 
Avenue.  It  is  claimed  that  the  line  on 
St.  Jean  Avenue  built  by  the  company 
is  not  much  used,  it  being  only  a  relief 
line  from  the  carhouse  while  the  city 


is  ready  to  construct  its  line  over  the 
same  route. 

The  original  proposal  by  the  com- 
pany was  to  build  the  loop,  Elizabeth- 
Withual  Street  loop,  and  enter  into  an 
agreement  that  would  protect  the  rights 
of  the  city.  The  Corporation  Counsel 
maintains  that  the  city  has  the  right 
to  go  ahead  with  the  work,  but  to  al- 
law  the  Detroit  United  Railway  to  build 
it  would  give  the  company  the  chance 
to  use  the  loop  as  a  basis  for  claims 
of  new  rights  in  Woodward  Avenue 
where  its  franchises  south  of  Pallister 
Avenue  have  expired.  Similar  claims 
were  set  up  by  the  Detroit  United  Rail- 
way in  the  case  of  the  Fort  Street  line 
when  the  company  argued  in  court  that 
the  permit  to  do  repair  work  gave  it 
new  rights  where  franchises  had  ex- 
pired. 

The  Corporation  Counsel  and  the  City 
Comptroller  both  hold  that  it  is  lawful 
for  the  city  to  use  tax  money  for 
financing  the  municipal  street  railway 
line,  but  that  it  is  not  intended  to  do 
so.  In  the  suit  brought  by  the  Detroit 
United  Railway  to  enjoin  the  city  from 
using  the  city  sinking  fund  for  the 
Municipal  street  railway  bonds,  the 
Comptroller  stated  that  the  larger  part 
of  the  bonds  bought  by  the  sinking  fund 
commission  had  been  sold  to  the  public. 
It  was  stated  that  the  sale  to  the  sink- 
ing fund  commission  was  only  tentative 
to  ascertain  just  what  interest  it  would 
be  necessary  for  the  city  to  pay  under 
present  conditions.  Further  argument 
of  the  case  has  been  postponed. 

Council  Lacking  in  Authority 
That  the  Council  lacks  the  authority 
to  change  the  routes  designated  in  the 
municipal  street  railway  ordinance 
adopted  on  April  5  unless  the  substi- 
tuted lines  are  constructed  from  sources 
other  than  the  $15,000,000  voted,  is 
the  opinion  of  the  Corporation  Coun- 
sel, voiced  in  answer  to  protests  against 
the  construction  of  municipal  lines  in 
front  of  their  houses,  made  by  resi- 
dents of  streets  along  which  it  is 
planned  to  run  one  of  the  city  lines. 
The  fact  was  brought  out  by  the  Cor- 
poration Counsel  that  ample  opportu- 
nity for  protests  had  been  allowed  be- 
tween Nov.  4,  when  the  ordinance  was 
introduced,  and  the  election  on  April 
5.  It  was  stated  that  a  provision 
whereby  the  Council  was  allowed  to 
change  the  routes  had  been  deliberately 
withdrawn  from  the  final  draft  of  the 
ordinance,  in  order  to  avoid  criticism 
that  the  people  were  voting  for  a  sys- 
tem which  might  be  changed  for  some 
other  system  of  lines  when  the  actual 
time  came  for  construction  work. 
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Philadelphia  Welfare  Association  Picnic 

Mr.  Mitten  Encourages  Thrift  Program — Sees  Universal  Return  to 
5-Cent  Fare  and  Lower  Wages — Co-operative  Program  Successful 

The  second  annual  picnic  of  the  Co-operative  Welfare  Association  of  the 
Philadelphia  (Pa.)  Rapid  Transit  Company  was  held  at  Willow  Grove  Park 
Aug.  31  and  Sept.  1.  It  was  followed  by  a  dinner  on  the  evening  of  Sept.  1 
given  by  T.  E.  Mitten,  president  of  the  company,  to  all  the  Co-operative  com- 
mitteemen, representatives  selected  by  the  employees  and  a  like  number  of 
representatives  appointed  by  the  company.  Almost  500  guests  sat  down  at 
the  president's  dinner  in  the  large  casino  in  the  park. 

PRACTICALLY  all  of  the  11,000 
employees  of  the  company  with 
their  families  participated  in  the 
festivities  of  the  two  days'  picnic,  the 
total  attendance  for  the  two  days  being 
estimated  at  75,000.  Well-organized 
picnic  committees  had  arranged  an 
interesting  series  of  events,  among 
which  stood  out  prominently  baseball 
games  and  other  sporting  events. 
Sousa's  band,  now  at  Willow  Grove 
Park,  added  an  especially  enjoyable 
feature  and  Billy  Sunday's  Rodeheaver 
kept  the  crowd  singing  when  there  was 
nothing  else  to  do,  his  favorite  song, 
"Brighten  the  Corner  Where  You  Are," 
being  frequently  heard.  A  nine-weeks- 
old  band,  organized  among  the  em- 
ployees, was  a  drawing  card. 

Interest  in  "Get  Together" 
Great  interest  centered  in  the  "get- 
together"  meeting  late  in  the  afternoon 
of  Sept.  1,  when  President  Smith  of 
the  Co-operative  Welfare  Association, 
President  Jackel  of  the  Co-operative 
Saving  Fund  and  President  Mitten  of 
the  company  all  addressed  the  assem- 
bled members  and  their  families.  Pres- 
ident Smith  announced  that  more  than 
99  per  cent  of  the  employees  of  the 
company  were  members  of  the  asso- 
ciation. President  Jackel  announced 
that  the  employees'  savings  were  going 
into  the  Saving  Fund  at  the  rate  of 
more  than  $1,000,000  a  year.  Eighty- 
five  per  cent  of  the  employees  are 
Saving  Fund  depositors,  and  it  de- 
veloped that  of  the  other  15  per  cent 
14.2  are  so  heavily  loaded  with  build- 
ing and  loan  association  obligations 
that  they  cannot  carry  both,  leaving 
some  0.8  per  cent  of  the  employees  of 
the  company  who  may  be  said  not  to 
be  following  any  organized  or  sys- 
tematic saving  scheme.  A  description 
of  the  Saving  Fund  scheme  was  given 
in  last  week's  issue,  page  421. 

Stotesbury  Cups  Awarded 

President  Smith  awarded  the  Stotes- 
bury cups  to  the  departments  having 
the  highest  percentages  of  employees 
enrolled  as  members  in  the  association, 
the  first  prize  going  to  the  transporta- 
tion department  and  the  second  to  the 
electrical  department.  A  large  num- 
ber of  prize  banners  were  awarded  to 
various  divisions. 

Mr.  Mitten  directed  his  remarks  of 
the  afternoon  largely  to  the  wives  of 
the  employees,  urging  them  to  main- 
tain their  record  for  thrift.  He  urged 
the  families  to  plan  to  save  the  7i-cent 
differential,  current  payments  of  which 
the  employees  have  consented  to  have 
deferred,  and  not  to  establish   a  72J- 


cent  scale  of  living;  rather  to  maintain 

the  present  65-cent  scale  of  living  and 

saving.     He  predicted  that  there   will 

be  a  drop  in  fares  and  wages  in  other 

cities,      automatically      returning     the 

Philadelphia  men's  65  cents  under  their 

agreement,    for    which    they    would    be 

prepared,  and   in  addition   would  have 

a  nest  egg  for  the  future. 

In   his  evening  address   Mr.   Mitten 

referred  to  this  again,  saying: 

I  don't  see  how  tares  can  stay  up  the 
country  over.  We  have  built  up  a  6o-cent- 
an-hour  wage  by  hard  work  and  without 
raising  our  fares,  while  in  other  cities, 
when  they  get  back  to  the  5-cent  fare,  their 
wages  based  on  a  fare  higher  than  5  cents 
will  have  to  drop  accordingly.  In  the 
meanwhile  we  shall  be  able  to  hold  the 
65-cent   wage   on   the   nickel   rate. 

He  then  touched  on  the  money  due 

the  men  in  the  deferred  wage  increase, 

which  is  retroactive  to  June  1. 

We  are  waiting  for  that  money,  and  we 
are  going  to  get  it,  because  no  community, 
after  it  once  recognizes  what  this  organiza- 
tion of  men  means  ;  when  it  compares  what 
we  are  giving  Philadelphia  in  peace,  in  good 
service ;  when  it  compares  that  with  the 
things  that  are  happening  in  our  neighbor- 
ing cities,  and  -Bhich  have  been  happening 
ever  since  the  war  began  ;  when  they  take 
time  to  think  that  their  cars  ran  in  war- 
times, while  the  cars  of  other  cities  "were 
l)eing  held  up  because  of  disagreements  be- 
tween men  and  management :  when  they 
see  that  we  are  the  one  city  that  has 
doubled  the  rides  in  the  last  ten  years — 
doubled  the  rides  that  each  person  in  the 
population  takes  each  year-— do  you  get 
that? — will   refuse  to   pay   the  cost. 

Zone  System  Coming 

Indications  of  the  application  of  a 
zone  system  in  Philadelphia  were  made 
by  Mr.  Mitten  in  referring  to  the  neces- 
sity and  ability  of  the  company  to 
obtain  more  revenue.  He  spoke  as  fol- 
lows in  this  connection: 

We  don't  care  what  anybody  else  did  and 
failed  ;  that  is  no  mark  for  us ;  if  it  is  right 
we  will  do  it,  and  there  is  no  such  word  as 
fail. 

We  have  set  a  mark  in  co-operation.  We 
may  yet  set  a  mark  in  our  method  of 
properly  collecting  from  our  passengers 
what  they  should  pay  for  what  they  get 
If  any  man  knows  that  he  is  paying  for 
what  he  gets  proportionately  with  every 
other  man,  while  he  may  kick  and  object 
at  the  outset,  he  knows  full  well  that  it  is 
right  and  that  he  properly  should  pay  just 
in  proportion  to  what  the  other  fellow  pays. 

Therefore,  having  established  that  princi- 
ple, if  we  do,  and  made  it  practical  of 
operation,  I  haven't  any  doubt  in  the  world 
that  you  men  can  make  it  comfortably 
effective  to  the  people  you  carry,  no  matter 
what   failures    there    are    anywhere    else. 

What  other  people  do  is  no  measure  for 
us  at  all  In  our  method  of  operation  any 
more  than  the  degree  of  co-operation  be- 
tween men  and  management  here  can  be 
measured  by  what  we  se«  elsewhere.  WTien 
the  method  has  been  determined  it  will  be 
made  known  to  you ;  It  will  be  explained  to 
you,  and  then  we  will  say.  "Its  right,  let's 
show  America  how  perfect  this  machine  can 
be  made  to  work." 

Mr.  Mitten  praised  the  "smiling  pro- 
gram" which  the  men  are  now  carry- 
ing out  100  per  cent.  He  said  he 
credited  the  increased  riding  habit  in 
Philadelphia  to  the  attitude  of  the  men. 


Mr.  Mitten  was  followed  by  various 
chairmen  of  the  committees,  who  with- 
out exception  gave  praise  to  Mr.  Mit- 
ten's management  and  to  the  co-oper- 
ative spirit  and  resultant  fine  feeling 
among  all  the  employees  of  the  sys- 
tem. Other  features  of  the  evening 
were  the  rousing  welcome  given  to 
H.  G.  Tulley,  now  of  Buffalo,  and  musi- 
cal numbers,  including  some  more  sing- 
ing under  Rodeheaver's  leadership.  One 
of  these  numbers  was  the  following 
song,  sung  to  the  tune  of  "Oh,  What  a 
Pal  Was  Mary": 

Oh,  what  a  pal  is  Mitten, 

Oh,    what    a    pal    is    he. 

He   came   from    the    West. 

And    gave    his    best 

In   handling  the  P.   R.   T. 

"Keep  down  the  fares,"  his  motto ; 

Improve   all   along   the   line. 

This   is  his  pride. 

Five    cents    a   ride. 

Oh,  Mitten,  a  pal  of  mine 


Denver  Strike  a  Memory 

Strike  Breakers  All  Leave  Denver — Old 

Men  Make  Overtures  to  Return 

to  Work 

All  strike  breakers  on  the  lines  of  the 
Denver,  (Col.)  Tramway  were  replaced 
on  Aug.  31  with  new,  permanent  em- 
ployees. Except  for  a  few  men,  every 
strike  breaker  has  left  town.  F.  W. 
Hild,  general  manager  of  the  tramway, 
who  has  been  out  of  town  on  a  vacation 
after  a  strenuous  month,  has  not  yet 
received  the  latest  proposal  of  the 
union.  This  plan  is  that  the  men  re- 
turn in  a  body  with  full  seniority  rights. 

Labor  leaders  are  in  a  row  over  re- 
peated assertions  that  they  have  pro- 
posed that  the  City  Council  grant  a  7- 
cent  fare,  provided  the  strikers  are 
taken  back  in  a  body  and  given  a  slight 
wage  increase.  A  City  Councilman 
stated  that  the  president  of  the  State 
Federation  had  asked  him  if  he  would 
favor  a  7-cent  fare  on  condition  that 
the  strikers  be  reinstated  with  their 
seniority  rights. 

The  free  jitneys  started  by  the  Amal- 
gamated to  compete  with  the  Denver 
Tramway  were  discontinued  on  Sept. 
1,  and  the  union  men  were  told  that 
they  could  once  more  ride  the  street 
cars.  William  J.  Lynch,  who  had  charge 
of  the  bus  lines,  said: 

We  And  we  were  hauling  about  25,000 
persons  daily,  mostly  during  the  tramway 
rush  hours.  This  was  a  great  help  to  the 
Denver  Tramway  in  the  effort  to  give  what 
it  claims  to  be  giving,  namely,  normal 
service. 

The  Union  took  in  $5,500  during  the 
eighteen  days  it  operated  the  buses  and 
paid  out  $2,800  for  oil  and  gas,  $3,000 
for  tire  repairs  and  $3,800  in  wages. 
Mr.  Lynch  insists  that  bus  lines  would 
make  money  on  a  5-cent  fare  in  spite 
of  the  fact  they  lost  money  while  get- 
ting gratuities  of  10  cents  to  50  cents 
from  each  of  their  union  passengers. 
The  discontinuance  of  jitney  service  was 
due  to  the  need  of  money  for  strike 
benefits  and  was  coincident  with  the 
removal  of  all  strikebreakers  from  the 
city. 

Col.  C.  C.  Ballou,  military  commander 
of  Denver,  is  conducting  an  investiga- 
tion of  the  termination  of  jitney  opera- 
tion, intimating  there  might  be  more 
behind   the   cessation   of   service   than 
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appears  on  the  surface.  He  states  that 
a  more  careful  guard  will  therefore 
be  maintained  over  cars  in  operation. 

Major  General  Wood  returned  to 
Denver  on  Aug.  27  and  conferred  with 
city  and  state  officials  and  Col.  C.  C. 
Ballou,  military  commander  of  Denver. 
General  Wood  stated  that  he  would 
make  no  further  effort  to  settle  the 
strike  "since  the  situation  has  appar- 
ently passed  the  talking  stage;  both 
sides  in  the  controversy  seemed  to  have 
settled  down  with  the  determination 
to  settle  the  thing  in  their  own  way, 
and  there  doesn't  seem  to  be  much  that 
we  can  do  in  the  way  of  settlement." 

In  spite  of  the  protests  of  the  State 
Federation  of  Labor,  soldiers  continued 
to  ride  the  cars  as  guards. 

Waiving  the  question  of  wages  and 
the  working  agreement  at  this  time, 
strikers  on  Aug.  29  decided  to  offer  to 
return  to  work  on  the  same  basis  as 
of  July  31,  1920.  The  offer  was  placed 
in  the  hands  of  G.  Y.  Harry,  fedel-al 
mediatcr,  to  present  to  General  Man- 
ager Hild.  Inasmuch  as  the  company 
now  has  more  than  800  of  the  1,150 
men  needed  to  operate  the  system 
and  is  holding  firm  in  its  previous 
decision  to  refuse  to  discharge  any 
new,  permanent  employees  to  make 
room  for  strikers,  the  strike  situation 
remains  deadlocked. 

The  action  of  the  mass  meeting  on 
Aug.  29  was  the  first  modification  of 
the  strikers'  demands.  The  wage  ques- 
tion and  the  working  agreement  de- 
mands have  been  dropped. 

Arrangements  are  being  made  by 
Gov.  Oliver  H.  Shoup  to  revive  the 
state  constabulary,  on  recommenda- 
tion of  General  Wood.  This  body  will 
be  used  to  assist  the  largely  augmented 
police  force  for  riot  duty  and  maintain- 
ing order.  It  was  expected  that  the 
federal  troops  will  be  removed  from 
Denver  some  time  after  Labor  Day. 

On  Aug.  31  the  last  of  the  temporary 
employees  were  sent  out  of  town.  Cen- 
tral Division,  the  most  important  of  the 
four  divisions  of  the  company,  is  in 
charge  of  permanent  employees.  New 
men  are  now  operating  the  entire  tram- 
way system  and  giving  about  75  per 
cent  normal  service  in  morning  rush 
hour,  through  the  day,  and  at  night. 


Wants  Special  Legislative  Session 
to  Consider  Trolleys 

Lucius  S.  Storrs,  president  of  the 
Connecticut  Company,  visited  Marcus 
H.  Holcomb,  Governor  of  the  State, 
on  Aug.  31,  requesting  the  Governor 
to  have  the  special  session  of  the 
Legislature  which  convenes  Sept.  14 
consider  the  plight  of  the  trolley  com- 
panies. The  Governor  did  not  an- 
nounce his  decision  in  the  matter,  but 
those  close  to  him  said  that  it  was 
probable  that  the  trolley  situation 
would  not  be  considered  by  the  Legis- 
lature, which  is  called  for  the  purpose 
of  making  the  women  of  the  State 
eligible  to  vote  in  the  November  elec- 
tions; in  accordance  with  the  provisions 
of  the  suffrage  amendment. 


Des  Moines  Strike  Settled 

Temporary  Six-Cent  Fare  Ordered,  With  Additional  Revenue 
to  Go  to  Employees 

Following  the  strike  order  of  Monday  morning  Aug.  23  the  employees  of  the 
Des  Moines  (la.)  City  Railway  turned  their  cars  into  the  carhouses  at  1 
o'clock  Tuesday  morning  and  not  a  wheel  turned  until  the  following  Thursday 
morning.  An  agreement  to  return  to  work  was  reached  at  a  conference  of 
several  hours  between  attorneys  and  officials  of  the  railway  with  the  executive 
committee  of  the  striking  employees.  The  settlement  was  made  on  the  basis 
of  Judge  Wade's  order  of  Saturday  that  a  6-cent  fare  be  charged  for  a  period 
of  not  to  exceed  ninety  days,  the  additional  revenue  to  the  company  to  be 
applied  to  the  70-cent  wage  scale  and  the  remainder  to  paying  the  back  wages 
which  result  from  the  arbitration  award  dating  back  to  March  1. 


UPON  receiving  word  that  the  men 
had  gone  on  strike  Judge  Wade 
hurried  to  Des  Moines  from  his 
summer  home  in  Minnesota  and  issued 
an-  order  which  abrogated  the  present 
working  agreement  between  the  com- 
pany and  the  men,  and  authorized  the 
receivers  for  the  Des  Moines  City  Rail- 
way to  cease  attempts  at  operation  and 
to  release  all  men  except  those  neces- 
sary to  care  for  the  property. 

State  Fair  Week 

Judge  Wade's  order  specified  that  no 
strikebreaker  would  be  brought  to  Des 
Moines  to  operate  the  cars  and  put  it 
directly  up  to  the  city  and  the  men  to 
come  to  terms  if  Des  Moines  was  to 
have  service.  The  regular  afternoon 
editions  of  the  city  newspaper  on 
Wednesday  came  out  with  stories  to 
the  effect  that  Des  Moines  would 
apparently  be  without  railway  service 
indefinitely,  but  extras  appeared  on  the 
streets  shortly  after  five  o'clock  bearing 
the  cheering  news  that  an  agreement 
providing  for  the  settlement  of  the 
matter  had  been  reached. 

Des  Moines  faced  the  strike  at  a  most 
inopportune  time  as  the  Iowa  State 
Fair  opened  Friday,  and  it  is  the  mecca 
for  thousands  of  lowans  for  a  week. 
As  soon  as  the  strike  was  declared, 
however,  hundreds  of  jitneys  were  on 
the  streets  and  for  two  days  business 
was  practically  at  normal. 

Upon  arriving  at  an  agreement  with 
the  railway  officials  the  executive  com- 
mittee of  the  union  waited  upon  Judge 
Wade  and  asked  that  they  be  allowed 
to  reconsider  their  action  in  striking. 
They  were  advised  that  if  they  could 
arrive  at  an  agreement  with  their  em- 
ployers which  would  meet  with  his  ap- 
proval he  would  order  them  being 
placed  back  on  the  cars. 

No  Real  Opposition 

The  strike  demands  were  entirely 
upon  the  basis  of  the  back  pay,  and 
upon  the  assurance  from  the  company 
that  they  would  be  paid  as  rapidly  as 
the  6-cent  fare  would  produce  the  nec- 
essary funds,  the  men  agreed  to  return. 
It  is  understood  that  the  back  pay  will 
be  paid  in  monthly  installments.  Of- 
ficials of  the  company  have  stated  that 
unless  the  6-cent  fare  is  enjoined  the 
back  wages  should  be  cleared  up  by 
Jan.  1. 

While  there  have  been  numerous 
anonymous  rumblings  from  so-called 
protectors  of  the  city's  rights,  as  yet  no 


real  effort  has  been  made  toward  inter- 
fering with  the  6-cent  fare  ordered  by 
Judge  Wade. 


Boston  "L"  Adopts  Pension  Plan 

The  Boston  (Mass.)  Elevated  Rail- 
way has  recently  adopted  a  pension 
plan  for  the  benefit  of  faithful  employ- 
ees. The  company  will  appropriate 
money  for  this  purpose,  but  no  con- 
tribution will  be  accepted  from  any  em- 
ployee. There  are  three  classes  eligible 
for  the  pension  as  follows: 

Class  A  includes  all  employees  whose 
age  is  sixty-five  or  over  (females  sixty 
or  more)  and  whose  term  of  employ- 
ment has  been  twenty  years  or  more. 

Class  B  includes  all  employees  whose 
age  is  sixty  to  sixty-four  (females 
fifty-five  to  fifty-nine)  and  whose  term 
of  employment  has  been  twenty-five 
years  or  more. 

Class  C  includes  employees  whose 
age  is  les^  than  sixty  (females  less 
than  fifty-five)  and  whose  term  of  em- 
ployment has  been  thirty  years  or  more. 

The  term  of  employment  in  each  case 
means  continuous  service  with  the  Bos- 
ton Elevated  Railway  or  predecessor 
companies  with  no  break  except  through 
illness  which  cannot  exceed  six  months 
to  be  credited. 

Employees  in  Class  A  may  retire  at 
their  own  request  or  at  the  discretion  of 
the  committee  on  pension,  but  employ- 
ees in  Classes  B  and  C  can  only  retire 
at  the  discretion  of  the  committee. 

The  annual  amount  of  the  pension  is 
not  to  exceed  $2,000  or  be  less  than 
$300  a  year.  The  amount  is  to  be  ar- 
rived at  by  taking  1  per  cent  of  the 
average  yearly  earnings  for  the  ten 
years  prior  to  retirement,  times  the 
number  of  years  continuously  employed. 

A  general  provision  is  made  that  the 
board  shall  have  the  right  to  annul, 
alter  or  amend  in  any  way  any  and  all 
of  the  provisions  contained  in  this  plan; 


Investment  Bankers  Meet 

The  ninth  annual  convention  of  the 
Investment  Bankers  Association  of 
America  will  be  held  at  Copley-Plaza 
Hotel,  Boston,  Mass.,  on  Oct.  4  to  6, 
inclusive.  There  will  be  two  sessions 
each  day,  the  second  session  on  Oct.  4 
and  Oct.  6  being  held  in  the  afternoon 
and  that  on  Oct.  5  in  the  evening. 

The  report  of  the  public  service 
securities  committee  will  be  presented 
on  the  evening  of  Oct.  5. 
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News  Notes 


Cloudburst  Stops  Operation  of  Cars. 
— As  a  result  of  a  cloudburst  on  the 
evening  of  Aug.  22  the  power  house  of 
the  local  line  at  Springfield,  Ohio,  was 
flooded  and  the  operation  of  all  cars 
stopped.  About  1,000  ft.  of  the  Ohio 
Electric  Railway  track  was  washed  out. 

Fifteen  per  Cent  Wage  Increase. — 
Employees  of  the  Toledo,  Bowling 
Green  &  Southern  Traction  Company, 
Toledo,  Ohio,  have  been  granted  a  15 
per  cent  increase  in  wages  under  new 
contracts  signed  up  recently.  The  men 
had  asked  for  a  40  per  cent  increase 
and  threatened  to  tie  up  the  lines. 

Winnipeg  Men  Join  O.  B.  U. — At  a 
meeting  on  Aug.  27  the  employees  of 
the  Winnipeg  (Man.)  Street  Railway 
decided  to  cease  existence  as  an  inde- 
pendent organization,  and  voted  for  di- 
rect affiliation  with  the  One  Big  Union. 
The  latter  body  is  a  merger  of  practi- 
cally all  working  trades  unions  in  the 
city  of  Winnipeg. 

Wage  Settlement  Negotiations  Con- 
tinue.— The  motormen  and  conductors  in 
the  employ  of  the  Berkshire  Street 
Railway,  Pittsfield,  Mass.,  have  re- 
jected the  two  offers  of  C.  Q.  Richmond, 
general  manager,  on  the  settlement  of 
the  wage  dispute.  Mr.  Richmond  offered 
a  flat  15  per  cent  wage  increase  on 
arbitration  with  the  Berkshire  district 
court  judges  as  arbitrators.  Confer- 
ences looking  toward  a  settlement  will 
continue. 

Ninety-five  Cents  an  Hour  Wanted. — 
The  employees  of  the  Boston- Worcester 
Street  Railway  have  presented  a  new 
wage  demand  asking  for  95  cents  an 
hour  for  conductors  and  motormen. 
They  are  paid  52  cents  an  hour  now.  A 
year  ago  last  June  the  men  struck  and 
were  out  a  day  in  a  demonstration 
against  what  they  termed  "the  delay  of 
the  War  Board."  That  strike  was  ended 
by  advancing  the  pay  to  52  cents  an 
hour  from  47  cents. 

Ten-Cent  Increase  in  Wages.  —  Em- 
ployees of  the  Hartford  &  Springfield 
Street  Railway,  Warehouse  Point, 
Conn.,  will  hereafter  receive  55  cents  an 
hour  for  their  services,  it  is  announced 
by  Harrison  B.  Freeman,  receiver  for 
the  company.  The  men  were  formerly 
paid  45  cents  an  hour.  In  order  to  pre- 
vent friction  with  fhe  Hartford  men, 
the  pay  of  the  employees  who  run  the 
cars  from  East  Windsor  Hill  to  the 
town  line  at  Windsor  will  be  paid  60 
cents  an  hour. 

City  and  Suburban  Men  Want  More. 
• — The  trainmen  of  the  Cincinnati,  New- 
port &  Covington  Railway,  Cincinnati, 
Ohio,  are  seeking  an  increase  in  wages. 
The  old  contract  provided  for  a  wage 
scale  of  45  cents  an  hour  for  the  ^rst 


three  months;  48  cents  an  hour  for  the 
next  nine  months  and  50  cents  an  hour 
thereafter.  The  scale  under  the  pro- 
posed contract  is  85  cents  for  the  first 
three  months,  88  cents  for  the  next 
nine  months  and  90  cents  thereafter. 
The  men  also  put  in  a  request  for 
straight  day  work. 

Five   per  Cent  Wage   Increase. — An 

increase  of  5  per  cent  in  wages  to  the 
employees  of  the  Newport  County  Elec- 
tric Street  Railway,  Boston,  Mass.,  has 
been  announced  by  the  Board  of  Arbi- 
tration, composed  of  Robert  S.  Goff, 
Henry  Lloyd  Rooney  and  Patrick  H. 
Forgan.  The  men  will  hereafter  receive 
a  minimum  of  48.4  cents  and  a  maxi- 
mum of  53.3  an  hour.  These  lines  were 
separated  from  the  rest  of  the  Bay 
State  Street  Railway  System  when  the 
public  trustees  took  control  of  the  prop- 
erty. 

Increase  for  Municipal  Employees. — 

Conductors  and  motormen  employed  on 
the  municipal  street  railway  lines  of 
the  city  of  Tacoma,  Wash.,  have  been 
granted  wage  increases,  giving  them 
a  wage  equal  to  that  of  the  trainmen 
of  the  Tacoma  Railway  &  Power  Com- 
pany. The  new  scale  provides  a  5-cent 
raise  for  beginners,  or  from  55  cents  to 
59  cents ;  an  increase  of  4  cents  for  those 
employed  six  months,  and  for  those 
who  have  worked  two  years  a  3-cent 
increase,  or  63  cent?.  Commissioner  H. 
Roy  Harrison  states  that  he  will  try 
one-man  cars  on  the  line. 

Mr.  Damon  Presents  Terminal  Plan 
for  Los  Angeles: — George  A.  Damon,  in 
behalf  of  the  City  Planning  Association 
of  Los  Angeles,  Cal.,  has  presented  to 
the  California  Railroad  Commission  a 
substitute  plan  for  a  rapid  transit  and 
trunk  line  terminal.  Other  plans  under 
consideration  by  the  commission  in- 
clude those  of  its  engineer,  Mr.  Sachse, 
and  of  the  railway  companies  them- 
selves. Mr.  Damon's  plan  would  in- 
clude the  combining  of  the  Southern 
Pacific  and  Salt  Lake  passenger  busi- 
ness in  the  present  Arcade  Station  and 
the  construction  of  the  proposed  Pacific 
Electric  viaducts  and  elevated  tracks 
toward  Long  Beach,  the  shore  resort, 
as  well  as  preparation  of  plans  for  a 
completely  unified  and  electrified  rail- 
road terminal. 

Ohio  Electric  Railway  Men  Get  In- 
crease.— An  agreement  was  sigrned  on 
Aug.  15  by  the  Ohio  Electric  Railway 
and  representatives  of  the  Amalga- 
mated Association  through  which  the 
men  are  granted  an  increase  of  prac- 
tically 10  cents  an  hour  in  their  wages. 
The  new  scale  for  interurban  men  will 
be  46,  52  and  60  cents  an  hour  in  place 
of  the  present  scale,  which  provides 
wages  of  41  to  50  cents  an  hour.  Train- 
men on  the  city  lines  in  Newark  and 
Zanesville  will  receive  44,  49  and  57 
cents,  an  hour  in  place  of  the  present 
scale  of  38  to  47  cents  an  hour.  Freight 
brakemen  will  receive  44  cents  an  hour, 
an  increase  of  9  cents.  The  union  had 
asked  75,  77  and  80  cents  an  hour  for 
men  employed  on  both  the  interurban 
and  the  city  lines. 


Programs  of  Meetings 

Illuminating  Engineering  Society 
The  fourteenth  annual  convention  of 
the  Illuminating  Engineering  Society 
will  be  held  at  the  Hotel  Statler,  Cleve- 
land, Ohio,  from  Oct.  4  to  Oct.  7. 
Among  the  various  divisions  of  illumi- 
nating engineering  papers  to  be  dis- 
cussed will  be  automobile  lighting,  de- 
sign and  characteristics;  reflectors, 
shape  and  intensity  of  light;  illumina- 
tion problems,  such  as  store  lighting 
and  theaters.  Many  other  topics  related 
to  illumination  will  also  be  considered. 


Iowa  Electric  Railway  Association 

As  announced  last  week,  the  mid- 
year meeting  of  the  Iowa  Electric  Rail- 
way Association  will  be  held  at  the 
Fontanelle  Hotel,  Omaha,  Neb.,  Sept. 
16  and  17.  John  Sutherland,  master 
mechanic  of  the  Tri-City  Railway, 
Davenport,  Io-*a,  is  chairman  of  the 
program  committee,  and  if  Scotch  in- 
genuity and  vigor  mean  anything,  it  is 
that  this  meeting  will  be  one  that  no 
operating  man  in  Iowa  or  neighboring 
states  can  afford  to  miss.  The  Elec- 
tric Railway  Journal  has  been  "let 
in"  on  some  of-  the  secret  planning  for 
this  program,  planning  which  does  not 
appear  in  the  program  as  outlined  be- 
low, but  which  contemplates  that  some 
highly  interesting  features  will  be 
"sprung"  on  the  members.  This  paper 
is  authorized  to  extend  a  cordial  invi- 
tation to  all  the  master  mechanics  and 
other  operating  oflScials  in  the  neigh- 
boring states  to  attend  at  Omaha. 

.The  program  as  announced  includes 
a  transportation  paper  by  Edgar  G. 
Anderson,  assistant  general  managei 
and  traffic  manager  of  the  Clinton, 
Davenport  &  Muscatine  Railway,  Dav- 
enport, Iowa;  a  paper  on  storekeeping 
by  Thomas  L.  Kennedy  of  the  People's 
Power  Company,  Davenport,  Iowa;  one 
on  modem  maintenance  practices  by 
Charles  M.  Feist,  master  mechanic  of 
the  Sioux  City  (Iowa)  Service  Com- 
pany, and  one  on  overhead  construc- 
tion and  maintenance,  by  K.  J.  Keith 
of  the  Des  Moines  City  Railway.  In 
addition  there  will  be  two  reels  of  mo- 
tion pictures  pertaining  to  the  elec- 
trical industry  and  another  reel  show- 
ing how  a  claim  agent  won  a  $20,000 
suit.  There  will  also  be  "certain"  en- 
tertainment features. 

The  paper  as  noted  above  will  occupy 
the  atteirtion  of  the  convention  on  the 
first  morning,  Thursday,  Sept.  16.  The 
afternoon  of  the  first  day  will  be  de- 
voted to  inspection  trips  over  the  prop- 
erty of  the  Omaha  &  Council  Bluffs 
Street  Railway.  This  inspection  will  be 
arranged  in  sections  and  directed  by  the 
several  department  heads  of  the  local 
company.  The  morning  of  the  second 
day  will  be  devoted  to  a  discussion  of 
the  papers  presented  Thursday  morn- 
ing and  of  the  points  observed  during 
the  inspection  trips  of  the  preceding 
afternoon.  Nothing  has  been  arranged 
for  the  afternoon  of  the  second  day. 
Delegates  are  urged  to  make  hotel 
reservations  early. 
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Financial  and  Corporate 


Abandonment  Approved 

Court  Sustains  Decision  of  Public  Serv- 
ice Commission  with  Respect  to 
Reno  Company's  Plea 

The  Supreme  Court  of  Nevada  re- 
cently sustained  the  order  of  the  I*ublic 
Service  Commission  of  that  State  per- 
mitting the  Reno  Traction  Company  to 
abandon  its  cross  city  lines.  Among 
other  things,  the  railway  agreed  with 
the  city  to  remove  the  rails  and  over- 
head wires  of  the  abandoned  lines  at 
an  early  date,  to  pay  the  cost  of  repair- 
ing all  streets  that  are  injured  in  tear- 
ing up  the  rails,  to  put  the  Sparks  line 
in  first  class  condition,  and  to  establish 
a  transfer  system  with  any  bus  line 
that  may  be  established  in  Reno. 

The  decision  by  the  commission  which 
has  been  sustained  by  the  court  was 
rendered  Dec.  22,  1919.  It  followed 
hearings  before  the  commission  held  on 
March  22,  1919;  May  17,  1919;  Sept. 
24,  1919;  Oct.  8,  1919,  and  Oct.  24, 
1919.  From  the  testimony  introduced 
it  was  shown  that  the  total  earnings 
of  the  Reno  city  lines  for  the  year  1918 
were  $9,714,  while  the  operating  ex- 
penses of  the  city  lines  alone  were 
$17,834. 

Commission    Favors    Abandonment 

With  taxes,  interest  on  indebted- 
ness, etc.,  of  $3,489  added  to  the  ex- 
penses, it  became  obvious  that  it  was 
impracticable  from  the  point  of  view  of 
either  the  interest  of  the  public  or  that 
of  the  company  to  continue  operation 
of  the  city  lines.  Furthermore,  the  cost 
of  putting  the  existing  system  of  city 
lines  into  a  safe  and  proper  condition 
appeared  to  be  absolutely  prohibitive, 
even  if  the  fares  and  patronage  were 
increased  sufficiently  to  pay  the  normal 
operating  expenses.  In  consequence 
Commissioners  Simmons  and  Scrugham 
decided  to  allow  the  petition  of  the  com- 
pany for  the  discontinuance  of  city  lines 
effective  on  Jan.  15,  1920,  as  follows: 

1.  Commencing  at  the  Intersection  of 
Second  and  Sierra  Streets  In  said  City  of 
Reno,  and  running  thence  westerly  on 
Second  Street  to  the  westerly  limits  of  the 
City  of  Reno. 

2.  Commencing  at  the  intersection  of 
Fourth  and  Sierra  Streets,  running  thence 
northerly  on  Sierra  Street  to  Ninth  Street; 
thence  easterly  on  Ninth  Street  to  Center 
Street  (the  present  terminal  of  said  line) 
at  the  main  entrance  gate  of  the  State 
University  grounds. 

.■!.  Commencing  at  the  intersection  of 
Second  and  Virginia  Streets  running  thence 
southerly  on  Virginia  Street  to  Moran 
Street,  thence  easterly  on  Moran  Street  to 
Wells  Avenue ;  thence  southerly  on  Wella 
Avenue  to  Cheney  Street  (the  present  ter- 
mmai  of  said  line). 

4.  Commencing  at  the  intersection  of 
South  Virginia  Street  and  California  Ave- 
nue, and  running  thence  westerly  to  Plumas 
Street ;  thenpe  southerly,  on  Plumas  Street 
to  Reno  Avenue. 

Chairman  Shaughnessy  dissented.  He 
said : 

I  am  unable  to  agree  with  the  majority 
opinion  for  the  reason  primarily  that  I  am 


not  wiling  to  authorize  the  company  to 
discontinue  operation  of  its  Reno  city  lines, 
until  it  has  been  shown  beyond  a  reasonable 
doubt  that  the  public,  after  being  fully  In- 
formed, will  not  adequately  support  the 
road.  The  company  undertakes  to  save 
itself  in  so  far  as  it  can  by  proposing  that 
it  be  permitted  to  abandon  the  operation 
of  Its  Reno  city  lines,  but,  generally  speak- 
ing, I  feel  that  a  line  having  been  built, 
equipped  and  put  into  operation  between 
points  where  it  is  rendering  an  essential 
public  service,  should  not  be  abandoned 
until  after  the  people  have  been  given  an 
opportunity  to  make  operation  successful 
through  the  medium  of  Increased  rates  and 
patronage  if  necessary,  and  the  company 
has  been  required  to  rehabilitate  and  mod- 
ernize its  facilities  where  by  so  doing  sub- 
stantial economies  in  operation  can  be 
effected  ;  an^  this  is  especially  true  if,  by 
such  co-operative  action,  an  essential  public 
service  can,  for  the  future,  be  maintained 
and  improved. 

Mr.  Shaughnessy  suggested  cash  fares 
of  10  cents  with  two  tickets  for  15  cents. 

The  line  of  railway  operated  by  the 
company  comprises  approximately  7 
miles  of  track,  3  miles  of  which  may  be 
credited  to  the  Reno  service  and  the 
balance  to  the  Reno- Sparks  interurban 
service. 

The  injunction  proceedings  brought 
to  prevent  the  abandonment  did  not 
hold.  In  other  words,  as  stated  at  the 
outset,  the  railway  won  out  and  the 
case  was  dismissed.  It  was  reported 
on  Aug.  20  that  the  tracks  were  then 
being  torn  up.  The  company  will  in 
the  future  operate  only  the  interurban 
line  which  runs  out  to  Sparks. 


Receiver  Hopeful  of  Better  Things 

In  a  recent  hearing  on  the  matter  of 
foreclosure  of  the  property  of  the  New 
York  (N.  Y.)  Railways  before  Federal 
Judge  Mayer,  to  which  reference  has 
been  made  previously  in  the  Electric 
Railway  Journal,  the  court  stated 
that  in  seeking  a  foreclosure  of  the 
property  of  the  railway  the  security 
holders  were  well  within  their  rights, 
but  that  there  appeared  to  be  no  reason 
for  instant  action.  It  was  disclosed 
that  the  receiver  of  the  company  and 
his  counsel  were  hopeful  that  time 
would  cure  many  of  the  company's 
financial  ills.  Special  reference  was 
made  to  the  Lexington  Avenue  line, 
which,  like  all  the  long  lines  embraced 
within  the  system,  is  not  meeting  ex- 
penses. It  was  pointed  out,  however, 
that  a  marked  improvement  in  the  in- 
come of  this  line  might  reasonably  be 
expected  within  a  short  time  due  to 
recent  changes  in  the  district. 

There  was  much  talk  in  court  con- 
cerning proposed  reorganization  plans, 
and  it  was  said  that  any  decree  author- 
izing a  sale  of  the  property  under  fore- 
closure must  be  accompanied  with  some 
plan  indicating  measures  to  follow  a 
sale  of  the  property  so  as  to  guarantee 
the  continued  operation  of  the  car  lines. 

The  question  of  foreclosure  will  come 
before  the  court  again  for  settlement 
before  Nov.  1. 


Back  to  the  Owners 

Court  Permits  New  Haven  Railroad  to 

Abrogate  Leases  of  Certain  Rhode 

Island  Trolleys 

The  trustees  appointed  under  the  dis- 
solution decree  against  the  New  York, 
New  Haven  &  Hartford  Railroad  ob- 
tained from  Federal  Judge  Mayer  at 
New  York  on  Aug.  28  authority  to 
abrogate  the  leases  of  certain  electric 
railway  lines  held  by  the  Rhode  Island 
Company  and  to  return  the  lines  to  the 
owners  on  Sept.  7  next. '  The  court  was 
also  asked  to  instruct  the  trustees  con- 
cerning 96,885  shares  of  the  company 
and  9,132  shares  of  the  stock  and  bonds, 
valued  at  $600,000,  of  the  Providence 
&  Danielson  Railway,  which  were 
transferred  to  the  trustees  by  the  New 
Haven  &  New  England  Navigation 
Companies,  and  which  were  ordered  to 
be  sold  July  1,  1921. 

Jitneys  Decrease  Eaknings 

The  earnings  of  the  Rhode  Island 
Company,  which  operates  the  electric 
railways  in  Rhode  Island,  the  trustees 
explained,  decreased  steadily  during 
1918  and  1919  because  of  the  competi- 
tion of  jitneys  and  increases  in  wages 
and  materials.  A  default  was  made  by 
the  company  in  the  payment  of  its 
franchise  taxes,  and  it  was  unable  to 
meet  some  of  its  current  obligations. 
Finally,  the  property  was  placed  in  the 
hands  of  receivers,  who  have  reported 
that  the  receipts  were  less  than  the 
operating   costs. 

The  trustees  said  that  they  have  no 
money  to  operate  the  lines,  or  to  pay 
the  cost  of  their  upkeep.  They  stated 
that  the  stock  of  the  company,  in  their 
opinion,  could  not  be  sold  now  or  in 
the  future  for  any  substantial  amount 
and  that  it  appeared  to  be  certain  that 
the  company  will  never  again  be  able 
to  operate  them.  Therefore  there  is  no 
reason  to  believe  that  the  sale  of  the 
property  in  July  next  will  bring  any 
price  much  above  that  which  could  be 
obtained  for  the  lines  as  scrap. 

Until  next  July,  the  trustees  ex- 
plained, they  will  be  left  in  possession 
of  the  properties  of  the  Providence  & 
Danielson  Railway  and  the  Sea  View 
Railroad  without  funds  to  pay  for  their 
operation.  It  was  pointed  out  that  the 
securities  in  the  possession  of  the  trus- 
tees belong  to  the  New  Haven  Com- 
pany, and  that  this  company  should  be 
required  to  assume  the  cost  and  re- 
sponsibility of  their  disposition.  The 
continuance  of  their  control  by  the 
trustees,  it  was  said,  could  be  nothing 
but  a  hindrance  and  a  detriment  to  all 
of  the  parties   in   interest. 

Wants  to   Return   Lines 

The  court  was  asked  to  give  the 
trustees  permission  to  return  the  stock 
of  the  lines  to  the  New  Haven  Com- 
pany. The  situation  of  the  Rhode 
Island  Company,  it  was  said,  was  less 
critical  than  that  of  the  other  com- 
panies in  the  State  of  Rhode  Island 
because  the  receivers  are  operating  the 
company's  lines. 
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New  Haven  Merger  Approved 

Federal  Judge  Mayer  at  New  York 
signed  an  order  on  Aug.  26  modifying 
the  decree  of  dissolution  against  the 
New  York,  New  Haven  &  Hartford 
Railroad,  made  Oct.  17,  1914,  which 
permits  the  company,  if  the  necessary 
consents  can  be  obtained  from  the  Fed- 
eral and  State  authorities,  to  merge 
with  the  Harlem  River  &  Port  Chester 
Railroad  and  the  Central  New  England 
Railway.  The  purpose  of  the  merger 
is  to  enable  the  New  Haven  Company 
to  vote  the  400,000  shares  of  stock 
of  the  Connecticut  Company,  which 
controls  the  Connecticut  trolley  lines,  to 
the  end  that  the  latter  company  may 
execute  a  mortgage  of  its  property  so 
that  outstanding  debentures  of  the 
Consolidated  Railway,  a  subsidiary  of 
the  New  Haven  Company,  to  the 
amount  of  $10,884,000  may  be  secured. 

The  Connecticut  Company,  it  was  ex- 
plained, owes  the  New  Haven  Company 
$4,071,038,  of  .which  $1,000,000  is  upon 
debentures  and  the  remainder  on  notes 
for  advances  made  up  to  Dec.  31,  1919. 

In  its  application  to  the  court  the 
New  Haven  Company  said  that  on 
March  1  last  it  was  indebted  to  the 
United  States  Government  for  sub- 
stantially $66,000,000,  including  its 
short  term  indebtedness  amounting  to 
$43,000,000,  which  was  spent  for  better- 
ments and  improvements.  The  com- 
pany stated  that  it  was  arranging  for 
a  new  loan  from  the  Government  of 
$13,500,000  with  which  to  buy  needed 
locomotives  and  to  make  necessary  im- 
provements. It  said  that  it  expected 
to  be  able  to  meet  all  of  its  financial 
obligations  by  taking  advantage  of  the 
transportation  act  of  Feb.  28  last  until 
the  return  of  normal  conditions,  when 
it  hopes  to  be  able  to  take  care  of  its 
own  financing. 

The  application  says  that  the  Con- 
solidated Railroad  was  merged  with  the 
New  Haven  Company  on  Feb.  28,  1910. 
The  New  Haven  Company  assured  the 
court  that  the  merger  of  the  New 
Haven  vrith  the  Harlem  River  &  Port 
Chester  and  Central  New  England 
Companies  would  conserve  the  interests 
of  all  the  many  companies  that  are 
involved. 


Net  Loss  Increases 

The  net  loss  of  the  Pacific  Electric 
Railway,  Los  Angeles,  Cal.,  for  the 
month  of  May  was  $147,671.  This 
makes  a  total  loss  for  the  first  five 
months  of  1920  of  $625,298.  The  in- 
terest on  its  funded  debt  alone  is 
greater  than  the  gross  income  for  the 
period  considered.  Total  railway  oper- 
ating revenues  for  May  were  $1,223,- 
684  and  the  total  railway  operating  ex- 
penses $898,112.  The  operating  ratio 
was  73.3  per  cent.  Taxes  were  slightly 
more  than  $50,000.  The  company  had 
a  non-operating  income  of  $2,000,  which 
made  the  gross  income  $277,585.  The 
interest  on  the  funded  debt  amounted 
to  $368,116,  and  taking  the  rents  and 
depreciation  reserve  into  account  also, 
the  total  deduction  from  the  gross  in- 
come was  $425^256. 


The  company  handles  a  large  freight 
traffic.  In  1905,  886  carloads  of  freight 
were  handled,  while  in  1919,  108,460 
carloads  were  handled.  The  company 
has  applied  for  increased  rates  and  a 
hearing  is  now  going  on. 

INCOME    STATEMENT— PACIFIC 

ELECTRIC    RAILWAY 

Month — Mat,  1920 

Passenger  revenues    %    873.052 

Freight  and  switching  revenues. .       29S.073 
Other  revenues 52.559 

Total    railway    operating   reve- 
nue     $1,223,684 

Way   and  structures    %  99.943 

Equipment    176,676 

Power     148,636 

Conducting  transportation   370  248 

Traffic    : 11,672 

General    and    miscellaneous 92,597 

Transportation    for    investment — 

credit    1,660 

Total     railway     operating     ex- 
penses     $    898,112 

Net  operating  revenue $    325,572 

Taxes   assignable   to   railway   op- 
erations             60,007 

Operating  income    $    275.565 

Non-operating  income    2,020 

Gross  income   %    277,585 

Deductions  from  Gross  Income 
Interest  on  bonds  and  other  debt.$    368,116 
Rents    and    miscellaneous    income 

deljentures 37,327 

Depreciation 19,813 

Total     deductions     from     gross 

income   $    425,256 

Net  income  transferred  to  profit 

and   loss    $  »147,671 

Net  loss  for  five  months  ended 

May  31,  1920   t  •625,298 

•Deficit. 


Financial 
News  Notes 


Effect  of  Fare  Increases 

An  increase  from  a  5-cent  to  a  7-cent 
fare  was  made  by  the  Chicago  &  Joliet 
Electric  Railway  in  Joliet  in  August, 
1918,  and  an  increase  from  a  7-cent  to  a 
10-cent  fare  was  made  effective  in  Au- 
gust, 1919.  The  four  months  remaining 
in  1919  showed  a  decrease  in  traffic  of 
1.4  per  cent.  The  accompanying  table 
shows  statistics  for  the  first  six  months 
of  the  years  1918,  1919  and  1920. 

Revenue  Revenue 

Jan.  1              Fare  Passengers  From 

to  June  30       (Cents)   Carried  Passengers 

1918 5          2,916,691  $146,961 

1919 7    2,485,633  174,005 

1920 10    2.574,901  248,442 

The  7-cent-fare  period  compared  with 
the  5-cent-fare  period  shows  a  decrease 
in  traffic  of  16  per  cent  and  an  increase 
of  18.4  per  cent  in  revenue  with  an 
increase  of  40  per  cent  in  fare.  The 
10-cent-fare  period  compared  with  the 
7-cent-fare  period  shows  an  increase 
of  3.6  per  cent  in  traffic  and  an  increase 
of  42.8  per  cent  in  revenue  with  an 
increase  in  fare  of  42.7  per  cent.  The 
10-cent-fare  period  compared  with  the 
5-cent-fare  period  shows  that  with  an 
increase  of  100  per  cent  in  fare  the 
traffic  decreased  13  per  cent,  while  the 
revenue  increased  69.2  per  cent.  It 
has  been  estimated  that  if  the  fares 
had  remained  at  5  cents  there  would 
have  been  natural  increase  in  traffic 
and  revenue  of  at  least  12  per  cent. 
It  is  firmly  believed  that  the  100  per 
cent  increase  in  rate  of  fare  has  re- 
sulted in  increasing  the  revenue  at 
least  50  per  cent. 


Certificate  of  Dissolution  Filed. — The 

Trenton  (N.  J.)  Traction  Company,  an 
old  holdings  corporation  which  has  not 
functioned  for  several  years  has  been 
finally  dissolved.  A  certificate  of  dis- 
solution has  been  filed  with  Secretary 
of  State  Martin.  The  directors  of  the 
old  company  were  John  A.  Rigg,  Rich- 
mond L.  Jones  and  Walter  A.  Rigg, 
Reading,  Pa.;  and  F.  W.  Roebling,  Jr., 
and  Dr.  Edwin  H.  Ginnelly,  Treu- 
ton,  N.  J. 

Vote  to  Reopen  Lines. — The  citizens 
of  Randolph,  Mass.,  have  voted  to  ap- 
propriate $4,000  for  the  reopening  of 
the  Braintree-Randolph  line  of  the 
Eastern  Massachusetts  Street  Railway. 
Braintree  has  already  appropriated 
$4,000  and  the  public  trustees  of  the 
company  have  announced  that  they  in- 
tend to  restore  service  as  soon  as  pos- 
sible. Considerable  rehabilitation  work 
will  be  necessary  to  place  the  line  in 
operation,  since  it  has  now  been  idle 
for  several  months. 

Separate  Receiver  Likely.  —  Justice 
Alonzo  Hinkley  in  Supreme  Court  at 
Buffalo  will  appoint  a  receiver  for  the 
Hamburg  (N.  Y.)  Railway  in  a  fore- 
closure suit  brought  by  the  Bank  of 
Buffalo  in  behalf  of  the  bondholders 
under  a  first  mortgage  for  $750,000. 
The  proceedings  will  come  up  early 
this  month.  The  Hamburg  Railway  is 
part  of  the  Buffalo  &  Lake  Erie  Trac- 
tion Company's  system  which  will  be 
abandoned  under  a  decision  of  the 
court.  John  F.  Burke  of  Buffalo  is 
suggested  by  the  bondholders  for  re- 
ceiver. Bondholders  believe  the  line 
can  be  successfully  operated  if  sepa- 
rated from  the  Buffalo  &  Lake  Erie 
system. 

Smaller    Grand    Rapids    Deficit. — In 

spite  of  the  fact  that  the  Grand  Rapids 
(Mich.)  Railway  raised  its  fare  from  6 
cents  to  7  cents  on  June  24  the  report 
of  the  company's  operations  for  July 
showed  a  deficit.  Although  fewer  pas- 
sengers were  carried  in  July,  1920,  than 
in  July,  1919,  the  losses  were  not  as 
great,  the  deficit  for  July,  1919,  having 
been  $19,323,  while  the  deficit  for  July 
last  was  $5,446.  Passengers  carried 
decreased  64,321.  Total  earnings  of 
the  company  from  all  sources  in 
July  were  $158,052,  an  increase  of  $37,- 
869  over  the  earnings  for  the  same 
month  last  year.  The  net  income  after 
deducting  expenditures  was  $45,581, 
from  which  is  to  be  deducted  $51,027. 
Power  cost  the  company  $26,602  less  in 
July,  1920,  than  it  did  in  the  same 
month  of  1919.  An  appraisal  of  the 
property  of  the  company  is  now  being 
made  under  the  auspices  of  engineers 
selected  by  the  city. 
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Jitneys  Must  Go 

Connecticut   Company    Holds    Out    for 

Reenactment  of  Old  Bridgeport 

Ordinance  Properly  Drawn 

The  trustees  of  the  Connecticut  Com- 
pany feel  they  cannot  resume  service 
in  Bridgeport  under  an  ordinance  such 
as  the  committee  appointed  by  the 
Mayor  to  consider  transportation  mat- 
ters recommended,  but  are  prepared  to 
resume  service  under  a  measure  along 
the  lines  indicated  by  the  ordinance  of 
July  12.  This  is  the  substance  of  a 
reply  made  by  Arthur  M.  Marsh,  at- 
torney for  the  company,  to  the  question 
put  to  him  at  an  open  meeting  called 
by  the  Mayor  and  held  in  Bridgeport 
on  Aug.  30.  More  than  600  people  at- 
tended the  meeting. 

Council  Fails  to  Act 

The  Council  took  no  action  on  the 
trolley-jitney  controversy  at  the  meet- 
ing on  Aug.  30,  but  called  another 
meeting  for  the  latter  part  of  the  week, 
at  which  it  was  proposed  to  have  jit- 
ney officials,  members  of  the  ordinance 
committee  of  the  Commission  Council, 
the  Mayor's  special  commission  and 
representatives  of  the  railway  confer 
in  the  hope  that  some  middle-of-way 
procedure  might  be  found  toward  a  set- 
tlement of  the  matter. 

Mr.  Marsh  represented  the  Connec- 
ticut Company  in  the  absence  of  Mr. 
Storrs.  He  said  that  the  company's 
attitude  was  not  a  question  of  fairness 
or  of  unfairness,  but  of  what  was  best 
for  the  city  of  Bridgeport.  He  is  quoted 
as  follows: 

I  think  it  is  only  fair  to  the  Connecticut 
Company  and  only  reasonable  that  argu- 
ments should  be  directed  to  the  powers 
which  the  Aldermen  have.  The  board  is 
not  responsible  for  things  left  undone  which 
only  the  General  Assembly  can  do.  I  think 
they  are  only  responsible  for  what  Judge 
Banks  said  they  might  do.  We  have  been 
pretty  well  down  financially  as  a  public 
service  corporation  for  some  days.  We 
say  it  is  impossible  as  a  business  proposi- 
tion to  go  on  with  the  service  unless  the 
city  desires  to  make  some  change  in  the 
situation.  The  Board  of  Aldermen  has 
powers  to  establish  routes  as  it  may  see 
fit  within  certain  limitations.  I  do  not 
suppose  the  Council  can  make  routes  for 
the  jitneys.  I  suppose  they  must  be  some- 
what reasonably  adjusted  in  a  way  that 
none  of  us  lawyers  know  at  present.  They 
cannot  be  entirely  excluded,  but  if  the  city 
sees  fit  they  certainly  can  be  excluded  from 
certain  streets  and  make  routes  where  they 
shall  run,  even  from  the  standpoint  of 
safety,   if   necessary. 

Company  Left  in  Dark 

A  letter  was  read  from  Mr.  Storrs 
dated  Aug.  30  noting  his  inability  to 
be  present  at  the  meeting.  Mr.  Storrs 
said  that  the  decision  by  Judge  Banks 
on  the  jitney  regulatory  measure 
passed  by  the  Council  on  July  12 
pointed  out  definitely  the  form  of  an 
ordinance  which  would  be  valid,  but  he 
said  that  the  company  had  not  been 
advised  that  any  steps  had  been  taken 


to  adopt  an  ordinance  in  pursuance  of 
the  court's  ruling.  The  attitude  of  the 
company  is  summarized  in  the  last 
paragraph  of  the  letter  of  Mr.  Storrs. 
It  is  as  follows: 

I  am  directed  to  advise  you  the  company 
is  prepared,  as  it  has  been  at  all  times,  to 
resume  seVvice  as  soon  as  an  ordinance 
corresponding  substantially  to  the  July  12 
ordinance,  but  following  Judge  Banks  rul- 
ing, is  enacted  and  made  effective. 

The  directors  of  the  Chamber  of 
Commerce  have  written  the  Mayor  and 
the  Board  of  Aldermen  that  they  in- 
dorse the  report  of  the  traffic  commis- 
sion as  the  best  solution  of  the  trans- 
portation problem  that  has  been  sub- 
mitted, but  that  they  believe,  so  far 
as  it  is  possible,  no  jitney  should  be 
routed  on  the  streets  occupied  by  the 
trolleys  except  as  it  is  necessary  to 
cross  the  down-town  district,  or  to  con- 
nect one  or  two  blocks  from  one  non- 
trolley  bearing  street  to  another  non- 
trolley  bearing  street.  This  report  was 
summarized  in  the  Electric  Railway 
Journal  for  Aug.  28. 


Eight-Cent  Fare  Allowed 

The  Public  Service  Commission  for 
the  Second  District  of  New  York  has 
fixed  the  maximum  fare  to  be  charged 
in  Johnstown,  Gloversville  and  Amster- 
dam by  the  Florida,  Johnstown  & 
Gloversville  Railroad  at  8  cents. 

On  July  14  the  company  applied  to 
the  commission  for  permission  to  in- 
crease fares  on  three  days'  notice  as 
follows : 

Gloversville — From  6  to  8  cents  in 
Gloversville  and  outside  territory  where  a 
6-cent  fare  now  applies,  , 

Johnstown — From  6  to  8  cents  m  Johns- 
town and  outside  territory  where  a  6-cent 
fare    now   applies.  ,     -,  .       ^ 

Between  Gloversville  and  Johnstown — 
From  10  to  12  cents. 

Amsterdam — From  5  to  8  cents  and  from 
G  to  8  cents  in  Amsterdam  and  outside 
territory   where    5    and    6    cent    fares    now 

apply.  „  ,    .  « 

Commutation  fares — General  increase  of 
1,5  per  cent  on  all  flfty-four-trip,  twenty- 
four-trip  commutation,  and  forty-six  and 
100  strip  school  tickets. 

Five  strip  tickets — From  35  to  40  cents. 

The  company  has  been  operating 
under  a  6-cent  fare,  except  on  certain 
parts  of  its  system  in  Amsterdam  where 
there  is  a  5-cent  fare  restriction  in  a 
franchise  since  Nov.  27,  1918,  and  under 
this  operation,  the  company  alleged, 
there  has  not  been  a  yield  in  net  revenue 
anticipated  on  the  application  for  the 
6-cent  fare.  Operating  expenses,  it 
was  claimed,  have  been  constantly 
growing  since  1917  and  1918  with  the 
result  that  for  1919  under  a  6-cent  fare 
the  company's  city  lines  have  had  a 
deficit  of  $42,746,  without  charges  for 
depreciation.  It  also  stated  that  there 
was  pending  a  demand  for  an  increase 
of  30  cents  an  hour  to  its  electric  divi- 
sion employees.  The  increased  rate  of 
fare,  the  company  says,  is  necessary  to 
meet  wage  increases. 


Voters  O.  K.  Fare  Rise 

Good-Will  Policy  Wins  Sioux  City  Com- 
pany Right  to  Charge  6  Cents — 
Improvements  Planned 

Sioux  City,  Iowa,  went  to  the  polls 
on  Aug.  17.  It  went  there  to  record 
its  opinion  of  the  Sioux  City  Service 
Company.  This  opinion,  as  expressed 
in  its  votes,  was  clear-cut  and,  from  the 
standpoint  of  the  railway  management, 
gratifying.  To  the  company  it  said, 
"You  need  more  revenue;  go  ahead  and 
raise  the  fare." 

As  a  result  of  the  action  of  the  Sioux 
City  voters  a  6-cent  fare  will  take 
effect  on  the  company's  lines  on  Sept. 
7  or  as  soon  thereafter  as  the  neces- 
sary legal  steps  have  been  taken  by 
the  City  Council.  In  return  for  the 
higher  fare  the  company  plans  to  im- 
prove the  service.  While  few  if  any 
extensions  can  be  made  at  this  time, 
faster  headway  is  to  be  maintained  and 
equipment  will  be  put  in  first-class 
shape.  The  carmen  will  also  receive  a 
raise  in  wages.  The  new  fare  will  con- 
tinue for  three  years. 

Approval  of  the  higher  rate  came  as 
the  reward  of  a  policy  of  good-will  on 
the  part  of  the  company  management. 
Some  time  ago  the  city  authorities, 
moved  by  the  plight  of  the  railway, 
took  steps  to  obtain  the  voters'  judg- 
ment on  the  question  of  an  increased 
fare.  The  company  opeijed  its  books 
to  the  public  and  asked  for  a  thorough 
investigation  of  its  statement  that  it 
could  not  raise  the  carmen's  wages  un- 
der the  5-cent  rate.  Business  men  of 
high  standing  in  the  community  found 
the  facts  to  be  as  the  company  repre- 
sented them. 

Good-Will  Policy  Wins 

A  majority  of  three  to  one  was  re- 
c-rded  in  favor  of  the  fare  increase. 
While  only  a  small  proportion  of  the 
city's  voting  strength  was  polled,  every 
precinct  went  on  record  as  favoring 
the  higher  rate.  There  was  little  op- 
position on  the  part  of  laboring  men. 
The  attitud'e  of  the  city  at  large  is 
summed  up  in  the  following  extract 
from  an  editorial  from  the  Sioux  City 
Journal  of  Aug.  18: 

The  overwhelming  majority  of  the  votes 
cast  by  the  people  of  Sioux  City  in  favor' 
of  a  just  and  reasonable  increase  proves 
that  the  public  is  willing  to  be  fair  with 
public  service  corporations  which  are  fair 
with  the  people.  The  service  company  did 
not  act  arbitrarily.  It  opened  its  books  to 
the  public  and  asked  that  an  investigation 
be  made  to  verify  Its  statement  that  it 
could  not.  under  the  .'i-cent  fare,  grant  the 
increase  In  wages  asked  by  Its  employees. 
The  Investigators,  composed  of  experienced 
business  men  In  whose  ability  and  integ- 
rity the  people  had  implicit  confidence, 
found  the  facts  supported  in  every  par- 
ticular the  contention  of  the  company.  The  . 
people  accepted  the  findings  of  the  investi- 
gators and  granted  the  increase  by  a  vote 
of  more  than  two  and  a  half  to  one.  The 
public  will  do  the  same  in  any  city  and 
with  any  public  service  corporation  which 
deals  fairly  and  openly  with  it.  That  pol- 
icy is  better  for  the  corporation  than  liti- 
patlon.  even  when  the  courts  decide  In 
favor  of   them. 

The  contract  with  the  carmen  pro- 
vides for  50  cents  an  hour  for  the  first 
year,  dating  from  May  1,  1920,  to  May 
1,  1921;  52J  cents  the  second  year,  55 
cents  the  third  year,  57i  the  fourth 
year  and  60  the  fifth  year. 
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Six  Cents  in  Cleveland 

New  Rate  Effective  Probably  Sept.  15 

— Company    Wants    Increase    in 

Operating  Allowances 

At  the  meeting  of  the  City  Council 
of  Cleveland,  Ohio,  Aug.  29,  notice  was 
received  from  John  J.  Stanley,  presi- 
dent of  the  Cleveland  Railway,  that  the 
interest  fund  would  drop  below  the 
minimum  of  $300,000  the  following  day 
and  that  the  rate  of  fare  would  auto- 
matically increase  to  the  maximum 
provided  in  the  franchise,  6  cents  or 
nine  tickets  for  50  cents,  with  a  charge 
of  1  cent  for  transfers.  This  will  take 
place  about  Sept.  15,  when  the  oper- 
ating report  for  August  is  issued. 

Higher  Operating  Allowance  Asked 
At  the  same  time  Mr.  Stanley  asked 
for  an  increase  of  4  cents  per  car  mile 
in  the  operating  allowance,  increasing 
it  to  32  cents,  and  to  enable  the  com- 
pany to  create  a  reserve  fund  and  take 
care  of  renewals,  he  asked  for  an  in- 
crease of  2  cents  per  car  mile  in  the 
maintenance  allowance,  which  would 
make  it  12  cents  per  car  mile.  He 
stated  that  the  company  has  been  op- 
erating at  a  deficit  of  2  cents  per  car 
mile  since  the  last  increase  was  al- 
lowed.   Mr.  Stanley's  letter  follows: 

From  March  1  to  the  end  of  August,  the 
nrst  half  of  the  current  ordinance  year, 
our  operating  expenses  have  exceeded  the 
allowance  by  2  cents  per  car  mile.  The 
deficiency  will  be  as  great  during  the  sec- 
ond half  of  the  year  unless  the  allowance 
IS  mcreased. 

To  enable  us  to  make  good  within  the 
current  year,  that  is  by  the  end  of  Feb- 
ruary, 1921.  this  deficit  of  twelve  months 
we  ask  that  the  operating  expense  allow- 
ance be  increased  4  cents  per  car  mile,  or 
to  32  cents.  This  will  make  the  average 
for  the  twelve  months  30  cents  per  car 
mile. 

We  ask  also  that  the  maintenance  allow- 
ance be  raised  2  cents  per  car  mile  so  as 
to  make  the  allowance  from  this  time  on 
12  cents  per  car  mile.  This  will  enable 
us  to  begin  to  accumulate  a  reserve  for 
depreciation.  The  franchise  provides  for 
such  a  reserve. 

The  interest  fund  will  be  below  $300,000 
at  the  end  of  August — tomorrow — even  on 
the  present  allowances,  and  the  rate  of  fare 
must  go  to  the  maximum. 

The  situation  Is  a  very  serious  one,  the 
most  serious  that  has  confronted  the  stock- 
holders of  the  company  or  the  car  riders 
of  the  city  since  the  passage  of  the  Tayler 
franchise  in  1909.  It  calls  for  immediate 
relief.  1  beg  earnestly  that  you  act  promptly 
and  wisely  upon  this   our  petition. 

On  June  1  we  asked  you  to  increase  the 
maintenance  allowance  2  cents  and  the 
operating  allowance  8  cents.  The  commis- 
sioner recommended  an  increase  of  1  cent 
for  maintenance  and  5  cents  for  operating 
expenses.  That  request  of  ours  was  based 
on  estimates.  So  was  the  commissioner's 
recommendation.  This  request  Is  based 
upon  history. 

Fare  Rise  Automatic 

Should  the  interest  fund  drop  below 
the  minimum  the  company  has  the 
,  right  to  increase  the  rate  of  fare  with- 
out action  on  the  part  of  Council.  It 
is  difficult  to  say,  however,  what  ac- 
tion will  be  taken  on  the  request  for 
an  increase  in  the  allowances. 

Street  Railway  Commissioner  Fielder 
Sanders  said  that  it  would  be  impos- 
sible to  tell  whether  the  fund  will  be 
below  the  minimum  until  the  monthly 
statement  is  completed.  He  hopes  that 
it  will  not  be. 

Some  members  of  Council  s^id  that 
an  attempt  would  be  made  to  recover 


about  $75,000,  which  was  paid  out  as 
a  dividend  above  the  regular  6  per  cent 
some  time  ago,  as  the  courts  have  ruled 
that  the  ordinance  granting  an  increase 
from  6  to  7  per  cent  had  been  defeated 
in  a  referendum  vote.  This,  they  be- 
lieve, would  increase  the  interest  fund 
sufficiently  to  prevent  an  increase  in 
the  rate  of  fare  at  present. 


Citizens  Propose  Louisville 
Solution 

The  "Round  Table,"  a  bo(Jy  of  rep- 
resentatives of  the  civic  and  welfare 
clubs  of  Louisville,  Ky.,  has  come  for- 
ward with  a  plan  for  the  solution  of  the 
problems  of  the  Louisville  Railway.  Af- 
ter several  sessions  the  organization 
has  made  the  following  proposition: 

The  Louisville  Bailway  to  surrender  its 
present  perpetual  franchises  and  to  be 
given  twenty-year  franchises  in  compliance 
with  State  laws. 

Fares  for  all  city  passengers  to  be  raised 
to  7  cents  for  a  period  of  two  years,  ex- 
cepting for  school  children  and  teachers, 
whose  fare  during  the  school  term  will 
remain  at  2i  cents. 

Creation  of  a  street  railway  commission, 
composed  of  three  members  appointed  by 
the  Louisville  Railway  and  three  members 
appointed  by  the  Board  of  Trade,  all  ap- 
pointments subject  to  the  approval  of  the 
City  Council. 

Transfers  to  be  unchanged  unless  changed 
by  this  commission. 

The  commission  to  adjust  fares  every 
.six  months  on  Jan.  1  and  July  1  at  the 
expiration  of  the  two-year  period  during 
which  the  7-cent  fare  will  be  in  force,  the 
adjustments  to  be  based  on  the  "service- 
at-cost"    plan. 

Majority  vote  of  the  commission  to  decide 
all  matters  that  come  before  it,  and  In 
case  of  a  tie  the  commission  to  select  an 
umpire  to  decide,  the  umpire's  fees  to  be 
paid  half  by  the  city  and  half  by  the  com- 
pany, and  in  case  the  commission  is  unable 
to  agree  on  an  umpire  after  thirty  days, 
the  Mayor  to  appoint  one. 

The  "Round  Table"  proposes  in  its 
plan  that  the  company  shall  pay  the 
city  $100,000  a  year  for  street  repairs. 
The  Mayor  has  contended  that  this  pay- 
ment should  be  $168,000,  or  $1,000  a 
mile  of  track. 


Rochester  Fares  Advanced 

Seven  cents  is  now  the  fare  charged 
by  the  New  York  State  Railways  on 
its  lines  in  Rochester,  N.  Y.  The  fare 
increase  was  made  under  the  terms 
of  the  service-at-cost  franchise  recently 
granted  the  company.  Charles  R. 
Barnes,  city  street  railway  commis- 
sioner, ordered  a  7-cent  fare  with  four 
tickets  for  26  cents  to  be  put  in  effect 
on  Aug.  28,  in  accordance  with  an  or- 
der of  the  State  Public  Service  Com- 
mission for  the     Second  District. 

The  commission's  order  followed  pro- 
ceedings which  went  to  the  Court  of 
Appeals  in  the  Quinby  case,  wherein 
the  commission  was  prohibited  from 
permitting  an  increase  in  fare  because 
of  provisions  restricting  rates  in 
Rochester  to  5  cents.  The  city  fran- 
chise was  later  modified,  the  city  waiv- 
ing the  franchise  restriction  and  per- 
mitting the  commission  to  determine  a 
reasonable  rate  of  fare.  Under  the 
order  issued  by  the  commission,  the 
company  proposes  to  increase  i.ts  serv- 
ice in  Rochester  by  about  20  per  cent 
and  to  make  other  improvements. 


Five  Cents  Not  Enough 

San    Francisco    Municipal    Lines    May 
Charge  6  Cents  to  Meet  Employ- 
ees' Demands  for  More  Pay 

Another  city-owned  traction  system 
is  on  the  verge  of  a  fare  increase. 
Five  cents  is  not  enough  for  the  Mu- 
nicipal Railway  of  San  Francisco. 
Riders  on  Mayor  Rolph's  railway  lines 
will  consequently  soon  be  paying  a  fare 
of  at  least  6  cents.  This  is  the  word 
which  comes  from  the  Board  of  Super- 
visors, to  which  is  entrusted  the  task 
of  financing  the  municipal  system. 

The  Supervisors  are  sorely  puzzled. 
What  with  the  H.  C.  L.  and  the  San 
Francisco  dog  days  they  were  having 
enough  to  worry  about  anyway.  Then 
the  employees  of  the  city  lines  came 
along  and  threw  a  sledge-hammer,  not 
to  mention  a  couple  of  wrenches,  into 
the  works.  In  short,  the  carmen  asked 
for  higher  pay — much  higher.  Five  dol- 
lars is  not  enough  for  a  day's  work, 
said  they,  so  they  asked  for  a  daily 
wage  of  six  dollars. 

Monthly   Deficit  Shown 

A  six-dollar  wage  and  a  five-cent 
fare  don't  hitch,  say  the  Supervisors. 
The  finances  of  the  city-owned  lines  are 
already  sadly  depleted.  Payment  of 
the  present  wages  has  been  resulting 
in  a  deficit,  which  it  has  been  necessary 
to  meet  from  the  depreciation  fund. 
Each  month  the  board  by  resolution 
has  been  appropriating  more  than 
$11,000  from  this  fund  to  care  for  this 
deficiency  of  revenue.  The  board  can- 
not continue  to  draw  upon  the  fund  in- 
definitely, especially  if  the  monthly  de- 
ficit is  to  be  increased  by  paying  $1  a 
day  more  to  each  carman. 

Of  course  the  carmen  are  entitled  to 
an  increase  of  some  sort,  say  the  Su- 
pervisors. The  men  who  work  for  the 
city  must  be  taken  care  of,  because, 
if  for  no  other  reason,  each  one  of  them 
can  deliver  at  least  one  vote.  But  if 
the  men  are  given  more  pay  the  fare 
must  be  raised.  That  would  antagon- 
ize many  thousands  of  car  riders,  who 
are  also  voters.  So  the  Supervisors 
are  in  a  dilemma. 

Indications  point  to  the  granting  of 
the  men's  demands.  The  Supervisors 
are  only  human.  Since  they  must  take 
a  definite  stand  on  wages  they  will 
probably  satisfy  the  men  now  and  take 
their  chances  with  the  car  riders  later. 
It  may  be  hard  to  make  a  6-cent  fare 
popular,  but  that  is  easier,  in  the  niinds 
of  many,  than  hurting  the  feelings  of 
the  faithful. 


Six  Cents  in  Des  Moines 

The  strike  of  the  employees  of  the 
Des  Moines  (la.)  City  Railway  has 
been  settled  on  the  basis  of  an  order 
made  by  Judge  Wade  of  the  Federal 
Court  that  a  6-cent  fare  shall  be 
charged  for  a  period  not  to  exceed 
ninety  days,  the  additional  revenue  to 
be  applied  to  the  70-cent  wage  scale 
and  the  remainder  to  paying  the  back 
wages  which  result  from  the  arbitra- 
tion award  dating  back  to  March  ■* 
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Transportation 
News  Notes 


Six  Cents  in  Sandusky. — Six-cent 
cash  fares  will  become  effective  on  the 
Sandusky,  Ohio,  lines  of  the  Ohio  Elec- 
tric Railway,  Springfield,  Ohio,  on  Sept. 
9.  The  increase  from  the  present  5-cent 
rate  has  been  approved  by  vote  of  the 
City   Commission. 

Bluecoats  Carried  Free. — Members  of 
the  New  York  City  Police  and  Fire  De- 
partments, even  when  not  in  uniform, 
are  now  being  carried  free  by  the  Inter- 
borough  Rapid  Transit  Company.  Frank 
Hedley,  president  of  the  I.  R.  T.,  re- 
cently issued  an  order  which  permits 
policemen  and  firemen  to  pass  ticket 
choppers  merely  by  displaying  their 
badges. 

Ohio  Freight  Rates  Raised.— The 
Ohio  Public  Utilities  Commission  on 
Aug.  20  authorized  all  interurban  rail- 
ways operating  in  the  state  to  increase 
freight  rates  40  per  cent,  effective  Sept. 
1.  Applications  for  20  per  cent  in- 
crease in  passenger  rates  are  to  be  de- 
cided by  the  commission  on  the  merits 
of  each  application.  The  commission 
recently  refused  to  permit  increase  in 
intra-state  rates  for  steam  roads. 

Bus  Service  to  Stockyards. — In  ac- 
cordance with  an  agreement  between 
the  city  of  St.  Boniface  and  the  Winni- 
peg (Man.)  Electric  Railway,  a  motor 
bus  service  has  been  established  to  the 
stockyards  near  the  former  city.  A 
seven-minute  service  is  given  between 
6  and  9  a.m.  and  4  and  6.30  p.m.,  and 
a  fifteen-minute  service  from  9  a.m.  to 
4  p.m.,  and  4.30  to  12  p.m.  Free  trans- 
fers are  given. 

City  Fights  One-Man  Cars.— The  City 
Council  of  Berkeley,  Cal.,  has  put  itself 
on  record  as  opposed  to  the  introduc- 
tion of  one-man  safety  cars  on  the  local 
electric  railway  lines.  The  San  Fran- 
cisco-Oakland Terminal  Railways,  which 
operates  in  Berkeley,  has  announced 
that  it  will  install  a  number  of  such 
cars  on  its  city  lines.  At  a  recent  meet- 
ing the  Council  adopted  resolutions  de- 
claring that  the  installation  of  "safe- 
ties" would  be  considered  "undesirable, 
impracticable,  and  unsafe." 

Seven  Cents  in  Belleville. — The  East 
St.  Louis  &  Suburban  Railway,  East 
St.  Louis,  111.,  has  raised  its  fare  on  its 
line  between  East  St.  Louis  and  Belle-, 
ville  from  6  cents  to  7  cents.  The  com- 
pany is  also  charging  a  7-cent  fare  on 
its  Belleville  city  line.  The  increase 
was  made  necessary  by  the  recent  ad- 
vance in  wages  granted  the  company's 
employees.  The  East  St.  Louis  Rail- 
way was  recently  authorized  by  the 
State  Public  Utilities  Commission  to 
charge  an  8-cent  fare  on  its  East  St. 
Louis  city  lines.  The  fare  was  formerly 
6  cents. 


Denies  Long  Island  Rise. — The  Pub- 
lic Service  Commission  for  the  First 
District  has  denied  the  application  of 
the  Long  Island  Railroad,  New  York, 
N.  Y.,  to  put  into  effect  the  20  per  cent 
passenger  rate  increase  promulgated 
by  the  Interstate  Commerce  Commis- 
sion. The  company  filed  an  application 
with  the  commission  subsequent  to 
withdrawing  a  previous  request  for  a 
10  per  cent  increase.  The  company  has 
announced  that  it  will  appeal  to  the 
Interstate  Commerce  Commission  from 
the  decision  of  the  Public  Service  Com- 
mission. 

Asks  More  Time  on  Car  Order. — Be- 
cause of  manufacturing  and  transporta- 
tion difficulties  the  Milwaukee  Electric 
Railway  &  Light  Company,  Milwaukee, 
Wis.,  has  found  it  impossible  to  comply 
with  the  order  of  the  State  Railroad 
Commission  requiring  it  to  install  fifty 
new  cars  by  Sept.  1.  The  company  has 
asked  the  commission  to  extend  the  time 
limit  vrithin  which  the  cars  may  be 
placed  in  service.  The  cars  have  all 
been  contracted  for  and  construction  is 
progressing  as  rapidly  as  possible.  John 
I.  Beggs,  president  of  the  company,  re- 
cently stated  that  the  cars  should  begin 
arriving  in  Milwaukee  about  Nov.  1. 

Three  Cents  a  Mile  Asked. — The  Au- 
burn &  Sjrracuse  Electric  Railroad, 
Auburn,  N.  Y.,  operating  between  these 
two  cities,  proposes  on  Sept.  20  to 
increase  its  single  trip  ticket  fares  for 
interurban  travel  between  the  Auburn 
and  Syracuse  city  lines,  for  distances 
over  three  miles,  from  2.75  to  3  cents  a 
mile.  Other  changes  are:  Fifty-trip 
commutation  fares  between  interurban 
points  increased  from  $4  to  $5  for  dis- 
tance of  five  miles  or  less;  from  $13.75 
to  $14.25  for  nineteen  miles;  from 
$13.75  to  $15  for  twenty  miles;  from 
$13.75  to  $15.75  for  twenty-one  miles; 
and  from  $13.75  to  $16.50  for  twenty- 
two  miles. 

Commission  Probes  Fare  Plea. — The 

Public  Service  Commission  for  the  First 
District  has  begun  an  investigation, 
upon  the  application  of  the  Manhattan 
&  Queens  Traction  Corporation,  New 
York,  N.  Y.,  for  an  increase  in  its  rates 
of  fare.  The  employees  of  the  company 
went  on  strike  recently  demanding  a 
material  increase  in  wages.  This  in- 
crease the  company  was  unable  to  meet, 
for  the  reason  that  it  is  in  the  hands  of 
receivers  and  has  been  losing  money 
over  a  period  of  several  years.  It  seeks 
an  increased  fare  between  Manhat- 
tan and  Jamaica  to  8  cents,  making  the 
total  fare  for  the  two  zones  13  cents, 
instead  of  5  cents  as  at  present. 

Tickets  Popular  in  Savannah.* — Since 
fares  were  raised  from  6  cents  to  7 
cents  in  Savannah,  Ga.,  on  July  15,  the 
use  of  tickets  by  riders  on  the  cars  of 
the  Savannah  Electric  Company  has 
shown  a  marked  increase.  The  ticket 
sales  for  July  amounted  to  $16,654,  and 
those  for  June  to  $4,571.  Fifteen  tickets 
are  sold  for  $1.  The  company's  revenue 
also  shows  a  substantial  gain,  although 
the  cash  fares  showed  a  decrease  for 
the  month  of  July  as  compared  with 


June.  The  cash  fare  receipts  for  July 
totaled  $77,314,  while  in  June  they 
amounted  to  $79,609.  The  net  increase 
in  revenue  for  July  as  compared  with 
June  was  $9,788. 

Ottumwa  Increase  Waits. — Although 
the  Supreme  Court  of  Iowa  ruled  re- 
cently in  the  Ottumwa  Railway  &  Light 
Company  case  that  it  was  possible  for 
city  councils  to  change  public  utility 
fares  that  company  will  not  get  an  in- 
creased fare  immediately.  The  com- 
pany last  week  filed  a  petition  with  the 
Supreme  Court  for  a  procedendo  to  the 
District  Court  of  Wapello  County,  in 
which  Ottumwa  is  located,  to  give  effect 
to  the  ruling  of  the  Supreme  Court.  As 
the  rules  of  the  Supreme  Court  prevent 
the  issuance  of  such  an  order  before 
thirty  days  from  the  date  the  opinion  is 
filed  with  the  clerk  of  the  Supreme 
Court  it  will  be  at  least  the  middle  of 
September  before  relief  can  be  secured. 

Slight  Rise  in  Montreal  Fares. — To 
meet  the  wage  increase  recently  award- 
ed its  employees  by  a  board  of  arbitra- 
tion the  Montreal  (Que.)  Tramways  has 
been  authorized  by  Montreal  Tramways 
Commission  to  make  a  slight  advance 
in  its  fare.  The  cash  fare  vrill  continue 
to  be  7  cents.  Tickets  will  be  sold  at 
the  rate  of  four  for  25  cents,  instead 
of  five  for  30  cents,  either  on  the  cars 
or  at  a  company's  ticket  office,  the  in- 
crease being  one-quarter  of  a  cent  on 
each  ticket.  Tickets  by  the  book  will 
be  sold  at  the  rate  of  fifty  for  $3  at 
ticket  offices  only,  instead  of  at  the 
rate  of  forty-four  for  $2.50.  The  lat- 
ter price  worked  out  at  the  rate  of  5.7 
cents  a  ticket,  and  the  new  rate  at  6 
cents  even. 

Another  Rise  in  Cincinnati. — Pare  in- 
creases are  quite  the  order  of  the  day 
in  Cincinnati,  Ohio.  A  short  time  ago 
Cincinnatians  were  told  that  the  Cin- 
cinnati Traction  Company  must  havt 
more  revenue  and  that  under  the  terms 
of  the  cost-of-service  franchise  the  fare 
would  be  raised  to  7J  cents  by  ticket  or 
8  cents  cash.  Now  the  rate  has  again 
been  increased,  this  time  to  a  straight 
8-cent  basis.  The  new  schedule  of  fares 
became  effective  on  Sept.  1  and  pro- 
vides for  the  sale  of  five  tickets  for  40^ 
cents.  Children's  tickets  are  sold  at 
the  rate  of  five  for  20  cents.  Free 
transfers  are  continued.  Tickets  good 
under  the  former  schedules  are  not  to- 
be  accepted  for  fare,  but  are  redeerae<J 
at  the  company's  office. 

Injunction  Sought  on  10-Cent  Fare. 

The  validity  of  a  10-cent  fare  recently 
granted  the  Toledo,  Bowling  Green  & 
Southern  Traction  Company,  Findlay, 
Ohio,  by  the  Findlay  City  Council,  has 
been  attacked  in  Common  Pleas  Court 
by  George  H.  Phelps,  a  Findlay  attor- 
ney, who  has  asked  an  injunction 
against  collection  of  the  fare,  which  is 
double  the  present  rate.  Council's  ac- 
tion in  granting  a  10-cent  fare  was  in 
violation  of  the  1915  twenty-five-year 
franchise  granted  the  company,  accord- 
ing to  Mr.  Phelps.  That  franchise  fixed 
the  5-cent  fare  charge.  The  company 
was  granted  the  10-cent  fare  after  it 
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had  filed  application  with  the  City 
Council  for  the  discontinuance  of  local 
car  service  on  the  grounds  that  it  was 
unprofitable. 

Nine-Cent  Fare  in  Davenport. — The 

Tri-City  Railway  &  Light  Company, 
Davenport,  la.,  won  a  victory  last  week 
when  the  District  Court  of  Scott  County 
(Iowa)  granted  the  railway  the  right 
to  charge  a  9-cent  fare  in  Davenport. 
The  temporally  writ  was  issued  by 
Judge  House.  According  to  the  ruling 
of  Judge  House  the  company  will  have 
to  give  a  receipt  when  each  9-cent  fare 
is  paid,  and  if  upon  the  final  hearing  a 
lower  rate  is  established  the  passengers 
will  be  entitled  to  a  rebate,  the  amount 
to  be  the  difference  between  the  9-cent 
fare  and  the  fare  which  is  finally  or- 
dered. The  new  rate  became  effective 
with  the  order  and  no  date  has  been 
set  for  the  final  hearing.  Up  to  the  date 
of  the  order  the  Tri-City  Railway  & 
Light  Company  had  been  receiving  a 
7-cent  fare  in  Davenport. 

Asks  7  Cents  in  Plattsburg. — Appli- 
cation has  been  made  to  the  Public  Serv- 
ice Commission  for  the  Second  Dis- 
trict by  the  Plattsburg  (N.  Y.)  Trac- 
tion Company  for  permission  to  raise 
its  fare  from  5  cents  to  7  cents.  The 
Plattsburg  Common  Council  has  waived 
a  provision  of  the  company's  franchise 
limiting  its  fare  to  5  cents.  The  clos- 
ing of  the  Government  reservation  at 
Plattsburg  caused  a  decline  in  the  com- 
pany's revenue  for  the  first  seven 
months  of  1920,  compared  with  a  cor- 
responding period  in  1919,  of  $5,400. 
Operating  expenses  have  increased  $1,- 
639  over  the  1919  period,  resulting  in 
a  deficit  of  $3,145  on  July  31  last,  as 
compared  to  a  surplus  of  $3,531  on 
July  31,  1919.  Wages  of  conductors 
and  motormen  were  raised  on  June  15 
from  25  cents  to  30  cents  an  hour. 

City  Fights  Fare  Rise. — The  city  of 
Steubenville,  Ohio,  has  entered  formal 
protest  with  the  Ohio  Public  Utilities 
Commission  against  the  proposed  new 
schedule  of  rates  effective  on  the  local 
lines  of  the  Wheeling  (W.  Va.)  Traction 
Company  on  Sept.  1.  The  city  contends 
that  the  new  rates  sought  by  the  com- 
pany are  excessive  and  that  any  in- 
crease in  fares  is  a  violation  of  the 
franchise  and  contract  which  the  com- 
pany accepted  some  years  ago.  The 
company  is  seeking  to  increase  its  fares 
between  Steubenville,  Mingo  and  Bril- 
liant, the  advance  through  the  establish- 
ment of  fare  zones  being  approximately 
100  per  cent.  The  city  some  time  ago 
offered  a  7-cent  cash  fare  and  a  6-cent 
ticket  fare.  The  company  seeks  an  8- 
cent  cash  fare  and  a  7-cent  ticket  fare, 
with  two  new  fare  zones  added. 

Interstate    Line    Asks     Rise.  —  The 

Pennsylvania-New  Jersey  Railway, 
Trenton,  N.  J.,  has  petitioned  the  Inter- 
state Commerce  Commission  for  per- 
mission to  increase  its  passenger  fares 
and  freight  rates.  The  new  schedule 
provides  for  an  increase  of  1  cent  in 
each  zone,  making  the  rate  8  cents  in- 
stead of  7,  as  now  exists.  Application 
for  the  increased  tariff  affects  the  lines 


of  the  company  running  out  of  Trenton 
to  all  points  in  Bucks  County,  Pa.  The 
routes  that  would  carry  new  rates  are 
those  between  Trenton  and  Morrisville ; 
Trenton,  Yardley  and  Newtown;  Tren- 
ton and  Bristol;  Bristol  and  Doyles- 
town,  and  Trenton  and  Lambertville. 
The  new  schedule  of  rates  would  become 
operative  on  Sept.  17.  The  New  Jer- 
sey &  Pennsylvania  Traction  Company, 
Trenton,  has  applied  to  the  State  Board 
of  Public  Utility  Commissioners  for  a 
similar  increase. 

Thousands    Walk    as    Buses    Quit. — 

City-owned  buses  operating  on  Staten 
Island,  New  York  City,  were  ordered  to 
discontinue  service  on  Aug.  26.  This 
step  compelled  between  10,000  and  15,- 
000  persons  who  live  in  the  interior 
of  the  island  to  walk  several  miles  to 
reach  trolley  lines.  The  buses  have 
been  operating  since  the  shutdown  of 
the  Staten  Island  Midland  Railway, 
early  this  year,  because  of  failure  to 
obtain  permission  for  a  higher  fare. 
The  city  appropriated  funds  to  pur- 
chase more  buses,  but  this  step  was 
stopped  by  a  suit  of  a  -holder  of  trac- 
tion securities.  The  bus  operation  in 
some  places  paralleled  the  service  of  the 
Richmond  Light  &  Railroad  Company. 
Captain  Kuhn,  receiver  of  the  latter 
company,  obtained  an  injunction  in 
June  restraining  the  continuance  of 
operation  of  buses  on  lines  parallel- 
ing the  electric  lines. 

Would  Arbitrate  Rate  Dispute. — Ar- 
bitration of  a  dispute  between  the  Merid- 
ian Light  &  Railway  Company  and  the 
city  of  Meridian,  Miss.,  over  the  rate 
of  fare  to  be  charged  by  the  company, 
was  proposed  in  a  letter  recently  sub- 
mitted by  the  railway  management  to 
the  City  Council.  The  company  several 
months  ago  moved  to  raise  the  fare 
from  5  to  7  cents  but  was  restrained 
from  doing  so  by  Federal  Judge  Holmes, 
who  ruled  that  under  the  franchise  pro- 
visions the  company  had  no  right  to 
raise  its  rates.  The  proposition  pre- 
sented to  the  Council  provides  for  the 
appointment  of  a  board  of  arbitration 
composed  of  three  citizens,  one  selected 
by  the  city,  one  by  the  company  and 
the  third  by  two  others.  This  board 
would  go  into  all  details  of  the  contro- 
versy and  recommend  a  fair  rate.  It 
is  proposed  that  all  existing  franchises 
be  modified  or  voided  to  conform  to  the 
adjustment  made. 

"Safeties"  on  Racine  Lines. — One-man 
safety  cars  are  now  carrying  many  of 
the  citizens  of  Racine,  Wis.,  to  and 
from  their  daily  work.  Thirty  of  the 
cars  have  been  ordered  by  the  Mil- 
waukee Electric  Railway  &  Light  Com- 
pany for"  use  on  its  Racine  lines.  The 
first  batch  was  placed  in  service  on  Aug. 
26.  The  introduction  of  "safeties"  was 
preceded  by  a  publicity  campaign  de- 
signed to  educate  the  public  to  the  ad- 
vantages of  this  type  of  equipment. 
One  of  the  cars  was  placed  on  exhibi- 
tion on  Aug.  25  in  the  center  of  the  city 
and  the  public  was  invited  to  inspect  it 
and  have  its  special  features  explained 
by  competent  men  placed  in  charge. 
This    exhibit   was    supplemented   by   a 


series  of  newspaper  advertisements  in 
all  the  local  papers  and  designed  to  fur- 
ther explain  and  emphasize  the  "safety" 
features  of  the  car  and  its  advantages. 
Racine  is  a  city  of  approximately  50,000 
population.  The  safety  cars  have  ap- 
parently been  received  with  marked 
approval  by  both  the  railway  com- 
pany's employees  and  the  riding  public. 

Eight  Cents   Cash   in   Wilmington. — 

An  8-cent  cash  fare  became  effective  on 
the  lines  of  the  Wilmington  &  Phila- 
delphia Traction  Company,  Wilmington. 
Del.,  on  Aug.  17.  The  increase  was 
made  under  authority  of  an  order  is- 
sued by  the  Board  of  Public  Utility 
Commissioners.  The  company  was  di- 
rected to  sell  four  tickets  for  30  cents. 
The  fare  was  formerly  7  cents.  The 
commission  based  its  order  upon  a  valu- 
ation of  the  company's  property  made 
by  A.  L.  Drum  &  Company,  Chicago, 
111.  The  board  declared  that  the  sum  of 
$2,361,278  in  the  appraisal  could  not  be 
allowed  as  it  did  not  represent  property 
utilized  for  railway  service  only,  but 
was  also  used  for  lighting  purposes. 
After  this  amount  was  deducted  the 
total  of  $6,814,100  remained  as  the 
property  value  allowed.  To  this  the 
commission  added  $170,000,  85  per  cent 
of  the  amount  spent  for  improvements 
and  betterments,  making  a  grand  total 
of  $6,984,100,  upon  which  an  8  per  cent 
return  was  allowed.  The  company  was 
permitted  to  abandon  the  5-cent  fare 
about  two  years  ago.  At  that  time  it 
was  authorized  to  charge  a  7-cent  fare 
but  contented  itself  with  a  charge  of 
6  cents.  The  rate  was  raised  to  7  cents 
a  year  ago. 

Asks  More  on  "Traction  Division." — 

The  San  Francisco-Oakland  Terminal 
Railways,  Oakland,  Cal.,  has  applied  to 
the  State  Railroad  Commission  for  an 
increase  in  fare  on  its  "Traction  Divi- 
sion." The  company  operates  in  Berke- 
ley, Alameda,  Oakland,  Piedmont, 
Emeryville,  Richmond  and  San  Leandro. 
The  present  fare  is  6  cents.  It  recently 
applied  to  the  commission  for  an  in- 
crease in  fares  on  its  "Key  Division." 
The  present  application  does  not  ask 
for  a  specified  amount  but  requests  the 
commission  to  establish  a  reasonable 
rate  of  fare  based  on  the  sum  of  $20,- 
889,000,  which  is  given  by  the  company 
as  the  fair  value  of  its  property  devoted 
to  the  public  service  in  its  "Traction 
Division."  The  company  says  that  im- 
mediately following  the  rate  readjust- 
ment in  August,  1918,  when  the  fare  was 
raised  to  6  cents,  the  company's  gross 
operating  revenue  increased  more  rapid- 
ly than  its  actual  operating  expenses. 
This  condition,  the  company  says,  was 
reversed  beginning  with  the  six  months' 
period  ended  Dec.  31,  1919,  when  ac- 
tual operating  expenses  increased  at  a 
much  faster  rate  than  the  gross  operat- 
ing revenue.  The  company  says  that 
during  the  entire  period  the  rate  read- 
justment has  been  in  effect,  actual 
operating  expenses,  plus  the  cash  set 
aside  for  depreciation  and  the  state  tax 
on  the  increased  revenue,  have  exceeded 
the  increase  in  operating  revenues  by 
$285,723. 
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Toronto  Transportation  Commis- 
sion Organizes 

At  the  first  meeting  of  the  new  Trans- 
portation Commission  recently  appoint- 
ed by  the  City  Council  of  Toronto,  Ont., 
P.  W.  Ellis  was  unanimously  chosen 
chairman.  Mr.  Ellis  is  also  chairman 
of  the  Toronto  Hydro-Electric  Power 
Commission. 

E.  M.  Ashworth,  secretary  and  assist- 
ant general  manager  of  the  Hydro 
Commission,  was  temporarily  appointed 
as  secretary. 

The  other  two  members  of  the  Trans- 
portation Commission  in  addition  to  Mr. 
Ellis  are  George  Wright  and  Frederick 
Miller.  The  commission  has  been  ap- 
pointed in  view  of  the  city's  intention 
to  take  over  the  Toronto  Railway  sys- 
tem upon  the  expiration  of  the  present 
franchise  in  September,   1921. 


A.  C.  Colby  has  resigned  as  mechan- 
ical engineer  of  the  Connecticut  Com- 
pany, New  Haven,  Conn.,  to  become 
superintendent  of  equipment  of  the 
Detroit  (Mich.)  Municipal  Railway. 
Mr.  Colby  has  been  in  railway  equip- 
ment work  since  1905,  when  he  was 
with  the  Rhode  Island  Company.  He 
has  served  as  master  mechanic  of  the 
Birmingham,  Ensley  &  Bessemer  Rail- 
way, Birmingham,  Ala.,  the  Berkshire 
Street  Railway,  Pittsfield,  Mass.,  and 
the  Bridgeport  division  of  the  Connect- 
icut  Company. 

E.  M.  Haas,  formerly  Western  editor 
of  the  Electric  Railway  Journal,  has 
been  appointed  manager  of  the  railroad 
department  of  the  H.  K.  Ferguson  Com- 
pany, Cleveland,  Ohio.  Mr.  Haas  is  well 
known  in  the  electric  railway  industry. 
For  eight  years  following  his  gradua- 
tion from  Purdue  University  in  1905, 
he  was  engaged  in  maintenance  and 
construction  work  for  the  Illinois  Trac- 
tion System  and  the  Chicago  &  Eastern 
Illinois  Railway.  He  joined  the  staff  of 
this  paper  in  1912,  resigning  three  years 
ago  to  accept  a  position  as  manager  of 
sales  of  the  International  Steel  Tie 
Company. 

H.  M.  Gould,  who  has  been  super- 
visor of  overhead  lines  for  the  Connect- 
cut  Company,  New  Haven,  Conn.,  has 
resigned  from  that  position  to  accept 
the  appointment  as  electrical  engi- 
neer for  the  Street  Railway  Commis- 
sion, Detroit,  Mich.  Mr.  Gould  is  a 
graduate  of  the  electrical  engineering 
course  of  the  Sheffield  Scientific  School, 
Yale  University.  He  spent  the  two 
years  following  graduation  in  1907  in 
the  electrical  department  of  the  Long 
Island  Railroad.  The  next  year  he 
spent  as  a  student  engineer  with  the 
Metropolitan  Street  Railway,  New  York 
City.  He  then  spent  some  time  in 
miscellaneous  electrical  work  and  in 
January,   1912,  entered  the  city   engi- 


neers department  in  Bridgeport,  Conn. 
He  left  this  position  later  that  year  to 
go  with  the  Connecticut  Company,  with 
which  he  has  been  continuously  since 
that  time. 


Engineer  Now  Operator 

Martin    Schreiber,    Chief    Engineer    of 

the  Public  Service  Railway,  Made 

Division  Manager 

Friends  of  Martin  Schreiber,  chief 
engineer  of  the  Public  Service  Railway 
of  New  Jersey,  will  be  interested  to 
learn  of  Mr.  Schreiber's  recent  appoint- 
ment as  manager  of  the  company's 
Southern  Division.  Mr.  Schreiber's  new 
work  will  take  him  for  the  first  time 
from  the  engineering  to  the  managerial 
field.     He  will  remain   in   close  touch 


MARTIN  SCHREIBER 


with  the  engineering  department  of 
the  railway  through  his  retention  of 
the  title  of  chief  engineer,  although 
most  of  his  time  will  be  devoted  to  the 
operating  end  of  the  business.  His 
headquarters  will  be  in  Camden,  N.  J., 
where,  as  announced  in  last  week's 
issue,  he  succeeds  William  B.  Graham, 
whose  position  as  division  superintend- 
ent has  been  abolished. 

Mr.  Schreiber  is  known  throughout 
the  country  for  his  work  as  an  engi- 
neer. For  many  years  he  has  been 
actively  identified  with  the  American 
Electric  Railway  Association  and  vari- 
ous technical  societies.  During  1912 
he  served  as  president  of  the  American 
Electric  Railway  Engineering  Associa- 
tion, and  later  as  a  member  of  the 
committee  on  electrolysis.  He  has  been 
chief  engineer  of  the  Public  Service 
Railway  since  1917. 

Mr.  Schreiber  was  born  in  Ironton, 
Ohio.  He  obtained  his  early  education 
in  civil  engineering  through  associa- 
tion with  his  father,  who  was  a  general 
contractor.    Graduating  from  Ohio  State 


University  in  1899,  with  the  degree  of 
mechanical  engineer,  he  served  for  four 
years  with  the  Cleveland  (Ohio)  Elec- 
tric Railway,  first  as  an  electrician, 
then  as  draftsman  and  chief  draftsman, 
and  later  as  engineer  on  powerhouse 
design  and  construction.  In  1903  he 
went  to  the  Public  Service  Corporation 
of  New  Jersey,  continuing  with  that 
company  and  its  subsidiary,  the  Pub- 
lic Service  Railway,  ever  since. 


F.  J.  Tew  has  accepted  a  position  with 
the  Sacramento  Northern  Railroad, 
Sacramento,  Cal.,  as  superintendent  of 
shops  and  equipment.  Mr.  Tew  re- 
cently returned  to  the  United  States 
after  spending  seven  years  in  Manila, 
P.  I.,  as  master  mechanic  of  the  Manila 
Electric  Railroad  &  Light  Corporation. 
His  headquarters  will  be  at  Chico,  Cal. 

George  Buttrick  has  been  promoted 
from  assistant  supervisor  of  lines  of 
the  Connecticut  Company,  New  Haven, 
Conn.,  to  be  supervisor  of  overhead 
lines,  succeeding  H.  M.  Gould,  who  has 
resigned  to  go  to  Detroit,  Mich.  Mr. 
Buttrick  has  been  with  the  company 
several  years,  having  been  superintend- 
ent of  lines  for  the  Bridgeport  Division 
previous  to  1917,  when  he  was  given  the 
position  from  which  he  has  just  been 
promoted. 

Michio  Izawa,  assistant  traffic  man- 
ager for  the  Japanese  Government  Rail- 
road of  Tokio,  and  Kujiro  Hirayama, 
railway  engineer  of  the  Imperial  Lines 
of  the  same  city,  are  now  in  the  United 
States  studying  modem  railway 
methods.  They  ar^  giving  special  at- 
tention to  a  study  of  the  electrified 
lines  now  in  operation  in  this  country, 
as  Japan's  fuel  supply  can  only  last 
about  fifty  years  more,  and  the  moun- 
tainous districts  have  great  possibili- 
ties for  hydro-electric  development. 
That  Japan  is  seriously  considering  the 
possibility  of  electrifying  its  railroads 
is  indicated  by  the  fact  that  a  bill  has 
been  introduced  in  the  Japanese  Parlia- 
ment creating  the  Imperial  Electric 
Railway.  The  aim  of  this  measure  is  to 
establish  electric  power  supplies  for 
railroads  and  gradually  to  convert  roads 
to  electricity. 

W.  E.  Blodgett,  whose  appointment  as 
comptroller  of  the  Winnipeg  (Man.) 
Electric  Railway  was  announced  in  last 
week's  issue,  is  a  native  of  Wisconsin. 
Mr.  Blodgett  gained  his  first  accounting 
experience  there  and  in  Minnesota.  He 
was  accountant  for  the  Twin  City  Rapid 
Transit  Company,  Minneapolis,  prior  to 
1907,  at  which  time  he  became  asso- 
ciated with  the  Utah  Light  &  Railway 
Company,  Salt  Lake  City.  He  succes- 
sively filled  the  positions  of  paymaster, 
statistician,  chief  clerk,  assistant  sec- 
retary and  chief  clerk  to  the  general 
manager.  After  the  consolidation  in 
1914  of  the  Salt  Lake  Light  &  Railway 
Company  to  form  the  present  Utah 
Light  &  Traction  Company,  Mr.  Blod- 
gett became  chief  clerk  to  the  general 
manager  and  to  the  secretary  and 
treasurer.  Four  years  ago  he  was 
elected  secretary  and  treasurer  of  the 
company. 


Manuf adures  and  the  Market 

DISCUSSIONS  OF  MARKET  AND  TRADE  CONDITIONS  FOR  THE  MANUFACTURER. 

SALESMAN  AND  PURCHASING  AGENT 
ROLLING  STOCK  PURCHASES  BUSINESS  ANNOUNCEMENTS 


Demand  for  Track  Supplies 
Exceeds  Output 

Long  Deliveries  Ruling  and  Prices  of 

Bolts,  Nuts  and   Spikes  Have 

Advanced 

Considerable  scarcity  is  experienced 
in  track  supplies,  such  as  bolts,  nuts 
and  spikes,  and  this,  together  with  the 
increased  freight  rates,  has  resulted  in 
prices  being  recently  increased  all 
along  the  line.  One  of  the  large  pro- 
ducers who  was  quoting  a  basis  price 
of  6  to  7i  cents  a  pound  on  track  bolts 
and  nuts  on  Aug.  1  has  increased  the 
price  of  the  smaller  material,  i  in. 
and  less,  to  8  cents  a  pound.  Bolts 
that  are  S  in.  in  diameter  or  larger  still 
remain  at  6  cents  per  pound,  these 
prices  referring  to  quantities  of  200 
■kegs.  On  the  same  date  this  manufac- 
turer was  quoting  railroad  spikes  at 
from  4  to  53  cents  base,  but  on  spikes 
i  in.  and  smaller  the  price  is  now  6 
cents  a  pound,  and  4J  cents  for  larger 
sizes,  with  the  usual  extras  added. 

Demand  does  not  seem  to  have  suf- 
fered materially  from  the  price  in- 
creases, as  it  is  extremely  heavy  and 
still  in  excess  of  the  present  output. 
Railroads  are  preparing  their  equip- 
ment for  the  winter,  and  though  orders 
are  large  a  still  heavier  buying  move- 
ment is  expected  from  the  steam  roads 
as  a  result  of  the  recent  rate  increases. 
Electric  railways  are  beginning  to  buy 
more  heavily  now,  and  demand  from 
foreign  countries  for  railroad  spikes  is 
also  very  large.  Manufacturers  are 
sold  ahead  on  both  large  and  small 
spikes.  While  inquiries  are  large,  the 
present  actual  buying  is  relatively 
small  compared  to  the  call  for  bolts 
and  nuts,  thoug.i  it  is  expected  to  ex- 
pand. No  deliveriss  on  spikes  of  any 
size  are  promised  under  two  to  three 
months,  it  is  reported.  On  bolts  and 
nuts  some  producers  are  booked  solidly 
for  three  or  four  months  and  cannot 
make  shipment  on  small  sizes  under 
six  months'  time,  though  larger  bolts, 
as  3  x  6  in.,  can  be  shipped  in  from  four 
to  eight  weeks.  Producers  see  no  im- 
mediate relief  in  sight  as  they  are 
running  to  capacity  now  and  are  still 
several  months  behind  on  filling  orders. 

Stocks  of  finished  goods  are  about 
non-existent  both  at  the  mills  and  in 
jobbers'  hands.  The  situation  would 
be  more  acute  were  it  not  for  the  slack 
building  demand  and  the  cancellations 
from  certain  quarters,  as  in  the  auto- 
mobile industry,  which  have  helped  to 
ease  the  pressure  on  the  supply  of 
bars  and  rods. 

Production  has  been  greatly  impeded 
by   the   car   shortage,   strikes   and   an 


inadequate  supply  of  coal.  Raw  ma- 
terial has  also  been  causing  much  con- 
cern as  shipments  of  steel  from  the 
mills  are  very  slow  and  manufacturers 
have  been  having  difficulty  in  securing 
supplies  of  rods  and  bars.  New  orders 
are  consequently  not  encouraged  and 
it  seems  doubtful  in  some  cases  if 
books  will  be  opened  for  general  busi- 
ness during  the  fourth  quarter,  as  the 
needs  of  old  customers  will  probably 
take  care  of  the  available  output  dur- 
ing that  period. 


Reserve  Coal  Stocks  Depleted 

Consumer  Is  Held  to  Blame  for  Short- 
age— Relief  Said  to  Depend 
on    Railroads 

Stocks  of  bituminous  coal  are  below 
the  safety  level  and  consumers  are 
aware  of  this,  in  the  opinion  of  C.  E. 
Lesher,  editor  of  Coal  Age,  in  an  ar- 
ticle published  in  the  Aug.  26  issue. 
Production,  though  gaining,  is  at  too 
low  a  rate  to  assure  reaching  a  safe 
level  of  reserves  before  winter  and 
there  is  at  present  an  actual  shortage 
of  coal.  The  article 
states  that  the  coal 
market  will  not  fall 
to  reasonable  levels 
this  vdnter  unless 
stocks  of  bitumi 
nous  coal  mou/it  to 
40,000,000  tons  by 
Dec.  1,  which  would 
be  a  gain  of  18,- 
000,000  tons  over 
stocks  on  hand 
Aug.  1.  Consump- 
tion is  estimated  at 
41,000,000  tons  per 
month  and  exports 
about  3,5  0  0,0  0  0 
tons  per  month 
for  July  and  Au- 
gust. In  order  to 
obtain  the  needed 
reserves,  p  r  o  d  u  c- 
tion  must  reach  a 
figure  of  46,000,000 
net  tons  per  month, 
which  has  been 
reached  only  dur- 
ing January  and 
March  this  year 
The  Geological 
Survey  has  just 
completed  a  survey 
of  all  coal  stocks, 
with  the  results  in- 
dicated   by   accompanying    illustration. 

When  the  armistice  was  signed  coal 
stocks  had  reached  the  unprecedented 
figure  of  63,000,000  tons.  After  the 
armistice  consumers  refused  to  buy  and 


instead  depleted  the  reserve  stocks, 
while  workmen  at  the  mines  remained 
idle,  until  about  41,000,000  tons  of  re- 
serve stock  were  consumed  by  June, 
1919.  The  mine  workers'  strikes  then 
occurred,  so  on  Jan.  1  available  reserves 
were  reduced  to  about  17,000,000  tons. 
The  switchmen's  strike  in  the  spring 
reduced  coal  distribution  so  that  the 
present  problem  is  to  add  to  the 
22,000,000  tons  of  reserve  stocks  until 
,  they  have  reached  a  figure  of  40,000,000 
tons  within  the  next  four  months  and 
at  the  same  time  care  for  the  current 
consumption  of  coal.  This  is  possible, 
in  the  opinion  of  Mr.  Lesher,  as  it  has 
been  done  in  previous  years,  and 
whether  it  can  be  accomplished  again 
depends  largely  on  the  ability  of  the 
railroads  to  move  the  coal  to  the  con- 
sumers. Recent  developments  also  in- 
dicate a  reduction  in  production  due  to 
strikes  brought  about  by  the  failure 
of  the  mine  wage  adjustment  board  to 
agree  on  a  wage  scale. 

In  summing  up,  Mr.  Lesher  thinks 
the  consumer  is  to  blame  for  the  coal 
shortage  and  that  it  depends  on  the 
railroads  as  to  whether   the   situation 
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1919 


i9eo 


1918 
Years 

PRODUCTION,     CONSUMPTION      AND     STOCKS     OF 

BITUMINOUS   COAL  IN  UNITKD   STATES  FROM 

JAN.     1,     1916,    TO    AUG.     1,     1920 


will  be  relieved.  Apparently  there 
needs  to  be  a  stabilizer  in  the  coal  in- 
dustry whereby  all-year  capacity  pro- 
duction of  the  mines  may  be  obtained 
and  fluctuation  eliminated.- 
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Asbestos  Wire  Outlook  Better 

stocks  of  Wire  Are  Low  and  Deliveries 

Long,   but   the   Conditions 

Are  Improving 

Long  deliveries,  nominal  stocks  and 
firm  prices  characterize  the  market  for 
asbestos-insulated  wire.  Leading  man- 
ufacturers are  very  busy  trying  to  fill 
back  orders  and  factory  stocks  are 
practically  cleaned  out.  The  supply  of 
asbestos  is  reported  ample,  but  the 
smaller  sizes  of  copper  wire  are  not 
obtainable  in  the  desired  quantities, 
chiefly  as  a  result  of  recent  prolonged 
strikes  in  the  wire  mills.  Interruptions 
to  copper  wire  production  lasting  about 
six  weeks  in  one  case  and  about  twelve 
weeks  in  another  cost  the  purchaser 
dear  as  well  as  the  wire  drawer.  With 
increasing  production  in  the  wire  mills 
following  the  return  of  steadier  labor 
conditions  the  outlook  is  much  Improved 
for  the  smaller  sizes  of  wire. 

Deliveries  quoted  by  representative 
.  manufacturers  on  magnet  wire  range 
from  eight  to  twelve  weeks.  If  pro- 
ducers did  not  take  another  order  be- 
fore 1921  there  would  be  little  trouble 
in  keeping  the  plants  running.  One 
manufacturer  who  had  about  fifty-six 
weeks'  work  on  hand  last  June  1  now 
has  orders  enough  on  his  books  to  keep 
his  employees  busy  until  about  July  1 
of  next  year,  barring  cancellations.  A 
few  of  these  have  been  received,  but 
no  general  disposition  to  retrench  is 
evident. 

Manufacturers  Pushing  Production 

Just  now  all  makers  of  asbestos  wire 
are  not  pushing  sales  at  the  normal 
rate,  and  more  effort  is  being  placed 
upon  production  and  plans  for  the  en- 
largement of  manufacturing  facilities 
than  upon  getting  new  business.  This 
is  of  course  not  equally  true  of  all  com- 
peting houses,  but  until  production  be- 
gins to  overtake  demand,  less  "mis- 
sionary work"  will  be  seen  in  the  trade. 
Users  of  asbestos-insulated  wire  for 
railway  motor  service  would  do  well  to 
order  their  anticipated  winter  require- 
ments within  the  next  few  weeks,  and 
it  is  generally  held  in  manufacturing 
circles  that  the  recent  firm  price  levels 
will  continue  for  some  time  to  come, 
liabor  conditions  are  showing  some  im- 
provement, and  since  the  recent  advance 
in  wages  registered  last  spring  no 
great  difficulty  has  been  encountered 
in  obtaining  enough  employees  for  this 
class  of  material. 

Representative  factory  prices  of 
asbestos-insulated  magnet  wire  start 
from  45  cents  base  on  lots  of  200  pounds 
or  over,  from  No.  0000  to  No.  4  B  &  S 
gage,  inclusive,  and  extras  are  added 
per  pound  for  the  finer  sizes  ranging 
from  1  cent  per  pound  on  No.  5  to 
$3.85  per  pound  on  No.  28.  A  250-lb. 
order  of  No.  18  would  be  quoted  in  a 
typical  case  at  72  cents  per  pound.  The 
dielectric  thickness  of  the  insulation  in 
this  material  is  equivalent  to  double 
cotton.  Lots  less  than  200  lb.  carry 
2  cents  per  pound  additional  price,  and 
a  1  per  cent  discount  is  given  for  pay- 
ment within  ten  days.     The  outlook  is 


good  for  increased  facilities  for  pro- 
duction of  asbestos  wire  during  the  next 
year  or  two,  and  with  improved  labor 
conditions  and  good  supplies  of  asbestos 
and  wire,  record  outputs  may  be  ex- 
pected from  manufacturers. 


Short  Supply  of  Insulating 
Paper 

Raw  Materials  Are  Scarce,  but  Manu- 
facturers Expect  Conditions 
to  Improve  Soon 

Makers  of  electrical  products  which 
require  insulating  paper  in  their  manu- 
facture are  confronted  with  a  marked 
scarcity  of  this  paper,  chiefly  on  ac- 
count of  the  difficulty  in  securing  raw 
material,  though  it  seems  that  the  sit- 
uation will  soon  improve.  The  demand 
for  insulating  paper  is  especially  heavy 
at  present  because  of  the  large  orders 
being  placed  for  power  and  telephone 
cables  and  condensers.  Power-cable 
manufacturers  report  that  their  orders 
have  about  doubled,  but  they  are  pay- 
ing prices  varying  from  23  to  30  cents 
a  pound  for  paper  which  cost  them  19 
to  22  cents  last  January. 

Scarcity  of  Scrap  Rope  and  Rags 

Old  manila  rope  and  rags,  the  two 
bases  from  which  the  best  paper  is 
made,  are  very  hard  to  obtain.  The 
principal  source  of  supply  of  scrap 
rope  is  the  shipping  industry,  and  as 
there  has  been  a  falling  off  in  trans- 
portation by  water  due  to  strikes  and 
other  causes  a  shortage  has  resulted. 
Another  factor  which  is  active  in  di- 
minishing the  junking  of  rope  is  the 
high  price  of  new  rope,  which  is  due 
to  the  great  cost  of  raw  hemp  and  the 
excessive  demand  from  new  ships  being 
built.  Rags  are  also  scarce  because  the 
importation  from  foreign  countries, 
which  was  formerly  the  chief  source 
of  supply,  has  been  cut  off.  Quite  late- 
ly, however,  shipments  from  abroad 
have  been  resumed  to  some  extent.  As 
a  substitute  for  these  raw  materials, 
wood  pulp  has  been  experimented  with 
but  has  not  yet  been  accepted  by  in- 
sulation manufacturers  as  a  basis  for 
the  best  papers.  Moreover,  wood  pulp 
itself  is  difficult  to  obtain. 

The  very  thin  "glassine"  all-linen 
paper,  imported  before  the  war  chiefly 
for  use  in  condensers,  has  been  prac- 
tically cut  off  from  importation.  Amer- 
ican manufacturers  have  recently  de- 
veloped a  paper  said  to  be  as  good  as 
the  imported  material,  however,  al- 
though it  contains  a  large  proportion  of 
cotton.  Another  reason  for  the  scarcity 
of  insulating  paper  has  been  that  the 
best  grade  of  whiting,  which  is  used  in 
its  manufacture,  formerly  came  from 
England  and  the  supply  from  that 
source  was  cut  off  until  a  month  ago 

Manufacturers  express  a  hopeful 
view  of  the  situation,  however,  because 
they  seem  to  expect  that  the  foregoing 
causes  of  shortage  will  soon  disappear. 
Furthermore,  European  countries,  in- 
cluding Norway,  Sweden,  Finland  and 
Italy,  are  beginning  to  produce  again. 


Rail  Bonds  Increase  in  Price 

Freight  Rates  Said  to  Cause  Advance 

— Demand  Is  Light  and  Stocks 

Are  Good 

Representative  manufacturers  of  rail 
bonds  report  a  fair  demand,  but  sales 
are  lighter  at  present  than  for  some 
time  past.  Orders  are  being  received 
in  somewhat  spasmodic  fashion  and  al- 
most all  of  the  buying  is  for  mainte- 
nance purposes.  A  trend  toward  the 
use  of  arc  weld  bonds  is  also  evident. 
Producers  state  that  traction  compa- 
nies are  making  few  extensions  and 
are  purchasing  supplies  only  as  abso- 
lutely needed,  consequently  the  demand 
from  that  source  is  not  a  very  heavy 
factor.  Electrified  railroads,  on  the 
other  hand,  are  ordering  more  rails 
since  the  rate  increase  was  gr&nted 
them,  and  consequently  more  bonds  are 
needed  on  their  part.  This  increase  in 
demand  has  only  barely  started,  how- 
ever, and  is  expected  to  become  much 
heavier  later  on.  Orders  for  rail  bonds 
from  abroad  are  also  coming  through  . 
in  slightly  better  volume,  and  with  the 
growing  electrification  of  foreign  roads 
a  promising  market  is  looked  for  in 
that  quarter. 

General  price  increases  amounting  to 
approximately  2i  per  cent  on  the  fin- 
ished product  were  announced  the  lat- 
ter part  of  August.  This  advance  is 
said  to  be  the  direct  result  of  the  re- 
'  cent  increased  transportation  cost,  as 
otherwise  manufacturing  conditions 
have  undergone  little  change.  Produc- 
tion is  reported  about  normal,  and  raw 
material  is  causing  no  difficulty  other 
than  the  fact  that  embargoes  and  the 
shortage  of  cars  have  in  many  cases 
greatly  delayed  the  arrival  of  mate- 
rial. The  labor  situation,  too,  is  im- 
proved, compared  with  conditions  in 
the  past. 

Stocks  of  rail  bonds  at  the  mills  are 
reported  in  good  supply  by  several 
manufacturers,  and  in  some  cases  small 
orders  are  filled  from  stock.  In  gen- 
eral, however,  deliveries  require  from 
ten  days  up  to  four  weeks. 


Sweden  Favoring  Electrification 
of  Federal  Railways 

The  Second  Chamber  of  the  Riksdag 
of  Sweden  has  adopted  the  resolution 
previously  acted  upon  favorably  by  the 
First  Chamber,  appropriating  23,000,- 
000  crowns  ($6,164,000)  for  the  elec- 
trification of  the  railroad  line  Stock- 
holm-Goteborg,  the  amount  to  be  ex- 
pended during  the  year  1921,  according 
to  Consul-General  Dominic  I.  Murphy 
at  Stockholm,  Sweden. 

The  action  of  the  Riksdag  may  be 
taken  as  a  sure  indication  of  the  pur- 
pose of  the  Government  to  bring  about 
the  electrification  of  the  entire  system 
of  the  state  railroad  in  Sweden.  The 
bill  now  only  awaits  the  royal  approval, 
which  will  no  doubt  be  given. 

There  ought  to  be  good  opportunity 
for  American  electric  companies  to 
present  bids  for  the  work,  and  it  is  sug- 
gested that  they  write  to  "Kungliga 
Jarnvagsstyrelsen,"  Stockholm,  Sweden. 
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Franchises 


■  Ohio  Electric  Railway,  Springfield, 
Ohio. — Application  has  been  made  by 
the  Ohio  Electric  Railway  for  a  renewal 
of  its  franchise  along  the  Lincoln  high- 
way between  the  Columbus  city  line  and 
the  county  line.  Franklin  County  Com- 
missioners say  the  company  is  seekingr 
this  renewal  before  undertaking  im- 
provements on  its  roadbed  estimated  at 
$75,000.  The  present  franchise  has 
four  years  to  run. 


r 


Power  Houses,  Shops 
and  Buildings 


Municipal  Street  Railway,  Seattle, 
Wash. — Contract  has  been  let  by  the 
Board  of  Public  Works  to  the  United 
States  Steel  Company  for  furnishing 
three  cables  for  the  municipal  street 
railway  department.  The  company  bid 
>$14,584.  The  Yesler  Way  cable  will  be 
22,500  ft.  long,  the  Madison  Street  cable 
14,150  ft.,  and  the  James  Street  cable 
8,250  ft.  The  latter  line  will  be  lA  in. 
in  diameter  and  the  two  others  li-in. 
steel  rope.  The  three  cables  will  weigh 
114,399  lb. 


Track  and  Roadway 


Pacific  Electric  Railway,  Los  Angeles, 
Gal. — The  Pacific  Electric  Railway 
has  applied  to  the  Los  Angeles  Rail- 
road Commission  for  permission  to  con- 
struct a  spur  track  on  Santa  Monica 
Boulevard  and  Orange  Avenue. 

Wisconsin  Railway,  Light  &  Power 
Company,     Winona,     Minn. — The      La 

Crosse  division  of  the  Wisconsin  Rail- 
way, Light  &  Power  Company  will 
complete  its  new  line  in  Badger  Street, 
La  Crosse,  by  the  middle  of  September. 

Eastern  Massachusetts  Street  Rail- 
way, Boston,  Mass. — Plans  for  extend- 
ing the  Eastern  Massachusetts  Street 
Railway  from  Swansea  to  Swansea 
Center  have  been  under  discussion. 
Just  what  the  status  of  the  Seekonk- 
Swansea  franchise  was  and  how  the 
Eastern  Massachusetts  Street  Railway 
can  present  a  petition  for  a  franchise 
will  be  considered  at  a  conference  with 
the  company's  attorneys  in  Boston. 

Phillipsburg  (N.  J.)  Transit  Company. 

— The  Warren  County  Board  of  Free- 
holders has  requested  the  Phillipsburg 
Transit  Company  to  move  its  tracks 
from  the  side  to  the  middle  of  South 
Main  Street,  where  a  new  cement  road 
will  be  laid. 

New  York  State  Railways,  Syracuse, 
N.  Y. — The  Public  Service  Commission 
for  the  Second  District  has  directed  the 
New  York  State  Railways  to  move  as 
soon  as  practicable  its  track  along  Main 
Street  in  New  York  Mills  between 
Campbell  Avenue  and  the  town  line  of 
New  Hartford  eastward  wherever  nec- 
essary in  order  to  leave  at  all  points  at 


least  22  ft.  available  for  paving  Main 
Street  west  of  the  railroad  track. 

Syracuse  &  Suburban  Railroad,  Syra- 
cuse, N.  Y. — Action  is  being  taken  by 
the  trustees  of  Fayetteville,  New  York, 
to  compel  the  Syracuse  &  Suburban 
Railroad  to  change  the  location  and  re- 
build its  tracks  in  Genesee  Street  in 
Fayetteville.  The  railroad  through  its 
attorney  has  explained  that  it  cannot 
possibly  finance  the  work  at  this  time, 
but  the  attorney  for  the  village  claims 
that  the  railroad  must  comply  with  its 
franchise.  Chairman  Hill  said  that  it 
seemed  as  if  it  would  be  necessary  for 
the  commission  to  order  the  work  and 
to  take  steps  for  later  proceedings  in 
the  event  of  a  default. 

Portland,  Ore. — The  Commission  of 
Public  Docks  of  Portland  has  awarded 
to  Nelson  &  Brown,  contractors,  a  con- 
tract for  construction  of  the  roadbed  for 
municipal  railway  terminal  No.  4,  the 
work  to  be  completed  within  forty  days. 
The  road  will  be  one  mile  long,  and  the 
roadbed  will  cost  $25,020. 


Trade  Notes 


New  Advertising  Literature 


Indexes. — The  General  Electric  Com- 
pany, Schenectady,  N.  Y.,  has  issued 
indexes  to  its  descriptive  bulletins  and 
sheets  and  supply-parts  bulletins,  both 
dated  July,  1920. 

Insulating  Fabrics  and  Link  Insula- 
tors.— The  General  Electric  Company, 
Schenectady,  N.  Y.,  has  published  bul- 
letins Nos.  48715  and  49400,  describing 
respectively  the  G-E  insulating  fabrics 
and  the  Hewlett  link  insulator. 

Electric  Drills.  —  The  Independent 
Pneumatic  Tool  Company,  600  West 
Jackson  Boulevard,  Chicago,  is  distrib- 
uting circular  No.  33,  describing  its 
"Thor"  universal  electric  drills,  grind- 
ers, etc. 

Fuel-Saving  Devices. — Bulletin  111-, 
issued  by  the  Uehling  Instrument  Com- 
pany, 71  Broadway,  New  York  City, 
describes  and  illustrates  the  standard 
Uehling  COi  meters,  both  single  and 
multiple  units. 

Insulating  Compounds. — "G-E  Insu- 
lating Compounds"  is  the  title  of  bul- 
letin No.  48704A,  published  by  the 
General  Electric  Company,  Schenec- 
tady, N.  Y.,  covering  its  insulating 
compounds,  including  insulating  var- 
nishes, japan  oils,  etc. 

The    Stromberg    Electric    Company, 

200  West  Jackson  Boulevard,  Chicago, 
manufacturers  of  time-recording  sys- 
tems, announces  that  it  has  opened  an 
office  at  803  Lexington  Building,  Bal- 
timore, Md.,  with  C.  F.  Ressiguie  in 
charge. 

Adjustable-Speed  Motors. — The  Gen- 
eral Electric  Company,  Schenectady, 
N.  Y.,  has  issued  a  second  edition  of 
bulletin  No.  41921A,  superseding  bul- 
letin No.  41021  and  describing  the 
latest  design  of  RF  form  A,  direct- 
current,  adjustable-speed  motors,  rated 
from  2  to  50  intermittent  horsepower. 


The  Safety  Car  Heating  &  Lighting 
Company  has  awarded  contract  for  al- 
terations in  the  former  plant  of  the 
Marlin-Rockwell  Company,  New  Haven, 
Conn.,  recently  taken  over  by  the  com- 
pany. 

The  Crane  Company,  836  South 
Michigan  Avenue,  Chicago,  recently 
celebrated  the  sixty-fifth  anniversary 
of  the  founding  of  the  company  by  R. 
T.  Crane  in  1855.  Today  the  company 
has  a  total  working  space  of  13,856,042 
sq.  ft.  devoted  to  manufacturing  and 
its  employees  number  15,304. 

The  Greenfield  Tap  &  Die  Corpora- 
tion, Greenfield,  Mass.,  has  complete^ 
plans  for  enlarging  its  forge  shop  at 
Turners  Falls,  consisting  of  two  new 
buildings,  on  which  work  will  be  started 
at  once.  The  proposed  new  five-story 
plant  of  the  company  at  Greenfield  is 
held  up  for  the  time  being. 

The  M.  B.  Austin  Company,  700  West 
Jackson  Boulevard,  Chicago,  manufac- 
turer of  electrical  supplies,  has  ac- 
quired a  site  at  108-116  South  Des 
Plaines  Street,  91  ft.  x  118  ft.,  on  which 
it  proposes  to  erect  a  two-story  plant, 
to  cost  about  $100,000. 

The  National  Carbon  Company,  Cleve- 
land, Ohio,  has  recently  issued  its  No. 
35  carbon-brush  catalog,  which  super- 
sedes catalog  No.  34.  Some  grades  of 
carbon  brushes  previously  listed  have 
been  eliminated  and  others  added.  The 
number  of  types  of  shunts  used  has 
been  reduced. 

The  Chase-Shawmut  Company,  New- 
buryport,  Mass.,  has  taken  over  the 
Chase-Shawmut  Department  of  the 
Condit  Electrical  Manufacturing  Com- 
pany, with  Sears  B.  Condit,  Jr.,  presi- 
dent and  treasurer,  and  Frank  D. 
Masterson,  vice-president  and  general 
manager.  Mr.  Masterson  has  been  as- 
sociated with  the  Shawmut  fuse  busi- 
ness for  twenty-one  years. 

The    Uehling    Instrument    Company, 

71  Broadway,  New  York  City,  manu- 
facturer of  fuel  economy  equipment, 
announces  that  it  is  now  represented 
in  New  England  States  by  the  Smith 
Engineering  &  Supply  Company,  89 
State  Street,  Boston,  Mass.,  manufac- 
turers' agents  and  engineers,  special- 
izing in  power-plant  equipment.  S.  W. 
Smith,  president  of  the  latter  company, 
was  until  recently  associated  with  the 
Uehling  Instrument  Company,  with 
headquarters  in  the  New  York  office. 

The  Ackley  Brake  &  Supply  Corpo- 
ration, 50  Church  Street,  New  York 
City,  announces  the  appointment  of 
E.  A.  Thomwell,  Atlanta  Trust  Build- 
ing, Atlanta,  Ga.,  as  general  South- 
eastern agent  for  the  sale  of  the  Ackley 
brakes  and  G.  &  B.  paint  in  the  states 
of  Georgia,  Florida,  Alabama,  Missis- 
sippi, Louisiana  and  Tennessee.  Mr. 
Thomwell  was  formerly  manager  of  the 
railway  division  of  the  Westinghouse 
Electric  &  Manufacturing  Company. 
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Have  you  considered  the 

PEACOCK  TYPE  "G'^  BRAKE 

for  your  one-man  cars? 


Type  "G"  Peacock 


The  LIGHTEST,  weighing  only  25  pounds. 

The  QUICKEST,  by  virtue  of  the  EC- 
CENTRIC. 

The  MOST  POWERFUL,  by  virtue  of  the 
GEAR  RATIO. 

Order  a  trial  set  for  your  cars  in 
service. 

Try  them  to  YOUR  satisfaction;  if 
not  satisfactory,  return  them  at  our 
expense. 

If  satisfactory,  advise  us  and  we 
will  render  bill.  Then  you  will 
buy  for  the  balance  of  one-man 
cars  and  SPECIFY  FOR  NEW 
CARS. 


National  Brake  Company,  Inc. 


Ellicott  Square 

Buffalo,  N.  Y. 
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fotb,  Bacon  S.  2)avt6, 


JEngtneers. 

115  BROADWAY 

NEW  YOT?K 


A 

STONE  &  WEBSTER 

In  corpora  ted 

Desicn  and  Construct  Steam  Power  Stations,  Water  Power 

Darelopments,  Transmission  Tinea,  Substations,  Gas  Plants. 

NEW  YORK  BOSTON  CHICAGO 


SANDERSON  &  PORTER 

ENGINEERS 

REPORTS,  DESIGNS,  CONSTRL/CTION,  MANAGEMENT 
HYDRO-ELECTRIC  DEVELOPMENTS 

RAILWAY,    LIGHT  and  POWER  PROPERTIES 

CHICAGO  NEW  YORK  SAN   FRANCISCO 


The  Arnold  Company 

ENGINEERS— CONSTRUCTORS 

ELECTRICAL— CIVIL— MECHANICAL 

105  South  La  Salle  Street 

CHICAGO 


ALBERT  S.  RICHEY 

ELECTRIC  RAILWAY  ENGINEER 

WORCESTER   POLYTECHNIC  INSTITUTE 

WORCESTER.   MASSACHUSETTS 


REPUBLIC  ENGINEERS,  INC. 

CONSULTING    AND    CONSTRUCTING    ENGINEERS 

Valuations  Reports  Investigations 

Designs  Construction         Management 

60  BROADWAY.  NEW  YORK 

CLEVELAND,  OHIO  YOUNGSTOWN,     OHIO 

IllumlnatiniT  Elder.  Mahoning  Back  Bld(. 


C.  E.  SMITH  &  CO. 

Consulting  Engineers 

2065-75  Railway  Exchange  Bldg.,  St.  Louii,  Mo. 

CUcaco  Kansas  City 

InTestications,  Appraisals,  Expert  Testimony,  Bridge 

and  Structural  Work,  Electrification,  Grade  Crossing 

Elimination,    Foundations,    Power    Plants 


HEMPHILL  &  WELLS 

CONSULTING  ENGINEERS 

Gardner  F.  Wells  Albert  W.  Hemphill 

A  PPR  A  ISA  LS 

INVESTIGATIONS  COVERING 

Reorganization      Management      Operation      Construction 

43  Cedar  Street,  Nev?  York  City 


THE  J:  G.  white 
ENGINEERING  CORPORATION 

Engineers- — Constructors 

Industrial   Plants,  Buildings,  Steam  Power  Plants,  Water 
Powers,  Gas  Plants,  Steam  and  EUectric  Ridlroads, 
Transmission    Systems 

43  Exchange  Place,  New  York 


JOHN  A.  BEELER 

OPERATING  AND  RATE  INVESTIGATIONS 

TRAFFIC  SURVEYS  AND  SCHEDULES 

MANAGEMENT  -  CONSTRUCTION  -APPRAISALS 

DIFFICULT  WORK  EXECUTED 

52  VANDERBILT  AVE.,  NEW  YORK 


A.  L.  DRUM  &  COMPANY 

CONSULTING  AND   CONSTRUCTING   ENGINEERS 

VALUATIONS  AND  FINANCIAL  REPORTS 

CONSTRUCTION  AND  MANAGEMENT  OF  ELECTRIC 

RAILWAYS 

76  West  Monroe  St.  CHICAGO.  ILL. 


ENGELHARDT  W.  HOLST 
Engineer 

Report*,  Appraisal*,  Reorganizationa 
683    Atlantic  Ave.,    Boston,    Mass. 


E.  W.  Clark  &  Co.,  Management  Corporation 

Engineers 

Power  Plants,   Electric  Power  Transmission 
and   Industrial  Application 

Huntington  Bank  Building,  Columbus,  Ohio 


ROBERT  M.  FEUSTEL 

CONSULTING  ENGINEER 

Rate,  Traffic  and  Reorganization 

Investigations 

Fort    Wayne,    Indiana 


WALTER  JACKSON 

Consultant 

FARES   AND    BUSES 

More   revenue    from   more   riders 

143  Crary  Ave.,  Mt.  Vernon,  N.  Y. 


Parsons,  Klapp,  BrinckerhofE  &  Douglas 


WM.  BARCLAY  PARSONS 
EUGENE  KLAPP 


H.   M.   BRINCKERHOFF 
W.  J.  DOUGLAS 


Engineers — Constructors — Managers 

Hydro-electric,      Railway,      Light      and      Industrial      Plants. 
.4ppraisals  and  Reports. 


CI.KVE1.ANI) 
Leader  Neive  UldK. 


NEW    \OKK 

«4    Tine   St. 


fORTS.MUUTII.    VA. 
Ferrj-    Bldg. 
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American  Bridge  Company 

Hudso:n  Terminal-50  Church  Street,  New^ork 


jrfa/iu/ac/urers  or  Steel  Structures  of  all  classes 
particularly  BrIDGES  and  BuILDINGS 


31 


Sales  Offices 

«• 

NEW  YORK.  N.  Y.       .     .      30  Church  Street  St.  Louis,  Mo.     .      Third  National  Bank  Building 

Philadalphia,  Pa Widener  Building  Denver,  Colo.              First  National  Bank  Building 

Boston,  Mass.      .     .     .      John  Hancock  Building  Sail  Lake  City,  Utah    .     .  Walker  Bank  Building 

Baltimore,  Md.    .     .       Continental  Trust  Building  Duluth,  Minn Wolvin  Building 

PITTSBURGH.  PA.      .     .     .      Frick  Building  Minneapolis,  Minn.  .     .  7  th  Ave.  &  2nd  St..  S.  E. 

Buffalo,  N.Y. Marine  National  Bank  n,      r    ^         r, 

Cincinnati,  Ohio  .      .-.'..     Union  Trust  Building  Pacific  Coast  Representative. ■ 

Atlanta.  Ga Candler  Building  U.  S.  Steel  Products  Co.,  Pacific  Coast  Dept.- 

Cleveland.  Ohio        .    ' .     .     ;     Guardian  Building  San  Francisco,  Cal.     ....       Rialto  Building 

Detroit,  Mich.       .   '  Beecher  Ave^  &  M.  C.  R.  R.  Portland,  Ore Selling  Building 

CHICAGO.  ILL.    .       208  South  La  Salle  Street  Seattle.  Wash.         .     4th  Ave.  So..  Cor.  Conn.  St. 

Export  Representative:  United  States  Steel  Products  Co.,  30  Church  St.,  N.  Y. 
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WE  BUILD  TRACKS 

Construction — Maintenance — Rehabilitation 

ENGEL  &  HEVENOR 

Track  Engineer* — Contractors 

220  Broadway,  New  York  City 


JAMES  E.  ALLISON  &  GO. 

Consulting  Engineers 

Specializing  in  Utility  Rate  Cases  and 
Reports     to     Bankers     and     Investors 

Security  Building,  St.  Louis,  Mo. 


J.  L.  JACOBS  &  COMPANY 

Engineers — StatUticiaru 

Investigations — Reports — Expert  Testimony 

Management,  Organization  and   Cost  Control 

Industrial  Relations  Problems — Statistical  Analyses 

Monadnock  Building,  Chicago 


THE  P.  EDWARD  WISH  SERVICE 

so  Church  St.  DETECTIVES  >3>  Stmt*  St. 

NEW    YORK        street  Railway  Jnsptetim  BOSTON 


ELECTRICAL  TESTING  LABORATORIES 

Electrical,   Photometrica]  and 

Mechanical  Testing 

80th  Street  and  East  End  Ave.,  New  York,  N.  Y. 


THE  COAL  &  IRON  NATIONAL  BANK 

of  the  City  of  New  York 

Capital  $1,500,000 

Surplus  $1,000,000                   Und.   Profits  $363,051 

Resources  $23,743,000 

Offers  to  dealers  every  facility  of  a  New  York 

Clearing  House  Bank. 

Steam  and  Electric  Railway  "Checking" 

Complicated  Interurban  and  Ohmer  Fare  Betriater  work  a  specialty. 
Confidential  Investigrations.  Write  for  our  proposition,  ^'Prosecntini 
Dishonest  Conductors."  We  maintain  a  special  department  thor- 
oughly equipped  for  handling:  all  strikes. 

The  Industrial  Protective  Company 
Suite  804-5-6  Mutual  Hom«  Bldg.,  Dayton.  Ohio 


Scofield  Engineering  Co. 

POWER  STATIONS 
HYDRAULIC  DEVELOPMENTS 


Consulting     Engineers 
PHILADELPHIA,  PA. 

OAS  WORKS 
BLBCTRIC  RAILWAYS 


Frederick   Sargent 

A.   D. 

Lundj 

Wm. 

H. 

James 

Lyman 

SARGENT  &  LUNDY, 

Engineers 

1412 

Edison  BIdg., 

72  W. 

Adams 

St.,  Chicago 

,  lU. 
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TEXACO  LUBRICANTS 

for  railway  shop^  power  plant 
and  rolling  stock 


Texaco  Lubrication  Engi- 
neers will  gladly  assist  you  in 
selecting  the  right  Texaco 
Lubricants  for  your  shop — 
power-plant,  rolling  stock,  or 
any  other  equipment. 

You  may  call  upon  them  to 
make  a  survey  of  the  equip- 
ment if  necessary.  This  is 
Texaco  Service — there  is  no 
charge. 

THE  TEXAS  COMPANY 

Dept.  RJ,  17  Battery  Place,  New  York  City 

New  York  Chicago  Houston 

Offices  in  Principal  Cities 
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"D  UGGEDNESS,  endurance  and  remarkable  digging 
•*-^  power  are  reasons  for  the  enviable  reputation  of 
Thew  Shovels.  Ability  to  stand  up  under  the  most 
strenuous  kind  of  work  assures  Thew  owners  of 
real  shovel  worth. 

Thew  Shovels  built  22  years  ago  are  still  rendering 
efficient  service.  Uninterrupted  success  through  all 
these  years  is  the  evidence  that  Thew  Shovels  are 
well  built. 

THE  THEW  SHOVEL  COMPANY 
LORAIN,  OHIO 


QTzew 

9hwer  Shovels 
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—how  individual 
lubricating  service 
reduces  lubricating 
costs 


This  Chart  Tells  the  Story 


zo  40  60  ao  )Oo 

The  above  is  a  recapitulation  of  five  sepc  rate  runsj 


1X0  iMiNures 


Data: 


Room  temperature  90  degrees  F. 

Time  of  run  in  each  case,  2  hours. 

Readings  taken  every  10  minutes. 

Machine  used  had  Hindley  Worm  Drive  size  and  speed  and 

conditions  to  compare  to  actual  commercial  use. 

Write  for  Booklet  "Results" 

THE  UNIVERSAL  LUBRICATING  CO. 

Cleveland,  Ohio 

Factory:  Sweeney  Ave.  Office:  Schofield  BIdg. 


j[^IJI  fJ-|-Universal  Service 


September  4,  1920 


Electric    Railway    Journal 


41 


You  Can't  Knock  Out  a  "Union" 
With  Many  Blows 

"Union"  Renewable  Fuses  will  withstand  more  blowouts  than  any  other  fuse  we  know  of. 
We  wouldn't  dare  tell  you  how  many  times  some  "Unions"  have  been  blown  without  being 
put  out  of  business — because  you  wouldn't  believe  it. 

So  here's  what  we  will  do.  Go  to  your  electrical  dealer  and  get  a  "Union"  and  any  other 
three  makes  of  fuses  you  think  best.  Put  them  all  to  the  same  test — the  hardest  you  know  of. 

"UNION"  Renewable  Fuses 

must  withstand  more  blowouts  than  the  others.  If  they  don't,  simply  ship  all  the  fuses  to  us 
and  we'll  send  you  our  check  ior  their  cost. 

'  We  feel  perfectly  safe  in  making  this  offer.    We  know  that  you'll  use  "Union"  Fuses 
exclusively  if  we  can  but  get  you  to  compare  them  point  for  point  with  other  makes. 

"Union"  Renewable  and  Non-Renewable  Fuses  are  the  product  of  the  oldest  and  largest 
fuse  manufacturers. 

We'll  send  you  an  interesting  booklet  on  request. 

CHICAGO  FUSE  MFG.  CO. 


Oldett  and  largeat  manufacturerm  of  Fixmet,  Elec- 
trical Protecting  Material*  and  Conduit  Fittinga 


CHICAGO 


NEW  YORK 
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Iriclion  and 

Insulating  Tapes 

The  United  States  Rubber  Company  manufac- 
tures brands  of  friction  and  insulating  tape  to 
meet  every  condition  encountered  in  the  electri- 
cal field.  Among  them  you  will  find  the  right 
tape  for  every  purpose.  All  are  scientifically 
compounded  so  that  they  have  permanent  dielec- 
tric and  mechanical  strength. 

United  States  Rubber  Company 


1790  Broadway 


New  York  City 


The    World's    Largest    and    Most    Experienced 

Mniiuinclnrer    of     MechanirnI    Rubber    Goods 


BELTING 


HOSE 


Iransmission  "RainbowyHof 

'Shawmui'- Giant  SUlched' 
Conveyor  'United  Slaid'Orainsler' 


Elevator  'Maichless''Granite: 

7<  ^         'Grainster" 

ractor        "Sawyer  Canvas' 
"Little  Giant  Canvas' 


Agricultural  'Rainbowlten^al' 
'GrainsteK'Sawycr  Canvas' 


Air  "48lO: 'Dexter'         Water    'SainbouCMog^Bcrjectal' 

Steam     'HainbowXXanChrJected'    Suctioil  "Atnazon'  'Giant' 
Garden  '{{ainbowThhgjClaieadt 

AlsoHose  for  Acetylene. Oxygrn. Acid.  AirBiake.Gasohne.Oi}.H>'dimulic. 
Air  Drill.  Auto  Radiator.  Car  Heating.  Chemical.  Co}ie.Cre£ineryJ>iscDiip 
Vacuum. Sand  Blast. Spray,  etc 
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PtRtt 


FRICTION  TAPE 


Williilllllilllll'll[lllilllillliililllll!llllillllililllllll!li:iit{lllllill!lillll!ill'iUlill!ll(Mm 


UscO 

PLICING  COMPOUND 


ates  Rubber  Company 

mica)  Goods  Di\ision 


MADE  IN  U.  S.  A. 


iiiii!iiiiiiiBiitiiiiiiiii!iimiiiiii»i:niinii«v.\ 


ReliO 

SPLICING  COMPOUND 


United  States  Rubber  Company 

Mechanical  Goods  Division 

CO«*YRK;hTS0  by  1*1  TEO  states  KUBBER  COWPANY-1B19 


% '-^MinwiiiiiHiimnmminiH^^ 


11(0  ^TATCS  RU 


^>\ffllllMlEllllll«lllHllllllllllllllllll»^^^^^^^^^^^^^ 


I  Utility 

FRICTION  TAPE 


United  Siates  Rubber*  Company 

Mechanical  Goods  Division 

COPVRIQMTEO  BY  UNITtO  STATES  HUBBtR  C0MPANY-I9I9 


11  iniiiiiiiiiRniiiT 


THROUGHOUT  the  entire  length  of  a  roll.ot  United  States  Tape  you  will  find 
the  same   high   quality.    The   fabric   used    is   uniform    in   weave   throughout   and 
uniformly  impregnated.     All  are  adhesive  and   easy  to  handle. 
Specify  United  States  Tapes  on  your  next  order. 

United  States  Rubber  Company 

1790  Broadway  New  York  City 

The    World's    Largest    and    Most    Experienced  Manufacturer    of    Mechanical    Rubber    Goods 


PACKINGS 


Rod    Wzard.  Ruinbesld'PeerlessC     "Honest  John', 'No. 573 "    and 
hundreds  of  other  styles  in  coils.rings. gaskets  and  diaphragms - 

Sheet  'Rainboiu'Hinda'.'Paramo'  Usco  Valves  — 


MISCELL>lNEOUS 


Mat8,Matting  and  Flooring,        Dredging  Sleeves, 
Plumbers'  S'^ecialties,  Hard  Rubber  Goods, 

Rubber  Covered  Rolls.  Printers'Blankefs.Tubing, 

Moidded  Goods  Soles,  Heels.  Jar  Rubbers; 

Friction  Tape,  Splidng  Csmp'd, 

■ ^ :=^ 


44 


Electric    Railway    Journal 


September  4,  1920 


The 

Ohmer 

System 


An  Interurban  Type 


fnterurban  electric  railway  companies  have  made  Ohmer  fare  registers 
a  standard  because  many  different  fare  denominations  are  accurately 
recorded,  indicated  and  thoroughly  protected. 

(^ity  railway  managers  now  realize  that  they  also  have  a  considerable 
variety  of  fare  rates  to  be  protected,  and  many  Ohmer  fare  registers  of 
types  suitable  for  city  service  are  being  adopted.  Cash  fares  in  odd 
amounts,  metal  or  paper  tickets,  school  tickets,  transfers,  employes' 
passes,  special  passes,  etc.,  are  differentiated,  indicated  and  properly 
recorded  when  Ohmer  fare  registers  are  used. 

Operating  equipments  are  made  in  every  conceivable  type  for  making 
Ohmer  fare  registers  operative  and  absolutely  satisfactory  in  every  kind 
of  car,  and  under  any  possible  condition  of  service. 

Don't  experiment.  Don't  tie  up  your  money  unnecessarily.  We 
finance  the  installation  of  Ohmer  fare  registers,  and  charge  a  modest 
rental  as  you  receive  the  service.  You  will  be  in  no  danger  of  ever  hav- 
ing a  lot  of  obsolete  devices  on  hand.  Our  contracts  are  flexible,  and  we 
are  always  ready  to  take  care  of  changing  conditions  for  you. 


Ohmer 

Fare  Register 

Company 

Dayton,  Ohio 


A  City  Type 
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The  Most  Important 
Thing  in  the  World 

Is  a  drink  of  water  when  you  need  it. 

A  man  suffered  a  stroke  and  died  on  a  train  when  the 
doctor  said  a  drink  of  water  might  have  saved  him. 

In  certain  emergencies  nothing  is  so  all-important  as 
clean  water— unless  it  be  the  means  to  drink  it. 

DIXIE  Cup 

Penny  Vending  Machines  for 
m  Passenger  Cars  and  Stations 

promote  the  comfort  of  your  patrons — help  to  safeguard 
their  health,  and  make  their  journeys  more  enjoyable. 

This  service  is  popular  everywhere;  standardized  by  one  hundred 
and  fifty  railroads,  as  well  as  by  stores,  theatres,  hotels  and  other 
public  resorts.   It  is  self-supporting — not  an  expense  to  you. 

It  will  solve  your  drinking  cup  problem  and  at  the  same  time 
yield  you  a  revenue. 

Write  Ls  today  for  sample  cups  and  terms. 

Imdividval  Drinking  (^  ^mpany  Jnc- 

Original  Matters  of  the  Paper  Cup 

HUGH  MOORE,  President 

220-230  W.  19th  St.,  N.  Y.  1 


\ 
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International 


Fare 


Type  R-5— Double  Register 


Type  R-10 — Single  Register 


Registers 

The  Test  of  Time 


INTERNATIONAL  Fare 
RegTsters  have  for  nearly  a 
quarter  of  a  century  stood  the  test 
of  service.  They  have  been  and 
are  today  the  standard  equipment 
of  the  leading  Electric  Railways 
and  city  systems  of  this  country. 

Their  accurate  and  reliable  regis- 
tration and  rugged  construction  is 
responsible  for  their  excellent 
service  reputation. 

International  Fare  Registers 
through  the  test  of  long  service 
have  shown  themselves  to  be  not 
only  accurate  and  reliable  in  their 
registration  but  so  rugged  in  con- 
struction as  to  give  enduring  serv- 
ice. All  parts  are  interchange- 
able, repairs  few  and  easily  made. 


You  Will  Find  Us  in  Space  608,  Adjoining 
the  Accountants'  Room  at  the  October 
Convention  at  Atlantic  City. 


Our  organization  is  at  your  service  to  help  with  your  problems. 

The  International  Register  Company 

Manufacturers  of  Fare  Registers  and  Railway  Supplies,  and  General  Selling  Agents  for 

HEEREN  ENAMEL  BADGES 

Office    and    Factory:    15    So.    Throop    Street,    Chicago,    Illinois 
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The  "Once-a-Year 
Opportunity 


yj 


To  get  your  sales  message  before  electric 
railway  buyers  when  interest  in  equipment, 
supplies  and  services  is  at  its  peak. 

On  October  2nd  the  Annual  Convention  Number  of 
Electric  Railway  Journal  will  be  issued. 

On  October  11th  to  15th  the  Annual  Convention  and 
Exhibit  of  the  American  Electric  Railway  Association  will 
be  held  at  Atlantic  City. 

On  October  16th  the  Annual  Convention  Report  Num- 
ber of  Electric  Railway  Journal  will  be  issued. 

The  Electric  Railway  /owrw^/ reaches  from  ninety-eight 
to  ninety-nine  per  cent  of  the  buying  power  of  the  industry. 
The  guaranteed  circulation  of  the  Convention  Number  will 
be  eight  thousand  copies. 

The  Report  Number  will  be  in  the  mail  twenty-four 
hours  after  the  last  session.  It  will  contain  abstracts  of  all 
papers  presented  and  report  the  discussions  concerning 
them. 

To  cash  in  on  this  opportunity  you  should  make  every 
effort  to  keep  complete  information  about  your  products  be- 
fore the  eyes  of  the  industry.  Strong  representation  in  the 
advertising  pages  of  the  Convention  and  Report  Numbers 
is  most  essential. 


Electric  Railway  Journal 

Member  Audit  Bureau  of  Circulations 
Member  Associated  Business  Papers,  Inc. 

Tenth  Avenue  at  36th  Street 
New  York 
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CONTACT 


In  all  current  collecting 
devices  the  more  con- 
tact you  have  the  less 
friction  exists  owing  to 
the  tension  being  dis- 
tributed over  a  greater 
surface. 

Miller  Trolley  Shoe 
operation  proves  that 
the  greater  the  contact 
surface  more  power  is 
delivered  to  the  motors, 
giving  greater  capacity 
for  overloads. 

THE  MILLER  TROLLEY  SHOE 

has  a  contact  on  the  wire  of  3  inches. 
This  contact  is  permanent.  The  Shoe 
follows  each  little  uneveness  in  the  wire. 
'  It  does  not  jump  and  eliminates  all 
sparking. 

Miller  Trolley  Shoes  have  solved  many 
problems  that  were  the  outcome  of  low 
voltage. 

We  stand  ready  at  all  times  to  show  you 
on  your  own  lines  just  what  an  advan- 
tage can  be  obtained  by  equipping  your 
cars  with  the  Miller  Trolley  Shoe. 

Write  Today  for  Details 

Miller  Trolley  Shoe  Co.,  West  Newton,  Mass. 

SPECIAL  REPRESENTATIVE:  Holden  &  White,  Inc.,  Chicago 

EASTERN   REPRESENTATIVE:    NaUonal   Railway  Appliance  Co.,   New   York 
SALES   REPRESENTATIVES: 


Alfred  Connor 
Denver.  Colo. 

S.  I    Waltes 

Los    Angeles.    Calif. 

T.  C.  White  &  Co. 
St.  Louis.  Mo. 

F.  P.  Bodler 
San  Francisco.  Calif. 

W.  P.  McKenney 
Portland.    Oregon 

W.  M.  McClintock 
St.  Paul.  Minn. 
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Ri-K.   U.  S.  Pat 


Calculating 

Machine 


"Letting  the  Monroe  Calculating 

Machine  Prove  Its  Own  Case" 


"  '  I  ^HIS  machine  will  take  care  of  all  the 

I     figuring  of  every  department  in  your 

organization,  for  the  Monroe  not  only 

Adds,  but  Multiplies,  Divides  and  Subtracts 

as  easily  as  other  machines  Add. 

"The  operation  of  the  Monroe  is  so  simple 
and  direct  that  anyone  can  work  out  compli- 
cated calculations  after  a  few  minutes'  prac- 
tice. For  instance,  just  depress  the  keys. 
Then  turn  the  crank — Forward  to  Add  or 
Multiply,  backward  to  Subtract  or  Divide. 
Nothing  could  be  easier  or  simpler. 


"And    here's    another    big   advantage — the 


Monroe  Visible  Check.  The  figures  are 
always  in  sight  of  the  operator  who  is  able, 
at  all  times,  to  verify  every  calculation  at  a 
glance.  Because  of  these  the  Monroe  is  daily 
proving  in  thousands  of  offices  that  it  has  no 
superior  in  speed  and  absolute  accuracy  on 
all  kinds  of  figuring. 

"Better  than  anything  we  may  say  for  the 
Monroe  is  an  actual  try-out  of  the  machine 
on  your  work  in  your  own  offices  by  your  own 
help.  You  can  then  be  the  judge  as  to 
whether  the  time,  money,  and  errors  the 
Monroe  will  save  you  will  justify  its  installa- 
tion.    No  obligation  whatever." 


NROEl 


Reg.    U.    S.    Pat.    Off. 

Calculating 
Machine 

Not  onlv  Adds,  but 
Multiplies,  Divides  and 
Subtr.acts  as  easily  ?is 
other      machines      Add 


I  Monroe  Calculating 
Machine  Company 
Woolworth   Building 
New  York,  N.  Y. 

Office*  in   Principal 
Citi*t 


..^^^ 
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The  Same  Old  Story 

//.   B.  LiM   Guards 
again  to  the  rescue. 


The  Consolidated  Car  Fender  Co. 

Providence,  R.  I. 

General  Sales  Agent 

Wendell  &  MacDuffie  Co. 

61  Broadway,  N.  Y. 
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Badmash 


According  to  Hindu  belief  the  wife  o'f  one 
king  was  carried  off  by  another  demon 
king  and  was  so  guarded  that  humans 
couldn't  rescue  her. 

Hanuman,  a  monkey,  got  on  the  job,  res- 
cued the  fair  queen  and  was  immortalized 
as  a  badmash,  or  hero. 

Monkey  antics  won  out  this  time,  but  it 
was  only  in  mythology.  In  real  life — espe- 
cially as  applied  to  carbon  brushes — 
monkeying  with  things  invariably  gums  the 
cards. 

But  engineering,  as  employed  in  prescrib- 
ing Morganite  brushes,  relieves  operators 
from  monkeying  with  brushes  or  commu- 
tators— and  the  resulting  gloss  on  the  com- 
mutator is  far  removed  from  a  monkey 
shine, 


IVlain  Office  and  Factory:   519  West  38th  St.,  New  York 


DISTRICT  AGENTS: 


Lewis  &  Roth,   13th  and  Wood  Sts.,  Philadelphia 

Electrical  Engineering  &  Mfg.  Co., 

First  National  Bank  Bldg.,  Pittsburgh 

W.  R.   Rendrey   Co.,   Hodge   Bldg,,    Seattle 


Herzog  Electric  &  Engineering  Co.,  150  Steuart  St., 
San   Francisco 

Charles  Farnham,  I.  W  Hellman  Bldg.,  Los  Angeles 

Railway  &  Power  Engineering  Corporation,   Ltd., 
131    Eastern   Ave.,   Toronto,   Ontario,   Canada 
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Better  Service  at  Lower  Cost 

"Agasote*^  For  Roofing — Headlining — Wainscoting 


(Irade-Mark) 


THE  PANTASOTE  COMPANY 

11  Broadway,  N.  Y.      People's  Gas  Bldg.,  Chicago,  111.       751  Monadnock  Bldg.,  San  Francisco,  Calif. 
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General   Sales  Office: 

WIDENER  BUILDING.  PHILADELI*HIA.  PA. 

District  Offices: 

Atlanta,     Boston,    Chicago,    Cincinnati,    Cleveland,    Detroit 

New    York.    Philadelphia,    Pittsburgh,    San    Francisco 

Salt  Lake  City,     Seattle,     St.  Louis 

Sole  Export  Representative: 
CONSOLIDATED  STEEL  CORPORATION 

165  Broadway,  New  York 


ROLLED  a/i</ FORGED 

STEEL  WHEELS 
For  Electric  Railway  Use 

'T'HE  reasons  why  steel 
"*•  wheels  made  by  our 
improved  methods  give 
superior  service  are  nu- 
merous. Let  us  tell  you 
the  story  in  detail.  Then 
ask  the  opinions  of  satisfied 
users. 


MIDVALE  STEEL  AND  ORDNANCE  COMPANY 
CAMBRIA  STEEL  COMPANY 
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The  map  above  ahow* 
the  location  of  the  49 
fonndriea  in  the  United  States  and 
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Uon  of  Hannfaetnren  of  Chilled 
Car  Wheel*. 
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Jlssodafjon  ofManufacturers 

qfChilled  Car  Wheels 
mo  /icCormick  hide/.  Cliicaga 
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NuttalllieiicalGeais 


A  P»ROVEN    SUCCESS 


.<<TT  is  the  steady  application  of  power 
■*•  without  jar  of  vibration." 

.^^DECAUSE    removing    vibration    re- 
■■-'  duces  maintenance  costs.'* 

.<<DECAUSE    applying  power  through 
^  the  overlapping  form  of  tooth  is  the 
logical  way  to  cut  down  noise  and 
vibration." 

.<<r>ECAUSE  it  appeals  to  the  mechan- 


^-^  ical 


ical  sense." 


^ 


<<nnHE  principle  is  certainly  correct." 


THESE  are  the  quotations  of  five  mechan- 
ical  men  and  they  tell  the  reason  why 
NUTTALL  HELICAL  GEARS  have  met 
with  so  much  approval. 

IN  spite  of  hampered  transportation  con- 
ditions, we  have  been  able  to  ship  over 
12,000  helical  gears  and  pinions  since  Oc- 
tober 1919. 


RDNUmiL  COMPANY 

PrrrSBURGH, A,  PENNSYLVANIA 
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"STANDARD" 


Steel  Tires 

Steel  Tired  Wheels 

Solid  Rolled  Steel  Wheels 

O.  H.  Steel  and  Malleable  Iron  Castings 

Solid  Forged  Geared  Blanks 

Steel  Forgings  Iron  Forgings 

Forged  and  Rolled  Steel 

Pipe  Flanges 

Ring  Dies 

Rings 

Roll  Shells  Steel  Springs 

^  O  ^  "The  'Standard'  Brand  on  your  material  T  ^  T 

N^Ov^         is  an  assurance  of  eventual  economy."         Siljiii*^ 

•RAND  BIIAIIO 

STANDARD  STEEL  WORKS  CO. 

GENERAL  OFFICES: 

500  NORTH  BROAD  ST.,  PHILADELPHIA,  PA. 

CHICAGO  RICHMOND  MEXICO  CITY 

ST.  LOUIS  SAN  FRANCISCO  '  LONDON,  ENGLAND  I 

HAVANA,  CUBA  NEW  YORK  PARIS,  FRANCE  | 

MONTEREY,  MEX.  | 
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Osgood  Bradley  Safety  Cars 

Have  Smooth-Riding  Trucks 


When  you  go  from  big  double-truck  cars  to  the  safety  car  with  its 
single  truck,  you  want  to  give  the  patron  as  smooth  riding  as  he 
had  before. 

The  Osgood  Bradley  Safety  Car  Truck  has  a  system  of  spring  sus- 
pension which  its  first  users  tell  us  is  accomplishing  all  that  we  hoped 
to  attain  in  the  way  of  non-teetering,  non-oscillating  riding  at  spank- 
ing speeds.  The  spring  system  on  which  the  body  is  carried  includes 
a  quarter  elliptic  spring  at  each  end  or  corner  of  the  truck  and  a  set 
of  spiral  springs  on  each  side  of  the  truck  adjacent  to  the  pedestals. 

This  new  arrangement  of  elliptics  and  spirals  in  combination  with 
the  sturdy  structural  design  of  the  truck  framing  will  prove  to  you 
and  your  public  that  there  is  such  a  thing  as  a  fast-running  single 
truck  that  does  permit  comfortable  riding  on  any  track  good  enough 
for  double  trucks.    Osgood  Bradley  Safety  Cars  Are  Long  Life  Cars. 

Builders  of  City  and  Interurban  Cars 

OSGOOD  BRADLEY  CAR  COMPANY 

Builders  to  Two  Generations  of  Electric  Railway  Men 

WORCESTER,  MASS. 
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TRADE     MARK 
PEG.  U.  S.  PATENT    OFFICE. 


Varnished  Cambric 

JVires  and  Cables 

are  made  with  the  same  care  and  high  regard  for  quality  which 
distinguishes    the    production    of    Okonite    rubber    insulation. 

We  are  prepared  to  handle  any  high-grade  proposition, 
and  (olicit  your  inquiries. 

"Manson"  Tape  {Friction),  "Okonite"  Tape  {Splicing  Compound) 

The  Okonite  Company,  Passaic,  New  Jersey 

Incorporated  1884 

Central  Electric  Co.,  Chicago,  111.,  General  Western  Agents 

F.  D.  Lawrence  Electric  Co.,  Clnciniiatl,  O.     Novelty  Electric  Co..  Philadelphia.  Pa.     Pettiiigell-Andrews  Co  .  Boston.  Mass. 
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You  Can  Minimize  Overhead  Repair  Work 

and  successfully  cut  maintenance  costs  if  you  turn  to 

The  Macallen  Line 

of  strain  insulators,  hangers,  splicing  ears,  crossings,  and  other 
overhead  material. 

They  are  "specialty"  products,  designed  and  built  to  make 
"Macallen"  the  standard  on  American  railways. 

It  will  pay  you  to  write  for  information. and  prices. 

The  Macallen  Insulating  Joint 

Adopted  by  principal  air  brake  manufacturers  as  part  of  their  standard 
equipment  Also  insulates  steam  pipes,  etc.  Shell  is  seamless  drawn  steel, 
nipples  are  machined  from  steel  rod,  and  insulating  material  is  Macallen 
Vulcanite  Compound,  not  affected  by  heat  or  oil — practically  indestructible. 

Mas  Wt  Send  Our  Catalogt 

The  Macallen  Company 

Macallen   and   Foundry   Sts.,   Boston 
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ECONOMY 

memblepuSES 


maBatmimmsagBs^ii^sBamm 


Double  Protection 

for  Electrically  Driven 
Machinery 


The  "Und.  Lab.  Inspected"  label 
on  Economy  Fusesand  the  sym- 
bol on  Economy  "Drop  Out" 
Renewal  Links  mean  double 
protection  for  all  industries  us- 
ing electrical  energy. 

Factory  inspection  is 
backed  by  constant 
rigid  tests  in  the 
Underwriters'  Labo- 
ratories. 

Economy  Fuses  are 
accurately  rated. 
They  give  maximum 
safety  and  efficiency 
at  minimum  cost  — 
cut  annual  fuse  main- 
tenance costs  80  %  as 
compared  with  the 
use  of  "one-time" 
fuses. 


ecONOMY 

200  A^«P3 

J50 


Knife-blade  type 


Fibre  cartridge,  sturdy 
end-caps  and  the  winged 
washers  which  securely 
lock  the  fuses  are  virtu- 
ally indestructible. 


Ferrule  type 


All  that  is  discarded  in  a  blown  Economy  Fuse  is 
the  inexpensive  strip  of  fused  metal,  which  is  re- 
placed in  a  few  moments  by  a  new  Economy  "Drop 
Out"  Renewal  Link. 

For  sale  by  all  leading  electrical 
jobbers  and  dealers. 

Economy  Fuse  &  Mfg.  Co.,  Chicago,  U.S.A. 

Economy  Fuses  are  also  made  in  Canada  at  Montreal. 

Economy  Fuses  were  the  first  line  umng  an  inexpensive 
bare  link  for  restorinK  a  blown  fuse  to  its  original  efficiency 
to  be  APPROVED  IN  ALL  CAPACITIES  by  the  Under- 
writers' Laboratories. 


CYPRUS 
BRONZE 

The  Brady  Brass  Company  is  the  original  manu- 
facturer of  the  soft  bearing  metal  known  as 
Cyprus  Bronze,  which  is  now  being  used  in  al- 
most every  country  of  the  world  for 

Engine  Castings,  Railway 

Journal  Bearings  and 

High  Speed  Motor 

Bearings 

It  is  more  generally  known  as  M.  C.  B.  Grade 
"A"  Specification. 

The  original  formula  was  developed  by  this  com- 
pany after  a  railroad  experience  of  more  than 
two  score  years,  and  from  an  economic  stand- 
point— high  in  lead  and  low  in  tin  contents — 
continues  to  meet  with  great  favor. 

Today  we  are  selling  Cyprus  Bronze  metals, 
M.  C.  B.  Grade  'A"  Specification,  wherever 
railways  are  operating.  This  has  been  made 
possible  by  the  building  up  of  a  splendid  organ- 
ization of  trained  men,  located  in  an  up-to-date 
plant  at  tidewater  of  such  a  capacity  as  to  insure 
prompt  deliveries  anywhere. 

We  respectfully  solicit  your  inquiries 

BRADY 

BRASS 

COMPANY 

General  Office   and   Works : 

170-182  Fourteenth  St.,         169-175  Fifteenth  St. 

Jersey  City,  N.  J. 

95  Liberty  Street,  New  York  City 
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With  the  high  speed  schedules  and  close  headway 
of  the  safety  car,  it  is  imperative  that  you  use 
Signals. 

The  signal  best  suited  to  your  requirements  is 
the  one  that  is  big,  reliable  and  clearly  discern- 


Signals 


of 


Safety 


for 


Safety  Car 
Routes 


ible  day  and  night.  One  so  installed  that  the  first 
car  to  reach  the  cut  in  contactor  will  have  the 
right  of  way. 

Those  signals  are  U.  S.  Electric  Signals,  that 
prevent  instead  of  cure. 


United  States  Electric  Signal  Company,  West  Newton,  Massachusetts 

Representatives : 

Western:    Frank    F.    Bodler,    Monadnock    BIdg.,    San    Francisco 

Foreign:    Forest   City    Electric   Service   Supply   Company,   Salford,   E«g. 


erson 


Anderson  line  material  completely 
insures  the  overhead.  Anderson  cross 
overs  are  scientifically  made  to  insure 
long  wear  of  both  crossing  and  wire. 
All  Anderson  specialties  have  proven 
their  capability  under  severe  service 
conditions  and  can  satisfy  yours. 


Send  for  Catalog 

ALBERT  &  J.  M.  ANDERSON  MFG. 

289-293  A  STREET,  BOSTON,  MASS.,  U.  S.  A. 


CO. 


NEW  YORK 
135  Broadway 


PHILADELPHIA 

4'^0  Real  Estate  Trust  B!dE. 

LONDON,  E.  C,  48  MUton  St. 


CHICAGO 

105  S.  Dearborn  St. 
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SUB-STATION 


EQUIPMENT 

A  Ills-  Ch  aimers 

Motor  Generator  Sets 

In  Any  Capacity 


Engineering  experience  and  un- 
excelled manufacturing  facili- 
ties are  reflected  in  hundreds 
of  these  sets  in  operation. 


Ill    ^1  '• 


A  L.  1. 1 S  -  C  H  A  I.  M  C  R  S 
PRODUCTS 

Electrical  Machinery 

Steam  Turbines 

Steam  Engines 

Gas  and  Oil  Engines 

Hydraulic  Turbines 

Crushing  and  Cement 

Machinery 

Mining  Machinery 


MH  ^^Bi  mM^UFACTURING  COMPANY 
^^m       ^^Milwaukee^^^^  Wisconsin.   U.  S.  A. 
DJsirJci  Offices  in  M  Leading  CJiiea 


AL-t-IS-CHAt-MCRS 
PRODUCTS 

Flour  and  Saw  Mill  Machinery 
Power  TiaBuaiuioo  Machineiy 
P«Mp«f  Etigio««-<!enlnfMal  Paov* 

Steam  and  Electric  Hoirts 

Ak  Compieuort  -  Ait  Bralet 

AyicultursI  MacJuBcry 

CtMkdeaaen 


14660 
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Ig^m    TRADE  MARK     ^^ 
ryingSafsteP 
(PATENTED)  MHi^^  M 

ABSOLUTELY    NON- SLIPPING  ALWAYS 


No  need  for  the  warning  "watch  your  step"  on 
a  car  equipped  with  the  Irving  "Safstep."  You 
cannot  slip  ujKni  it.  It  is  non-slipping  under 
all  conditions-— wet  or  dry,  even  with  snow  or 
ice  upon  it.  And  no  amount  of  wear  can 
impair  its  non-slipping  qualities,  for  its  nar- 
row steel  members  always  present  a  foot-gripping 
edge.  There  arc  no  abrasive  insets  to  wear  out 
of  work  loose.  The  Irving  "Safstep"  is  per- 
manently safe.  Protect  your  company  and 
your  passengers. 

Write  for  Catalog  2A28 

IRVING  IRONWORKS  CO. 

LONG  ISLAND  CITY.  N.Y..  U.S.A. 


THERE  ARE  THREE  VALUES 
FOR  RAILWAY  COMPANIES  IN 
THE  SPECIFICATION  and  USE  OF 

CYPRESS 

"THE   WOOD  ETERNAL" 

for  Crossarms,  Car  Material,  Fencing, 
Station  Construction  and  similar  railway 
purposes: 

First,  the  vastly  longer  life  of  the  ma- 
terial itself.  All-Heart  Cypress  is  pretty 
nearly  proof  against  the  action  of  decay. 

Second,  the 

SAVINGS  OF  LABOR 
COSTS  IN  YOUR  MAIN- 
TENANCE WORK 

Obviously  the  longer  the  serviceable  life 
of  the  lumber  you  use,  the  less  you  are  go- 
ing to  have  to  repair  and  replace.  That  of 
course  means  not  merely  saving  in  cost 
of  material,  but  also  saving  in  the  much 
bigger  item — cost  of  labor. 

Third,  when  you  specify  Cypress  you 
can  know  definitely  that  you  get  what 
you  pay  for  IF  you  see  THIS  MARK. 
This  mark  ^£^^^  is  on  the  ends  of 
every  piece  "^J^ri!^C»!S  of  Cypress  cut  by 
the  responsible  mills  in  this  Association. 
It  is  a  guarantee  that  the  material  bear- 
ing it  is  made,  and  graded  at  the  mill,  in 
accordance  with  the  scrupulously  high 
standards  demanded  by  this  Association 
and  the  best  customers  of  its  members. 

These  values  are  worth  getting.  The 
farts  are  worth  remembering. 

Our  data  are  at  your  service 

SOUTHERN  CYPRESS  MFRS'.  ASS'N 

1265    Hibemia    Bank    Building,    New    Orleans,    La.,    or 
1265  Heard  National  Bank  Building,  Jacksonville,  Fla. 
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You  Can  Bend  Rails  Quickly  and 

Economically  With  a  Watson-Stillman 

Hydraulic  Rail  Bender 


The  portable  rail  bender  shown  herewith  Is 
designed  for  use  on  the  road.  It  is  equipped 
with  interchangeable  formed  bending 
blocks,  and  will  make  any  bend  without 
buckling.  The  hinged  yoke  permits  the 
rails  to  be  put  in  sidewise.  It  can  also  be 
"^   used  forother  heavy  bending. 

V 

We  build  many  other  handy  tools  for 
the  railway  shop.  Such  as:  Crank  Pin 
Presses,  Wheel  Presses,  Forcing 
Presses,  Forging  Presses,  Jacks,  Pit 
Jacks,  Punches,  Shears,  Pumps,  Accu- 
mulators, etc. 

Write  for  Catalogs. 


The  Watson-Stillman  Co.,  46  Church  St.,  New  York 


Hvdraulic  Portable  Rail  Bender 


Chicago :    McCormick   Building 


Philadelphia:    Widener    Building 


POWER 


AT   TWO    POINTS 
SIMULTANEOUSLY 


The  Planetary  Drive  insures  double  protection  by 
providing  double  the  normal  traction  area  for  each 
gear.  Power,  received  from  the  hand  wheel,  is,  by 
means  of  the  small  central  pinion,  delivered  at  two 
points  simultaneously.  Thus  the  breaking  of  two 
gears  at  the  same  time  would  be  necessary  before 
the  load  would  fall. 

The  FORD  TRIBLOC  is  manufactured  for 
reliable  service.  It  is  in  every  sense  a  chain  hoist  of 
the  highest  quaUty.  It  operates  with  practically 
no  care  or  attention,  handling  any  class  of  load  to 
capacity.  And  3h  to  I  is  the  factor  of  safety 
throughout. 

FORD  Chain  Hoists  are  made  in  capacities  from 
half  a  ton  to  twenty  and  more,  in  standard  and 
special  designs  for  every  service. 

FORD    CHAIN     BLOCK    CO. 

2nd   S   diamond  streets  PHILADELPHIA,  PA. 

^^  OVERSEAS  RCPnCStNTATIVC  

<-^i3^g>^ALLIED  MACHINERY  COMPANY  OF  AMERICA^-'jfsiT^t^w 

■^HLMALUA^  51  CMM-^BCnS  ST    NEW  YORK  U  j,  «  ^ALMACOft;>- 


BRUSSELS 


BARCELONA 


RIO   DK    JANEIRO 

21T4-D 
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Self  Lubricating — Slight  Maintenance 

Hensley  Trolley  Wheels 

have  a  positive  force-feed  lubricating  system. 

A  grease  containing  cavity,  from  vphich  the  lubricant  is  fed  to  the  wheel 
hub,  requires  only  3  seconds  to  fill. 

It  is  not  necessary  to  touch  a  screw  or  pin  in  filling  the  cavity. 
These  wheels  are  suited  to  all  speeds  and  service 


Hensley  Trolley  &  Mfg.  Co. 

Detroit,  Michigan 


iiiiiiiitiiiimimiiiiiiiiiiiiiiiiiiiiiiiiEitimiiiiiiiHiiiMiiHii(iimiiiiimiiiiiimiHniiiiiiiuiiiimimiiin& 


Van  Dorn  Couplers! 

The  excellence  of  service  rendered  has  kept 

Van  Dorn  Couplers  supreme  for  thirty  years 


No,  31 — ^For  Medium  Heavy  Intemrban  Service 


No.  4A — For  Heavy  Intemrban  Service 


No.  18 — ^For  Heavy  intemrban  Service 


No.  S — For  Light  Oty  Service 


Illustrating  a  few  popular  types  of  Van  Dorn  Automatic  Pin-and-Link 
Couplers  adapted  to  various  Draft  Gears 

Reversible  Link  and  extra  pin  hole  double  the  life  of  the  coupler.     Link  may  be  turned  end  for  end  and 
the  pin  placed  in  other  hole.     Couple  automatically  by  impact — uncouple  by  pulling  out  one  pin. 


Van  Dorn  Coupler  Company 


2325  South  Paulina  Street 


Chicago,  Illinois 


3iiiiiiimiiiniiiiiiiHiimiiiniiiiiiiimiuiiiiiiiii inmiiiniriniiiiiiraliii uiuiiiiiiiiniiiuiiiiiiiiii iiiiniriiimi iiiiiiiiiiiiiiiiuiiiiiiiiiiiii iiiiniiin iiiiii iiiiiiiiiiiimiiiiiii iiimiiiiiiimiiuiiuiiiiiiiiminiiHiiiiiiiuiiiiuiiiiinitiiiuiminiiniS 
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SAFETY 


Safety  —  the  demand  of  all  pas- 
sengers— is  a  reality  if  those  Safety 
Cars  of  yours  have  Bayonet  Equip- 
ment. 

No  more  patching  or  hurried  re- 
pairs on  the  road. 

Why?— Well— 

A  Bayonet  Harp  or  Wheel  can  be 
changed  in  10  seconds.  A  trolley 
Pole  fitted  with  Bayonet  Detach- 
able Pole  Clamp  can  be  changed  in 
1  minute.  All  this  is  done  without 
tools — all  you  require  is  a  pair  of 
hands.  Repairs  are  made  at  the 
Work  bench. 

The  Safety  Car  is  the  criterion  of 
Safety.  Bayonet  equipment  is  the 
Criterion  of  Safety  equipment. 

BAYONET  TROLLEY  HARP  CO. 
Springfield,  Ohio,  U.  S.  A. 


'ERSONNEL 


^EAD 
AND 


JUST 

OUT! 


Has  YOUR  Plant 

a  successful 

Labor  Policy? 

A  well-planned,  working  pro- 
gram backed  up  by  the  experi- 
ences of  the  country's  success- 
ful personnel  managers  is  the 
only  solution  to  your  labor 
troubles. 

Here  is  the  book  which  presents 
the  principles  and  the  best  pre- 
vailing practice  in  the  admin- 
istration of  human  relations  in 
industry. 

It  covers  employment,  health 
and  safety,  training,  joint  re- 
lations, etc.  It  gives  special 
attention  to  the  relation  of 
human  problems  to  production. 
It  tells  in  detail  of  methods  in 
use  to  arouse  the  workers'  in- 
terest. It  indicates  a  new  and 
as  yet  little  tried  method  for 
securing  the  workers'  co-opera- 
tion in  fixing  standards  of  daily 
or  weekly  output.  It  is  the  first 
concrete,  constructive  book  on 
personnel  administration. 
520  pages,  6x9,  illustrated, 

$5.00  net  postpaid 
Examine  it  JT*  D  C  C 

For   10   Days      T  t\  Hi  Hi 

NO  MONEY  DOWN 


FREE  EXAMrNATlON  COUPON 


HeGraw-HUI  Book  Company,  Inc.,  239  West  39th  St.,  New  York. 

Tou  may  send  me  the  lollowingr  on  10  days'  approval:  Tend  and 

Metcalf's  Personnel  Administration  $5.00  net,  postpaid. 

I  agree  to  pay  for  the  book  or  return  It  postpaid  witliln  10  days  of 
receipt.  T 

Regular  subscriber  to  Electrical  Kailway  Journal? 

Signed    

Address    

Official  Position 

Name   ol   Company    

(Books  sent  on  approval  to  retail  customers  In  the  V.  S.  and  Canada 
only.)  E  9^-20 
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R.^ 


^H.^ 


TAYLOR  REDUCED  HEIGHT  TRUCK 


TAYLOR  R.  H.  TRUCK 

Mounted   on  26-in.  Wheels  with   Springs  Over  Journal   Boxes. 
Designed  to  Mount  Centre  and  End  Entrance  Cars  Low  Down. 


SWING  MOTION  AND  FULL  ELLIPTIC  SPRINGS 

Wheel   Base   5   ft.   2   in.      For  Car  EASY  Journals  3J4   x   7   M.   C.   B.  Type. 

RIDING 


Bodies  weighing  16,000  to  22,000  lb 
Motors  Inside  Hung. 


Height  from   Rail  to   Body  Bolster; 
22M  in.     Brakes  Inside  Hung. 


TAYLOR  ELECTRIC  TRUCK  CO.,  TROY,  N.Y. 

SPECIFICATIONS  ON  REQUEST  Established  1892  SEND  FOR  PORTFOLIO 


All  Fixed  Fop  NextVntGr? 

Is  your  company  all  prepared  fbv  nextwinter  with  plenty 
oPsupply  parts  in  the  bins? 

Willyourcars  be  operating  throughsnowandslushandallkinds 
oPweather.  thanks  to  Quality  parts^or  will  they  be  tied  up  in  the 
shop  waiting  repairs  and  urgently  needed  supplies  ? 
Will  telegrams.expresscharges.and  idle  cars  bethebestyou 
can  do  fbr your  public?    You  know  the  answers. 
Orderyour  supply  parts  now  and  insureyourcars  fbr  the 
coming  winter. 

St.LouisCar  CDmpany 

St.Louis.  Mo. 
The  Birthplace  oPthe  SaPelyCor 
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Bates  Steel  Pole  Treatise 

1921  Edition  I 

(FREE)  I 

A   new  catalogue   and   engrineertnc  band  i 

book    of    inestimable   value    to    englneeiv  = 

and   pole   users  of   the   world,    containing  = 

information  necessary  for  the  economical  i 

construction      of      modern      transmission,  i 

Iransmission  lines,  electric  railways,  street  = 

lighting  systems,  and  outdoor  substations.  E 

The    most    complete    and    accurate    steel  | 

pole  handbook  ever  issued — an  authority  = 

upon  modem  steel  pole  line  constnictlon.  | 

Partial  List  of  Contents  = 

1 .  Compact  accurate  engineering  tables  of- —  3 
a.   Sags    for    all    temperatures    and    ipans    of  B 

wires  and  cables.  = 

&.   Conductor   sizes   required   to   transmit   eler-  E 

trie  power.  = 

c.  Transverse  loads  on  wires  for  various  tvlnd  = 
relopitles.  = 

d.  Clearances      necessary     to     determine     the  = 
minimum    length   of  pole.  = 

e.  Physical  properties  of  wires  and  cables.  = 

f.  Formulae  and   example   pole   line   problems.  = 

2.  Discussion  of  the  engineering  principles  gov-  = 
erning  the  design,  selection  and  installation  = 
of  all  types  of  poles.  = 

3.  A  complete  analysis  of  the  elements  govern-  | 
Ing  the  selection  of  factors  of  safety,  and  = 
a  discussion   of  world  wide  practise.  = 

A     Comparison    of    Bates    one    piece    steel    pole>  = 

with  wood,   fabricated  steel,   and  tubular  steel  = 

poles.  E 

^.    Method  of  manufacture  of  Bates  expanded  one  e 

piece  Bteel  poles.  = 

(i.    Superior   features    and   properties   of   expanded  E 

one  piece  steel   poles.  = 

7.    Cttlalngiic  nf  poles,    cross   arms   and  flttings.  i 

This    treatise    will    be    sent    to    anyone  = 

interested-— Write  today  for  your  copy  | 


NACHOD 

AUTOMATIC 

SIGNALS 

for 
Electric  Railways 

Highway  Crossing  Bells 
Headway  Recorders 

NACHOD  SIGNAL  CO.,  INC. 

Louisville,   Ky. 


pi)  ate  s 


panded 


teel  Iruss^. 


208    South    La    Salle    Street 
Chicago,    Illinois 
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HillllMltiliiniiniiinriiirMiiiiltliillllinilillillillliirilililiililiiiiliiiiiiilllliiliilliMiiiiiiiiiliiliriitiiiriiiiiiiiiiinriiiiiiiiniiiiritiiiiiiiMit: 


Aluminum  Company  of  America 

General    Sales    Office 

2400  Oliver  Bldg.,  Pittsburgh,  Pa. 


•iiiiiiiiiiiiiiMiitiiriiiiiiiiiiiiiuiiiiimiiiiiiiiiiiuiiiiiiiiiiiiuiiiiiiiiiiiiiiiiiMiiiiiiiriiiiiiiiiiiiiMiriiiiiiiniiniiiiiiimniiunuiuiniiiiiiii 

ICEPITE 


PRODUCERS  of  ALUMINUM 

Manufacturers  of 
ELECTRICAL  CONDUCTORS 

for 

Industrial,  Railway  and  Commercial  Power 
Distribution 

also 

Ingot,  Sheet,  Tubing,  Rod,  Rivets,  Mould- 
ing, Extruded  Shapes,  Bronze 
Powder  and  Foil 

also 

Litot  Aluminum  Solders  and  Flux 


BE 
GUIDED 

by  facts,  not  theories  _» 

by  performance  records,noi  daims : — 

by  experience,  not  prophecy.   Every 

consideration  points  straight  to  KERTTE 

for  permanently  satisfactory  and  economical  service. 


C.\NADA 
Northpm  AlomlnQm  Co.,  Ltd.,  Toronto 

ENGLAND 

Northera   Alominlum   Co.,   Ltd.,   London 

LATIN    A.MEBICA 

Alnmlnnm  Co.  of  Sonth  America,  Plttsbnrth,  Pa. 


ite 


^itiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiimiiiiiiitiiiiiiiiimiiiiiHiiiiiMiiniiiiiiiitiiiitiimiiiiiiiiiiiiitiimiiiiiiiiiiimMiiiiiHiiiiiiiiiimiiniil:      iiui 


KERITE^JIp^bIICOMR^NYIi 

■.Vr;.icniOf(i.:e,ftoplc^GQsBuildiji;^-OiiOT^   ;a  g 

fnminmnmnmiimnmmiiff 


GmeraiOfI)ce3.30  Chun:h-'?1rrp+ .  NowYork'' 
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American 
Rail  Bonds 


fiiniMmiimmiiiiinuniiiriitiiiuiiniiinriniiKnmiiiHimiiiiMiiiiimiiiiiiiiiiiniiiHiniiiiiiimimiMiiiiiiiMimniMimiiiNiuiuiuHb 


CROWN 

UNITED  STATES 
TWIN  TERMINAL 
SOLDERED 
TRIPLEX 


Send  for  new 
Rail  Bond  book 


American  Steel  &  Wire 


CHICAGO 
NEW   YORK 


Company    | 


L_ 


imtmiiiniiiiniiiuinmiimHiMiniHiiiiiiiiiiiiniiiitrMtriiiniiniiiiriHimtfMniiiiiiiiiiiniiiiiiiuiiimiifmiHniiqpS 

^iriinniiNiiMiMitinMniiiiiiiiiiiiiiiMiiiiiiiiiiiiiiiiinitnttnuMitMiiHiuinintiiiiinninuuniiniiiniiniiniiiniiiriiiiiiiiiiiiiiiiiiiiiiim 


Standard 
Gable  Accessories 


include  Junction  and  Joint 
Boxes,    Outdoor    and    In- 
door Cable  Terminals,  "Ozite"  Insulating  Compounds, 
etc.     They    are    standard    in    quality    as    well     as    in 
name. 

Standard  Underground  Cable  Co. 

Pittsburgh,      Pa. 

stnti.     New  York.    Philadelphia      San    Fraiici»''0,     Chieaero. 
Detriot.    St,    Lmiis 


105  editors 

behind  your  paper 

No  isolated  technical  journal 
can  enjoy  one  great  advan- 
tage which  helps  make  each 
McGraw-Hill    publication    domi- 
nant in  its  field. 

That  is  the  co-operation  of  its 
own  well-rounded  group  of  editors 
with  the  editors  of  ten  other 
McGraw-Hill  papers — an  invalu- 
able scope-broadening  contact  of 
the  five  great  fields  of  civil,  elec- 
trical, chemical,  mining  and  me- 
chanical engineering. 


THE  11  MfGRWV-HILL 
PUBLICATIONS 


Power 
Coal  Ate 

McGraw-HiU   Co..    Inc.,    New   York     ,    ''l*^'' w  ^  m°^'^ 
'  American  Machinist 

Journal  of  Electricity 
tngenieria  Intemacional  Electrical  Mercbandlilnc 

Chemical  &  Metallurgical  Engineering  Electric  Railway  Journal 

Engineering  A  Mining  Journal  Engineering  News-Becord 


r'liiiniiu tiiiiiiiiiiiiUMniiininiiiniiiiiiiiimnnu iiMmiiiiiittiniiiiiiinii niinMiitiiniiiiiiiiiiniimiiiiiiiiiiiiiiiiiuiiui 

aKMiuiiiiiiiniiiiMiiiiiMiiiiiiiriiiiiiiiiiiiiiiiiiiuiiHriiiiitiiiiiniiiiMiiiiitiiniiiiiiiiiiiiiMiHiiirniriiiiiiuiiiriMiiiiriijiiiiiiriiiiititiiniic 

WEATHERPROOF   WIRE 

AND  CABLE 

PAPER   INSULATED 

UNDERGROUND  CABLE 

(Singrle,  Duplex  and  Three  Phase) 

TROLLEY  WIRE 

(Round,   Grooved'  or   Figure   B) 

BARE  COPPER  WIRES 
AND  CABLES 

MAGNET  WIRE 

(Cotton    or   Asbestos) 


Americanite  Rubber  Covered  Wire 
Incandescent     Lamp     Cord 


Galvanized  Iron  and  Steel 
Wire  and  Strand 


liiiMiiiniiiii:!iiuiiiuiiiiaiiiiiiiiiiiiiiiiiiiiiiitiiiiniiiiiiiiiiiiiiiiiiiiitiiiiiiiitiiiiiitiiiiitiiiiiiiniiiniiiuiiiiiiiiiiiiii]jiiiiiiiiiiiiitiiiiiin 


Chapman 

Automatic  Signals 

Charles  N.  Wood  Co.,  Boston 


a:tmiiiitiiniiiimiiiiiiHiiiuiuiiiuiiiimMitiiniMnMniiiiiiininiiniiiiiiiiniiiniiiiiniiiiiiiiuimiiiriiitiiiiiiiiiittuiiMiiiiiiiimiiiii» 

^niiniiiniiiiriiiriiniiiiMnniiiiitiiiiiitiiiiiiiiiniiiiiiiiiiiniiiiiiiiiiiiiiiiiiimiiiiiiiuiiiiiiiiiiiiriitiiiiiiiiiiiiiiMiiiiiiiiiiMiiiriiiiiHiiitiib 

I  EUREKA  PRODUCTS         | 

I  Cummutators,  Trolley  Wheels,  Sleet  Trolley  Wheels,  | 

I  Trolley    Ears,    Line    Material,    Controller    Fingers,  i 

I  Brush  Holders,  etc.  | 

I  We  make  quality  goods.  1 

I    THE  EUREKA  COMPANY,  North  East,  Pa.  j 

iuiiiuiHtMimiuiimiimimimiiiitiirmiiiiiMiHiiimiiminiiiiiiiiiimiiMiiiiiiHiiiiiiiiiiiHiiinMitiiiiiiiiiuiiiiiiiMiiiiimiiiiiiiuiiini'^ 


I  AMERICAN  ELECTRICAL  WORKS  | 

I  PhUlipsdale,   R.   I.  | 

I  Boston,    176  Federal:   Cblcseo,   112  W.   Adams;   Cincinnati.  Traction  Bldx. :         = 

f         New  York.  233  B'way;  San  Francisco,  612  Howard;  Seattle.  100  lit  Ave.  So.        | 

aHllUHflUHRllillllliiiiiiuiiiHiiiiiiuiiiniiifliiliimiMmiiimiulliiMllliniiiliiitiiiiiiiiiiinrillllillliillliinimiiiiiiiiiiiiriimiiiiiiiiiii 

grtittriiitttiitiiriiiiiniiiiiiiiiittiniiiitiiiiiiiitiiiiiiiiiiiitiiiiiiiiiiiiintiitiiiiiiitiiiiiiiiiiiiriiiiiiiiiiiiiiiiriiiiiii'iiiiiiiritiiiDiiiiiitiiirriit^ 


Trolley   I 
Wire        I 

I  INSULATED  WIRES  AND  CABLES  I 

I    WELDING  WIRE  WIRE  STRAND    I 

I     JOHN   A.   ROEBLING'S   SONS   CO.,   TRENTON.   NEW   JERSEY     I 

r(itiiiiuii(tiiiiiTfiiiiiyitiiiiiiiiniiilliiiitiiiriiiiiMiitMrtiMiriliirtiiiiiiiiitiiiiiiiiiiiitiitnirriii:iiitMiiiiiiiiitiiiiiiiiiiiiiiiiiiiriiiiiitiiii)rm 
iiiilrliliiliiiiiiiimiiiiiJliliiiiiruiijiiiniiiiiimiiiiiiiiiuiHiiiiiiiiiiimiiirrijiiiiiMiiiiijiiiijiiiiiiiiiiiiiilllltllllllimillllllllllllliilllllll{ 

Transmission  Line  and  Special  Crossing        | 
Structures,  Catenary  Bridges  I 


WRITE  FOR  OUR  NEW   DESCRIPTIVE   CATALOa  I 

ARCHBOLD-BRADY  CO.  I 

I        Engineer*    &    Contractors  SYRACUSE,    N.    Y.        I 

^□uiuitiiitiiiimuiiitniiiiiiimiiiiiiiimiiiiiiuiniiimiiriiitiiiiiiiinimiiimiii'   iimiiiininiiiimmiiiiiiiiiiiiimmimnminnit^ 
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ttiiniimimiiiiimiiiiiiiiiiiHiiiiiiiiiiimiimiimiimiiiiiMiiiiHiiiiiiiiiiiMiiHimiiiiiiiitiiiiiiutiiiHiHiiimiiiiiiiiiiiimiiMm  3>iiHiiiHUiiiiiMiimiiiiiiiiiiiiiiiiiiHiimiiimiiiiiiiiiHiiiiiiimiiiiiiiiiiiiMiiiiiiiiiiiiiiiMiiiiiiiiiiiHiiiiHiiiiiiimiii^ 

I   HIGH-GRADE  TRACK  I 

WORK  ; 

I  SWITCHES— MATES— FROGS— CROSSINGS  | 

I  COMPLETE  LAYOUTS  j 

I  IMPROVED  ANTI-KICK  BIG-HEEL  SWITCHES  | 

I  HARD  CENTER  AND  MANGANESE  I 

I  CONSTRUCTION  | 

I    New  York  Switch  &  Crossing  Go.  | 

I  Hoboken,  N.  J.  | 

Riiuiiiiiiiiintiiniiiniiiiiiiirriiiri)iniiiiri<iriiiiitiiiiiiiiiiiiiiiiriitiinti(iiiiiirMi[iiitiiiiiiiiiiiiiiiiiiiiiiriiiiiiiriiiiiiiniiiiniiitiiiiiir  iiib 
aniiiiiuiiimiiiiiiiiiiiiiiiiimiiiniiiiiiitiiimiiuiiiiiiimiiiiiiiiiiiiiiiiiHiiiiiiiiiiiitiiiiiiinimiiiiiiiiiiiitiiiiiiiitiiiiiiiiiiiiMiiiiiiiHiiiu 

I    Dependable   Track  Work  | 
for  Electric  Railways 

I  Frogs,  Switches,  Switch  Stands,  i 

Crossings,  Special  Track  Work,  | 

Machine    and    Drop    Forgings,  | 

Pressed      Steel      and      Hammer  | 

Work.    Foundry  for  Manganese  i 

Steel   Castings   and   special   fa-  i 

cilities    for    heat    treating.      Let  | 

us  bid  on  your  requirements.  | 

ST.  LOUIS  FROG  &  SWITCH  CO. 

ST.  LOUIS,  MO.  I 


A  SPEEDSTER 

TKe  Fastest  ReKandling  Bucket  Made 

A  /;/(///  speed  lever  arm  bucket  with  great 
•  closing  power  and  enormous  scoop  capacity,  de- 
signed primarily  for  rehandling  loose  bulk  ma- 
terials such  as  coal,  sand,  crushed  stone,  gravel, 
etc.,  with  the  greatest  efficiency  and  economy. 
Also  suitable  for  certain  classes  of  excavating 
work. 

.4SK  ABOUT  IT 

MBlAW^KNOX^ 
PrirSBUIi&H.PA.  /»ft  U   DA  N  V""^"""  8<'"'"'C''I"I10     I 
605    F»,«,„B.„Kmd«  \.  W  m  r»«n  T     D[.i!oiT.SAi.Fii.r.cisco    J 


?ii imiiiiiMiii iiiiiiii.iiilll!.'liiiriiiiiiiiiii III! iiiiiiiiiiiiiixiiiiiu II iiiiiiiiiiiniiiiiiiiiil Hlliiiiiiiiiiiiia       ^<> IIIIUIIUll""< lllllllllJllllllllllluillllllllimilltlllllllinillulllllirilllMllllllllllllllluilllinilMluiuuillliill lllllllliiiir. 


»iii..riiiiiiiiiiiriiiiiiiiiiriiriiiiiiiitiiiiiiiiiiiiiiim liiniii iiiiitiiiiniiiiiiiiuiiii niiniiiiiiiiiiiinii.iimilimtiiiiiillllliiiv       fjiHtliiiiilililiiiillliiimllliiiillllllt 


iiitlillltlliiiiiiiililiiliii(iiiilliltiiiiiiiiiiiiltiiiiiiii.tiiiiiiiiiiiiiiiiiiiiiiiiimiiiiiiiiHiiint 


HIGHEST     QUALITY 

TRACK  SPECIAL  WORK 


BARBOUR-STOCKWELt  C< 

205   K.  ..tfiway,    Cnmbritlgc-port.    Mas*. 


WE  MAKE  THIS  GRADE  ONLY 

CLEVELAND  FROG  &  CROSSING  CO. 
CLEVELAND,  OHIO 

aiMihinMnMimMniiiiiiiiiiiiiuiiiiniiiniHiMiiiMinMiniimimiiniiiiiiniiiiniiiiiMnMiiiiiiiniiiiiinimiiiiMiiiiiiiiiHiiHiiiNiiMiMiw 
£i)iihHimiumiiiiiiitiMiniiiHiiuiiii»iiiiMniiinMiMiiiiiiniiiiiiiiiiiinriiiriiiMiiniiuiinriiiiiitiiiiiiiiiiiiiiiiiiiiHiiiiiiiiniHiiiiiiiiit-_ 

I  Peirce  Forged  Steel  Pins  I 

I  with  Drawn  Sheet  Steel  Thimbles  | 

I  Your  best  insurance  against  insulator  breakage  I 

I  Hubbard  &  Company  I 

I  PITTSBURGH,  PA.  | 

filifMiniiHHiiiiMiitiiiHriiitiiinriiuiiiiriiiiiiiitiiiiiiiniiiiMiiriiitiiiniiiiiiniiiiriitiiiiiiiiiiiiiiiiiiriiitiiiiriiiriiiiiiiriiiniiiiiiiitrrinrir 
d  '''"i''i»iiriinriiiiiiuuiiuiiuiuuuuiiimiimimiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiriiiiiiiiiiiiniiiniii»iiiiiiiiiiiiiiiiniinim»rnin 


WE-FU-GD  AND  SCAIFE 


.Mnnufacf ur©r«   of 

Special  Work  for  Street  Railways 

Frogs,  Cro»singrs,  Switches  and  Mates 

Turnouts  and   Crosa  Connections 

Kerwin  Portable  Crossovers 

IkwiU  Articulated  Cast  Mang:anes>?CroM:ng& 


'ilMirillllllltlllllllllllllUilllllllMIIIIIIIIIIIII 


iiHiiiiiiimiiitiiiiiriHiiiiiiimiiiiiMiiiiiuuiiiiin 


aiiiililiiiliiiiiiiitniiitiiiitimimiiititrimiiiiHiiiniiiiriiMiiiHiiiitiiiiiiiinillllliiniiiniiiiiiiiniiiitiiiniiiiiiiniiitiiiiiiiiiiiiiiiiiiMHMi:: 

I  LACKAWANNA   AIDS   TO   BETTER   TRACK  | 

=     See   our   double-pag"t*   advertisement   in    last    week's   and   next    week*8     = 
=  issues  and  send  for  booklets,  "Lackawanna  Deseamed  Rails."  i 

5  'Improved  Track  Appliances."  and  "Track  Bolts  and  Spikes,"  = 

(ockouofma  .Stcd  (gmpoiiy 

H  General  Sales  Office  and  Works:  Lackawanna,  N.  Y.  1 

£     Atlanta  BulTalo  Cincinnati  Detroit  Pliiladelphia  San  Francisco     i 

=  Boston  Chicago  Cleveland  New  York  St.  liOUis  = 

=        Sole  Exporter  of  Our  Commercial  Products,  Consolidated  Steel  Corp.,  New  York       i 
SiiiinMnMiiiiMiiiiiniiiHiiiiMiuiiiiiuiiiiiiiiiiiiiiiiiifitiiiiiiitnifMiiiiiiiiriiiiriitiiiiiiiiniiiiiiiiiiiMi'iiittiiiiiriiiiiiiiiiiiiMiiniiiriiinR 


VMISil^ 


WM.B.5CAIFE  &  SONS  CO.PITTSBURGH.PA. 


11 


Automatic  Safety  and  Automatic  Betnm  Switch  Stands  for  Passing    _ 
Sidings.     Tee  Bail  Special  Work  lor  Intemrban  Lines  and  PriTste     | 
Bights  of  Way.     Manganese  Constrnction  a  Specialty.  1 


[iniinituiiuiiiitniiHiimiMiiiiiiiiiiiiiiiniiitiimiiHMimiimiiHnmiiiiiiiiniiimHiimniiiimiiimniHUiHniiiiiHinitiK'? 


NmiimiiimiiiimiHimnttii 
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^lllumuiuiiiijiui»irtMiitiiriiitrutiHiMniiniiiiiuiiHitinuiillilllHtliliiiiliiiliniiiniiriiiMitiiii:initiiiiiriiiii:^>»riiiiiii)iiiiiiiiiiiii* 

I    Insurance  Doesn't  Pay  A II  Losses    I 


KILL  FIRE! 


Before  it  has  a  chance  to 
gain  headway,  and  be- 
fore if  destroys  equip- 
ment which  cannot  be  re- 
placed in  a  day!  Kill 
Kre  with  the 


CASTLE 

Liberty  No.  1 

Fire    Extinguisher 

A  Three-Gallon  Carbon  Tetra- 
chloride Type.  Hand  Pump 
Fire  Extinguisher  which  has 
sufficient  capacity  to  extin- 
suisb  almost  any  fire  apt  to 
happen  around  the  Power 
House. 

Comparative  and  competitive 
tests  have  proved  that  a 
CASTLE  LIBERTY  No.  1 
can  extiniruish  fire  that  could 
not  be  controlled  by  twenty- 
eight  one-quart  fire  extin- 
guishers. 

The  eztingniishing  aerent  is 
Castle  Liquid,  approved  for 
Governrnt-nl  u^  and  usp<^lbv 
leading-  Corporations,  Rail- 
roads and  Govermnental  De- 
partments. 

Write   for   complete    descHp- 

B     tion.       Write    for    "Safe    Al- 

M  toavs"   telling  the  real  story 

of  fire  extinguishing  liquids. 

James  M.  Castle,  Inc. 

812    Lincoln   Bldg. 

Philadelphia,   Pa. 

Mannfarturers    and    Distribatora 

of  Fire-ExtingmlBhine   Apparatus 

^  Salesmen    desired    in 

g  unoccupied     territory 

niiiininiiwiiiiiuiininHiHiiiiiiiniintiMiiiiiinninnMiiiiiiiiiiiiiiiiiiiiiriiiitiiiiiiiiiiiiiniiiiniHiiiiiiiiHiiitniirtiiitiminiiiiiiuiiiiJ       % 


'■^MUiiiiiiniiiiiiiuiiiiiiiniiniiiuiiiiiiiiiuiiinMniiunniiinniiMniiiiMnMuiiiiMiiMiiiiniiiiiiirMniinriiniiniiiiiuuiiuijiutiiiiiiiii 

I  TRACTIONS  I 

POWER 
GEARS 

I  OF 

ROLLING  STOCK 

PROTECTED  WITH 


ASK  US  FOR 

FACTS 


£^tmiimiiiiiiniiimiiiiiiiiiiiiiHiMiiHiiiiiiiiiiMiiiiiiiuiiiiiiiMHiiiiiimimimiiuiiiiiiiiiitiuiuiiiimiiiiiuiimumiiiiuim 


^iiimiiiwimmmmiiniimiiuiitiiiumiiuuuimiiiiMiiiniiuntuiiiiuiiiiiiiihiniiuiniiiniiiiiiiimiiiiinmimiiiiHmiMitiirnii^ 
miiuiiiiiiHiMiiiHiifMinMmHHmiiHniMiiiiiiiifiimuMiiiiiiiiiiiiiiiinniiiiuiitiiiiiiuuiiiiiiimwiiuiiinummuimiinu 


The  Babcock  &  Wilcox  Company 

85  Liberty  Street,  New  York 

WATER  TUBE  STEAM  BOILERS 


Steam  Superheaters 


Mechanical  Stokers 


AT-LAJfTA.   Candler   Builduu 
BOSTON.  49  Federal  St. 
CHICAGO.  Marquette  Bulldini 
CINCINNATI.  Traction  Building 
CLEVELAND.   Guardian  Building 
DENVER.  435  Sevenlf«ntb  St 


Works:   BARBERTON,  OHIO— BAYONNE,  N.  J. 
BRANCH   OFFICES: 


HAVANA   CUBA,  Calle  de  Agiiilar  104 
HOUSTON,  TEXAS.  Southern  Pacific  Bldg. 
LOS   ANGELES,  1.   N,    Van   NuyB  Bldg, 
-NEW  ORLE.ANS.  533  Baronne  St. 
PHILADELPHIA.    North    American    Bldg. 
PITTSBURGH.  Farmers'  Deposit  Bank  Bldg 


SALT  LAJ?E  CITT.   705-6  Keams  Bldg. 
SAN   FRANCISCO.   Sheldon  Bldg. 
SAN  JUAN.   Porto  Rico.   Royal  Bank  Bldg. 
SEATTLE.  L.  C.  Smith  Bldg..  Rooms  1914-1917 
TUCSON.  ARIZONA.  Santa  Rita  Hotel  Bldg. 


aiiiiiiimiiiHiiiiiuiiimiiiiiiiiiinimiiiiimiiniminiiiiiuinmiiiiimiiiiiiniiinmiiiiimiiiiiimiiiiiuiiiiiiiiiiiuiiiiiniriuiiiiiiiaitiiiiiiiiiiiiiiiHiiiiiiiiiiiiiiiiiiiuiriiiiniiiii iiiiiiiiiimiiiiiiiiiiiiiMiiiiiiiiiiiiiiiiiiii iniiiiiiiiiiiim iiuiiiimiiiiiimiiiiiiiiiiiiiiiiir 

^lUlliiilllliniuiimimirjiiiiiiillliiiiiiiiriiiiiiiiiuiiiiiiiiiiiiiiiiiiiiiii iiiiiiiiiilllilillliii iiriiiriiiiuiiii iiimuuliuiilliin iiiirmiiiiiiuiiiiiiiiiraiiniraiiiiiimiiuiinilmiuiilimimijiriiiiilui uiiijiiijiiiiiiiiiiiiimimiiiiiiiiiuiiimiiimliiiiiliiuiii 

I  FOSTER  SUPERHEATERS  I 

=  A  aecenity  for   turbior   orotection,  engine  cylinder  economy  and  utilization  of  «uperheat  for  all  its  benefits  § 

I    Power  Specialty  Company   l^^Z,        r^'^^^c^'co     Tl.'n'SSnr'k'ng      1"  Broadway,  New  York  | 

anMiiniiiriiiiMnniunimiimimitMMiiiimiiiiimiMiiiiiimmnMiiiiniinMMimiiiiiiniiiiiiitnMiiniiriiniiimimtiiJimimmiiiHiiiiiiHin^ 
^iHiiiiiiiiMiihiiHiiutuiiiiiHuiiiiiuiMiiHtMnmiiMniNiiiiiiiijiiiuiiiiiiiiiiiiiiiiiiiiiiiniuiiijiiiiiiiiiiiiiiiiiiijiuiiiitiiiiuiiniiiiiii^      sitiiiiiiiiiiiiiiiiiiiiniiiiiiiuiiiiiitiiiiMiiiiiuiiiiiiiiiiiiininiiiiiiMiiiiiiiiiiriiiMitiiiitiiniimiiitiimiiiiiiitiimiimiuum^^ 

'  "  '     I  SPECIFY  '  I 


^££N  (hAIN  ^ATE(g 


Creeu  Se«Jrt«>i    Arch 

Crr«n  bteam  Jet  Ash  Coi>v. 
Crccn   Materials  TrunsJ,.    j 


Green  F.nciseerinc  Co    East  Chicago,  Ind. 


jllllUlllllllllllUMIllMllllllllllirxiriJiiKiitiijiiiiiilllliillljirilllliii: 


■■iiuiiiiriiiiNiiiiiiiiiiiiiiuimiiiKNiiiiiiiiiiiiiiiiriiiiiiiiiiiiiiiB 


THETERRYTURBINE 

=  MMNNffittW    ■     ■tniiuimiinmnuH.     ■    iiuimiuiiniiiitiiminiiiiitk  — 

I  WMwmmm  A  -umimummuum.   X  iiumnuiuL'uniiiitiiuium  = 

I  For  Driving  Your  Auxiliaries  | 

i  TERRY  STEAM  TURBINE  CO.  | 

I  Hartford,  Conn  i 

mniiiiiiiiimiiiiniiiiiimiiHiiiiiimiiniimmiiiimiHiiiuumiuiiiuiiiiiiiiuiiMiJiiimiiuuimiiuimiiiuiiiuiiiuiiiiHiiiiumim 
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trMiittNrrriintniuiiiitMiniiinriimiiiittrntriiuriiiii<iitiirr)tuiiiirriiiiiiititiiiiiiriiiirtititiiitiiit[iiiiiiiiinriiiiiiitiiiiiiiitiitiiiiiitiiii<=       ainni)imniiimiiiinmiiiimininii»uiumuiwiuuHiUiuiuiuiimillIiiiiiimiuiuiiiiuiiiiiiimiiiiimimiiMMiiiiiimniiH^ 


MILWAUKEE  OIL 
STORAGE  SYSTEMS 

SELF-MEASURING  PUMPS 
KANT-LEEK  OIL  TANKS 

UNDERWRITER'S  LABELS 

•    ••••• 

CAR   aOURNAL  U^ASTE 
SATURATING  OUTFITS 

SEND  FOR  SPECIAL  RAILWAY 
EQ,U1PIVIENT  •  CATALOG 


MILWAUKEE  TANK  WORKS 

-•         MILW/iUKCE,  U.S.A.. 


For  better  service  with 
complete  safety  use 
Williams'. "Vulcan"  Safety 
Lathe  Dogs.  At  your 
dealers'. 

Ask  for  Machinists'   Tools  Book. 

J.    H.   WILLIAMS   &   CO. 
"The  Drop-Forging  People" 

143  Richards  St..  Brooklyn,  N.  Y. 

143  Vulcan  St..  BuSalo,  N.  Y. 
1143   W.    130th    St..    Chicairo.    111. 


=.iiuiiiiiiuMiiimiiui" ■Humiiii. iii:iiiiiMiii iniiininNjiiNii>rii.i ii iiiiiiiiniinujiMjjriiiiri>ii..iiM.„i«       inniuiiuriiiumiHiliiuuuiiiiiiiinniimiimnmiinminiiniiiiiiiiiiiiiiiiiiiimiin 1 1 nuiiiiiiiiniimiimiiii 

^.'illlinilinilinilluillMMiiiniiiniiMiuniiMiiniiuiiiMiirtiiiiiiiiniMiiiiiiiMiiiiiinitiMiiiiiiinirriiiiiiiiiiiruiiuniiMiriiiiiiiiiMiriiiiiiiiriliMlllllinilntiiHhniliiniiiiiiiiiiiiiiiiuiiiiiiimiiiMliilllHIIIM  iiitiililliiniinililllllillMlu 


Work  Made  Easier  By  Using  Comstock  Electrical 

Appliances 


Field  Coil  rorms 


Diamond  Manufacturing  Co.,  Wyoming,  Pa. 


Field  Coil  Forms 
Armature  Coil  Forms 
Coil   Presses 
Forming  Machines 
Pulling  Machines 
Armature   and    Field 
Coil    Winding    Ma- 
chines 


Winding  Machine  > 

Face  Plate  in  winding  machine  can 
be    used   either  in   perpendicular   or 
horizontal  position 


iimiiiiniLMiimiimiiiiiir iMiiiMmiiiiiiiiiiiiiiiiii iimiiiiiiimiiiii iiiimiiiiiimiiiiniiiiiii iiiiiiiiiii iiiiriiiiiiiiilliilllliriiiiri iiimiimiiii iiiiiiiiiilliiiiiMiiMiiir irililimrrillllllirillimiimmiiimiiiii iiimiiiiiii'iiitiiiiiinniinilllllli" 


tiliiriiiiiiiiiiriiiiiMiiii<iiiiiiiiiitiiiiirililltiiiliiiitillriiiiiiiiiiiii)tiliiiiniiiiiiiiiiiiiiii(iiifuiiiirriiiiiiiiiiiitiiiiiiiii)iiiimiiiiiiiiiMiliii|i' 

I  BAKEUTE-DILECTO  | 

=  The  fields   of  usefulness   for  Bakelite-Dilecto   are   many   and  varied  | 

=  because  of  its  superior  merit  over  materials  heretofore  available  in  = 

E  sheets,  tubes  or  rods.  I 

1  The  exceptional  qualities  of   Bakelite-Dilecto   are  satisfying:  electric  = 

=  railways  all  over  the  country.     Investigate.  = 

I  The   Continental   Fibre   Co.,    Newark,    Delaware  | 

=  Branch  Offices;  = 

H  CmCAOO.  332  S.  MichUan  Ave.                                    NEW  YORK,  233  Broadway  = 

=  '    Pittsburgh  Offlce,  301  Fifth  Are.       San  Francisro  OIBce,  525  Market  St.  | 

=  1.03  Angeles  Office,   411   S.   Main   St.  = 

=  Canadian  Offlce,   Cor.   King  and  Yonge  Sts.,  Toronto,  Ont.  Can.  = 
'.MiiiiiniiiiuiiiniiiitiMiiiiiiiMiiiiniiMiiitiiiiiiiitiiiiiiiiiiiiiiniiiiititiiiiiiiiiiiiiiiiiiiuiiniiiiiiiiiiNiiiiiMiiiiiiiuiiiriiiiiiiiiiiiiiiiuid 

jiiiiiiiiitiiiriiiiiiiiiiMiiiiiniriiiiiiiiiiiiiiinriiiitiiiiiniMiiiiiiiriiitiiiiiiiiiiiiiiiiiiHiriiniiiiiHiiiuiiiiiiiiiiiiniiiiiiiniiiiiiiiiiiiiiiiiriiij^ 

BUCKEYE  JACKS       | 

I  high-grade   R.   R.   Track   and   Car  Jacks.  | 

I  The  Buckeye  Jack  Mfg.  Co.  I 

i  Alliance,   Ohio  I 


jniiiiiiiniiiiiiiiiliMiiiiiiriiiitiiiiiiniMiiriiiitiiiriiiiiiiiiiiiiiiiiHiiiHiinfiiiiiiHriiiirHiiiiiiiiiiiiiiiiMiiiiniiiirMiiniiiiiiiiiiininiiinuiL 

l!l!il!!ilipitijnillll![l![IIIWilEiiilil!l[!IllllIM 


ltainroacl8-Contrnc.tors-Iinlustri<\s     ;{  i 
AutomoMtJS-PoIe  I>iilliii}|"K Drtlmnuio 

l^Eiiiiiipletoii,!^.!^!!!^  &  Co., Ltd. 


lifiii 


!>!<   i»}'«  > 


l>i.i- 


illllllllllillilHiiillilllllllllitllillllliitiiiii 


lUUIIIIUIIIIIIIII).- 


uiiHniiiMiiiiiiiiriiiiiiiiiMiiiMiiiMiiiiiiiriiiriiiiiniiiiiiiiiiniiii[iiiiiiiirii)iiii(iiiniiiiiiMHiiiiiiiiiiiiiiriiiiiiiiiiiiriiiiiiinMiiiiHiiiiiiii& 


Russell  Mfg.  Co.  I 

Makers  of  1 

Triggerlock    Reversible  | 

Controller  Fingers  | 

with  reversible  and  renewable  tips  | 

U.  S.  Factory:  814-18  Bath  Avenue,  Niagara  Falls,  N.  Y.  | 

Canadian  Factory:   557   King   Street,   West,  Toronto,  Canada  | 

^lIlllllllliniiliiliuiiiiriiiiiiiiiiiilllllilllllirinrriiilliiriiiilililiniiMirniinnilliiilllllllMiniinriiniiiTlilliiriirillillllliililllliriiriinliilS      ^iniiiniiiiiii ininillliniiiiiiiiiiii iiiiiiiiiiiililiuiiiiliiiilir iiuriiimilllillliMiinimimiiii iiiiiiimiiiiiiimuilllE 
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JIMIllllinilHIIIfllirpiiliiilttllllt: 


i 

NILES-BEMENT-POND  CO. 

Ill   BROADWAY,  NEW   YORK 

MACHINE    TOOLS 

FOR  ELECTRIC 
RAILWAYS 

Axle  Lathe* 

Wheel   Presses 

Car   Wheel  Lathes 

Boring  Mills 

Lathes 

Haminers 

Cranes 

General  Machine  Tool* 


jtiiiiiiiiiiiiiniiiiiiiiiniiMiuiiiiiiitiiiiuiiiiiiiiMiiriiiittiiitiMTTtiittintMTrtiiTiiitiiiitiiiuMiiiiiniiiiiMi iiiiiiiiniiniiiiiiiiiiiimiii*-. 


^jiniMllllimillllllllllininilHIIIIIIIIIiniiiMKiiijiHiiriijiiiiiMiiiiiiiil liiMiiiiiiliiiii:iiii iiiiiMitMiiriui iijiiiiiiiiliiiiill'? 

|HUiiiiiiniiiiiriiiiiiiiiuiiiiiuuiilllllliiniliPlliliilllliiiriltiliiiiiiniiiiiiiiiiitiiiiiiiiitiiiiinitiiiiii:iiiiiiiiiiuiuiiiitiminiiuillliiUinin 

I    HOPE  Brand   for  best  results    I 


Webbings  and 
Tapes  made  from  the 
best  rnw  materials — 
made  with  the  most  up- 
to-date  machinery  and 
most  reasonably  priced ' 
That's  what  you  get  in 
Hope  Products. 

Send  for  Sampies. 


s 


HOPE  WEBBING  CO. 


YALE^ 


Another  Safety  Feature — 
The  Hand  Chain  Cannot 
Foul 


w; 


SPUR- 
GEARED 
BLOCK 

7 


CONTINUOUS 
HAND  CHAIN  GUIDE 


I       Providence,  R.  I.  396  Broadway,  New  York        | 

^iimiiiiimiiiiiiiiiimiiiiiiiriiiritiiriiiriiiiiiiii(iiiiiiiiiiii<iiiiiiiiitiitiiiiMiitiii!iiiiiiiiMimiriiiimiiinminiiiMiiiiiiimuimiiuiiiit£ 
giwuiiiiiiiiiiiimiiiiiiniiiniiiiiiiiiiiiiiuiiitiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiuiiiiiiiiitiitiiiiiiuiiiiiiiiiiiiiiiiimiiiiiiiiiitiiiiiiifiiiiiitimii^ 


HEN  lifting  heavy 
forgings  or  castings 
to    and    from    ma- 
^nine  tools,  there  must  be 
smooth,   speedy  operation 
without  jerks  and  shocks 
caused  by  the  gagging  of 
the  hand  chain. 
The  Continuous  Hand  Chain 
Guide — a  feature  of  the  Yale 
Spur-Geared   Chain   Block — 
guides  the  hand  chain  posi- 
tively,  and   prevents  fouling 
of  the  chain  as  it  passes  over 
the  wheel,  regardless  of  the  direction  or  speed.     This 
means  that  the  load  is  under  control  constantly;  there 
can  be  no  gagging  of  the  hand  chain ;  and  no  tinae  is 
lost  by  the  operator. 

Yale  Chain  Blocks  are  carried  in  stock  by  your  Mill 
Supply  or   Hardware  Dealer. 

Have  you  received  our  cata- 
loa  of  Chain  Blocks.  Electric 
Hoists  and  Trolley  Systems? 

The  Yale  &  Towne  Manufacturing  Company 

Makers  of  the  YaU  Locl^s 
General  Offices  A  Works:  Stamford,  Conn. 

I  Yale  Made  is   Yale  Marked\ 

TiiiiniiniiniininiMHriiiiiiiiMiiMiMUitiiiHiiMniiMiiuiiMiiMiiMiirinriitiMirriiiiiiiiiiiiMiiiiiiiiiiriiriuiiMiiiiiiriiiiiiiiriiiiiiii)iiiiiiii7 
siiiMiiiiiiiiiiiiiiiiitiiiiiiiniiiiiiniin iiiiiitiiiiiiiiiiiiinii'iiiiiiiiiiiiiiiitiiitiiitiiiiiiimiiniiiiiiuiiiiiiiiiiitiiiiiiiitiiiiiiHriiiiiiiniit^ 


ssr.  fas  5 


JitMcr^ 


iNC.t9iS        = 


"American 

JNSULXnSG 
'UACHDiERX 

rlcoi»fF»Azvr 


» 


M 


philadelphiaiici 
ennsylvaniaLLaA. 

"American"  Electric  Railway  Automatic  Signals. 

RfeCLAIMING  MACHINES!    for  recovering 

INSULATING    MACHINES/    insulated  wire 


jmi^^K 


fimmiiiiiiHiiiiiiiniiiiiiiiiiiiiiiiniiiiiiHiiiiiiHiitiiiiiiiiimiiitiiiiiHmiHiiiiiiiiiiiiiiiiiiiiiiitiiiiiiimiimmiiiiimiiiiiiiiiiMiiiiiiiiiiir 
gtlliiiMiiiiiiitiiiiiiuiiH)Milililmtiiiiii|jiiiiiiiiiiiiiiiiiiiiiiiiiiimiiitiimitiiiiMiimmii4titiimi«iHmHlHmmilliiilllluiiil)*liiiiiiii^ 

I  Electric  car  heaters — thermostatic  control —  I 

I  pneumatic      car      door      operators — buzzers,   | 

I  single-stroke    bells,    starting    signal    lights —  | 

I  special  resistances.  | 

I  CONSOLIDATED  CAR  HEATING  CO.  I 

I  ALBANY.  NEW  YORK,  CHICAGO  | 

.TiiHiiiiiiniinimiiiuiiiiiiuiiiniiniiiiMUiiiiMiiiiiiiiiiMiiuiiMiiiiiiiiiiniiniiiiiiiiiiHiiiiiiiiiiiniiiiiMiiiiitiiiiiiiiiiiiiimiiiiiiiiiiniiir 
^iiiHiiniiiiiiiMiniHiiiiiniiiiiiMinniiiiiiiuiiuuiiiir<tuiiiiHiiiiiiiiiiiiiiiuiiiuMiiuitHiiMiHiiiiiiinHniiuiiuiiitiiHiimitiii^^ 

Use    them    in    your    terminals —      | 

PEREY  TURNSTILES      I 
or  PASSIMETERS  j 

Faster  than  the  ticket  seller  | 

Percy    Manufacturing    Co.,    Inc.      | 

30  Chnrch   Street.   New   York   City  | 

riiiimiiiiinHiiiiiiiititiiiiiiiiiiuiiiiiiiiiiniiiniintiiiiiitMitrinMiiiiiniiiiiiiiiiniiiuiiitiiiiuiiiiitiiiiiiiiiitiKiMiiiiiiiiiiiiiiiiiitiiiiitiirr 


I  Use  only'Awebco  Tape  on  your  | 

I  Armatures  I 

t        ANCHOR  WEBBING  COMPANY        | 

I  300  Brook  Street,  Pawtucket,  Rhode  Island  | 

!illlllllllllliiiiiiMiiiiiiiiniiitiiiiiiiHiiiiiiniiiiiiiiiiinMl<lliMllliiiiiiiiiiliiiiiii)riiiiMHiiiuiiiiiiitiiiiiiiiiiiiiiiutiiiiiiiMilillii(iiiiiiiiii^ 
^imiiitiiiMiiiiiiiiiiuiiiiiiiiiiiiiiiiiiiMiiiiiiiitiiiiiiiiiiiiiimimniiiiiituiiiiumitiiiiiiiimmiiiiiiiiniiintiiiMimnmiiiiuiiaiiiiititm 

I   A  Single  Segment  or  a  Complete  Commutator   | 

=  is    turned   out    with   equal    care   in    our   stiops.      The   orders   we  i 

=  fill  differ  only  in  magnitude:  xmall  orders  command  oiu*  utmost  = 

=  care    and    skill    iust    ad    do    large    orders.      CAMERON    quality  1 

i  applies  to  every  coil  or  serment  that  we  can  make,  as  well  as  to  i 

I  eTery  commutator  we  build.     That's  why  so  many  electric  rail-  ^ 

I  way  men  rely  absolutely  on  our  name.  | 

i         Cameron  Electrical  Mfg.  Co.,  Antonia,  Connecticut '        | 

3iiltliiiliiuiiiiiiiiiiii>iiiiiiiiiiiiiiiiiiiiiiiiiiiiHriiiiiiii(iiiiiiiriiiiiiiiiiiiiiiiiiiiillltliMtiilltilltliluii)itrHtiiiiiiiiiiiiitiiiniiitiiiiiiinili? 


ainuiiniiuiiiiuiiuuiuiiiiiiiuiiiniijiiiiii 


miiiuiuiiiijiiiiniHiiiiiMiriiiiiiiiiijuiiiiiiuuiiiiiiuiiiiiiiiiiiiiiiiiiimniiiiiimiiiiiia 


^i^  A  "Everything  in  Insulation" 


^x^aisinP 


MFG 


Mica 
Vulcanized  Fibre 
Varnished  Cloth 
Insulating  Tapes 


Waxes 
Asphalts 
Compounds 
Insulating  Vamlsb 


The  above  are  only  a  few  'of  eur  products 
Write  us  for  anything  in  this  line  yon  may  reqsin. 

MITCHELL-RAND  M'F'G  CO. 

103  John  St..  New  York  Citv 


nvnftnmmiiiiritiiimiiiiiimimnimniiiHiiiiiimiiiHiiHiiiniimiiniiiiniiiiiiiiiiiiiiniiiiiiiiiiiiinHmiiiinti 
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Cleveland     Fare    Boxes  |  I 

protect     all     the     fares.  |  | 

They   accommodate   any  |  | 

rate  of  cash  fare  and  any  |  | 

kind  of  ticket.     Ask  for  |  j 

particulars.  |  | 

The  Cleveland  i 

Fare  Box  Company  | 

Cleveland,  Ohio  I  | 

Canadian     Branch,     Preston,     Ontario  |  = 

MiiiitiiiiiiiiiiiiiilluMiiiiiiiiiiiiHtllllllliniililiiniiiiriiiiiiitriiiilHriiiitiiiiMiiiMiiiiniiiHlltHllllliiiiimiiiiiitiililimillllltliiiiriiiiuB  = 

SlllllllHllilllliimiiiiniiiiiiitillMrliitliiiiii uiiiiilllllliilirilllltlllliiiiiiiltllillliiiiiiiiiiilllliiiijiiiiiiiitllllillinilllllliiiiiiliiiMiiit'  = 

WE  CAN  CUT  YOUR  COST  OF  i  I 
HEATING  CURRENT 

i    Write  for  THERMOSTATIC  CONTROL  INFORMATION  I  i 

I                                                      ELECTRIC     HEATERS     Cut  |  | 

I    ^H^BB^HiBwHaw^^^^^        Installation  and  Maintenance  |  | 

Charge.  i  = 

VENTILATORS    Also    Venti-  |  l 

late  in  Stormv  Weather.  =  = 

THERMOSTATS     Save     Cur-  i  | 

rent.  i  B 

ORIGINATED     the      use     of  i  | 

NON-CORROSIVE  Wire  for  f  | 

Electric  Car  Heaters.  =  | 

I    ^^^^^— — ™— —    ORIGINATED  The  Ventilated  |  | 

I  Coil  Stpport.  '  If 

I    LET  US  FIGURE  ON  YOUR  NEXT  REQUIREMENTS  I 

I   Gold  Car  Healing&LighlingCo.,  17  Battery  PI.,  New  York  I 

?iiitiMrtiiiitniuiiiiiiiiiiiiiitiiiiuiiiiiiiiiiniiiiiiiiiMiiiiiiiiiiiiiiiiiiiiiiiiiiiiiuiiiiiitiiiiiitiiiiiiiuiiiiiiiuiiiiiiiiiiiiiiiiiHiiiiiiiiiiiiiiiiii 


DIFI^fflAL 

UTILITY  CARS 

Electric  Railways  ! 

SAVE  MONEY! 


Handle  all  construction 
material  with  Differential 
Cars. 

If  it  Is  only  a  dump  car  U  it  not  a  Differential" 

Differential  Car 
Company,  Inc. 


GOLD 


uHtiiiiiiiiiitiiiiniiiiiiiiuiiiiiiiiHiitiHitMiiiiiniiiiiiijiiiniiiHiiiiMiiiiiiiiiuiiuiiiiiiiiiiiiiitiiiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiniiiiiiiiiiiiiui''- 


"lilHIlllllllllii riiiriiiitlliiliHiiMiililltMlltillllllitnillliilltlllMlllMitlliillllllllllltlllltliiiiili-  iiiiiiiill'lttMllilllililtllltllllllllllir 

JiiiHiHiniiiiii'nriniiiinMiirMnitiiriiiiiiiiiiiii.aiiiiiiititiiiiiiiitiiiuiiiiiiii.iiiitiiiiiiiiirhiiiiiiiiiiiiiiiiiHiiriiiiiiiiiiiiiiiiiiiiiMiitill^ 


Heating  and   Ventilating         I    The  Kalamazoo  Trolley  Wheel* 


Let  u8  demonstrate  to  you  how  we  can  heat  and 
I  ventilate  your  cars  at    the   lowest    possible    cost  | 

I  The  Cooper  Heater  Company  I 

I  Carlisle,  Pa.  i 

ririiiiiiiiiiiiiiiiiuiiiiiiiiiiiiiiriiiiiiiiiiiiitliliiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiiiiiiiitiiiiiiiiiiiiiMitiiiinuriiittiiiiriitMiicfiiiiliiriit  iiijii'iiiiR 
griiiiriiiiiiim iiiiniiil iiililiniilliiiiiiiiMilllllliiiiriiiiMiiMiiiiiiitiiiiiiiiiiiiiiiiiiiiiiiiiKiillliiiiiiriii itmilliiiiiiiin-. 

I     Railroad    and    Tram    Car    Specialties      I 

I  New   inventions   developed,    perfected  '| 

I  and    worked    for    the    English    market  | 

I     Messrs.  G.  D.  Peters  &  Co.,  Ltd.     | 

I  Windsor    Works,     Slough     (Bucks),     Eng.  | 

.iiiiiinliiitiiiuiiiitiiiiiiiiiiiiiiuMiiiiiuMiiiMiitMiiiiiiiMinniiiiiiiiuiitiiiiiiiiiitiiiiiiiniiiiiiiitiiiiiiiiiiiiiitiiiiiiiiiiHtiitiiiiiiiiitiiiniR 

3lil)lllltlllllllllMlirillril>iiilHllttlllllllllilllllllltllltlllllllltllllllltM1lltlllllllllltlllllllllll1lllllllllllllMlllllllllllllllltllllllllllllllllMllt>_ 

i  "It   Behooves  You   to   Hooverize  I 
Your  Motormen"  | 

I  We  can  help  you  | 

I  Write  to  I 

I  The  Arthur  Power-Saving  Recorder  Co.  | 

I  2nd  National  Bank  BIdg.,  New  Hav?n,  Conn.  | 

7iiiiiiiiiiiiiiiiiirriiiiiiiiiiniriiiiiiiiiiiiiiiiniiiiiiii)iiiiiitiiiitMiiiiiiiuiiiiiitMiiiiiiirliitiiiiiiiiiiiitriiiiiiiiiiiiiiiii[iiiiiiiiiil)iiiiiiiiiiiiiic 
uiniiiiiiiuMiniiiiiiiiiiiiiitiiiiuiiiti iiiiiiitiiiiiiiiiiiiiriniiiiiiiiiiiiiiitiiiiiiiiiiiiiiiiMiniiiiiiiiiiiiiiriiiniiiiiiiiiitiMitiiiiiiiiiiiiiii^ 

comptiny       Cw.j.  Direct  I 

Automatic        P 
Registration      | 

By   the  | 

Passenger         | 

Rooke   Automatic     | 

Register   Co.       '^'-^ 

Providence,   R.    I.  = 

V<miiiiMillilMiniiiinMlMilil(iiiliiiiliiMMiiiiiiiiiiiiiijiiiiiiiiltllilrlinllllriiiiiiliMlinitliiiniilliiltMiilirMiiiiHtinNirmiiuiiiiiMiiiiii7 


have  always  been  made  of  en- 
tirely new  metal,  which  accomits 
lor  their  long  life  WITHOUT 
INJURY  TO  THE  WIRE.  Do 
not  be  misled  by  Btatements  of 
large  mileage,  because  a  wheel 
that  will  run  too  long  will  dam- 
age the  wire.  If  our  catalogue 
does  not  show  the  style  you 
need,  write  us — the  LARGEST 
EXCLUSIVE  TROLLEY  WHEEL 
MAKERS  IN  THE  WORLD. 


THE  STAR  BRASS  WORKS  f 

I  KALAMAZOO,  MICH.,  U.  S.  A.  | 

.'nilliliilillllllilliilliiinililiiiniiiiiiiiiiiiiiiiiiiiiMiiiiitiiiiniiiiiiiit KliiijiMiiiiiiiiiiniimiillliiiiliiiiiiitiimiijitilitiiliiiiiiiiiiiim 

Ulllllllllllltllllli:illlll(lllllliIllt1IIIIIIIIIIIIMIlllllll|l!IIIIIIIIIIIIIIIIIIItllllllllllllllllll(lllltlllllllllllllllllllllllllllllllIIIIIIlilll)lllllll|l|t'' 


75%  of  the  electric  railways 


B-V  Punches  % 


Send  for  Catalog- 


I   BONNE  Y-VEHSLAGE  TOOL  CO..  N«w«rk,  N.  J- 

TiitiittiiiiitiirrtiiiiiiiiiiiiiiiiiiiiiitiiiiMiiiiiiiiiiiiiijiii|iiiiMiiriiiiitiiiiiiiititiiiMiiitMriiiiit)iiiitiiiiiitittiiiriiiiiiiitHiiiiiiiiiirtiiittiuiiR 
:iiiiiiiiiiiriiiiiiiiiiiiiiitiiiiiiiiiiiiiiiiiiiiiiriiiiiiiHitiiiiiiiiiiiiiiiiiiiiiiiiiitiiiiiiiiiitiiiiiiiitiiiiiiiiiiiiniiiitiintiiiitiiiiiiiiii(iiiitiiiii.itta 

i    SAMSON  SPOT  WATERPROOFED  TROLLEY  CORD    I 


iiiiiii 


Trade  Marli  Beg.   U.   S.   Pat.   Off.  £ 

Made  of  extra  quality  stock  firmly  braided  and  smoothly  finished.  I 

Carefully  inspected   and   tru-iraiuet'd   free   from    flaws.  s 

Samples  and  information  gladb'  sent.  s 

SAMSON  CORDAGE  WORKS,  BOSTON,  MASS  § 

iimmiimi iiiiii niiiuiiiiiiMiiitiini mmiiiiiiiiiiiiiinniiiiiiimiiimiiiiiuimiminmnmniraiii'niiiiiiiiiiPinK 


74 


Electric    Railway    Journal 


September  4,  1920 
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"'■ftfjt- 


SASHES,  DOORS 
INTERIOR  FINISH 
VESTIBULES  AND  IRAMING 


1  v,\ 


PERLEY  A.  THOMAS 
GAR  WORKS 

Manufacturer  of  Cars 
and  Car  Materials 

Cars  of  all  types  from  one-man  to  lar^e 
intenirban 

HIGH  POINT,  N.  G 


CURTAINS,  VENTILATORS 
SASH    AND    DOOR    TRIMMINGS 
DOOR  AND  STEP  MECHANISM 


siiiiiiiiiiiiiiiiiiiuiiiriiiiiiiiiiiniiiiiiiiiiiiijiijiii Ill iiiiiiiiiiiiiiiiiiMiiiiiiiiiiiiiiimiiiiiuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiMiiiniiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiimiimMiiiiiiiiiiiiiiiiui i iiiiiiiiiiiiiiiiiMiiiiiiniuiiiiiiiiiiiiiiiiiiuimiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiin 

^IlltllllllllllillllllllllllllllllllllllllllllllillllllllilllllMlllllllllllllllllllllllllllllllllllllllllllllMllMlllllllllllllllllllllMlllllllllllilllliMiiilli'      aiMiiiiiiitMiiniMiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiMiiiMiiiiiiiiiiiiMHiilnlitiitfiiiliiiiitiiiiiiiMiiiiiiini  111MIIM111111113 

=         B     A.    Hegeman.    Jr..    President;    Charles    C.    Castle,    First   Vice-President. 

S         Htrold   A.    Ht-geman,  Vice-President  and  Treasurer;  Tred  C.  J.  Dell,  SecretaiT;  = 

S  W.    C.    Lincoln,    Manager    Sales    and    Engineering.  = 


I         National  Railway  Appliance  Co.  f 

I                                    60  East  43nd  St.,  NEW  YORK  CITY  | 

5                       Hegeman-Castle    Corporation.    McCormIck    Bldg..    Chicago    111.  = 

=                 r»Jational    Railway    Appllanre    Co.,    Munsey    Bldg..    Washington.    D.    C.  = 

=                     National    Railway    Appliance    Co..    Little    Bldg..    Boston,    Mass.  | 

I  RAILWAY  SUPPLIES  | 

i  '.fool  steel  Genrfi  nnci  PiniunK,  Amierfinn  Slack  AdjuflterR,  Oenraoo  | 

i  Paint   Oils,   CIiipp's   Fire   ResUtlnj;   Paint,   Dunham    Hopper   Door  = 

5  IDeviee,    Feasible    Drop    Drake    StafTs.    Anglo-Ameriran    Varnlfihen,  i 

=  Paints,    EnameU.    Surfaces.    Shop    Clenner.   Johnson    Fare    Boxes.  = 

i  lOrcw  Line  .'Material  and  Railway  Spccialtieit,  Perry  Side  KearinKS,  = 

S  Wilier  Trolley  Shoes.  Ilartman  Centering  Center  Plates,  Econnmr  = 

s  I'ower  Saving   Meters,  H.  and  W.  Elntric  Healers,  Garland   VentI-  = 

=  Intors,    Pitt   Sanders,   National    Safety   Car  Equipment   Co.'s   One-  = 

i  Man  Safety  Car-  ^ 

~<iiMMUHiitHitMniiiniitiiiiiiiininiiinMtinriiMiiiiiiuiiiiniiMiriiiiii>fiiitiiiiiitiinniiiiiMntiiiMiiuiiMiiiiiriiiiiiiiiiiiitiiiiiiiiiiiuiiin      iiitiiHiiHiiiiiimiiiiiiiiMiiiiiiiiiiiiiiiiiiMiiiiiiuiimiiiiii 

giiiiiiiiimiilliiriiniiiiiiMiiiiiiiittiiMiiiiiitiiiiMiiiifiii tiiiiiiiriiiit.iiciiiuitehii.iiiiiiiiiiiiiiiDiiriiiiiiitiiiMiiiiiiMiiiuiiiititiiiii):^      aiiiiiiinjiiriiiiiinMiiiiiiiiiiiiiiMiiiiiuiniiniiiuiiiiuuiiiuuniiinuniiimiinmiiitmnnn.  iinniniiniMinniiiiniiiiirninnriMftMr^ 


iiiiiiiiiiiMiiiiintiiiiMiiiiiiiiiiiiiiimitisiiutiiiittiriiiHiiiii: 


The  "lHl2Cap*lSxibe"    Battery 

for 

STORAGE  BATTERY 
STREET  CARS 

Thf.electricstorageRatteryCo 

PHILADELPHIA 


Wheel  Condition  No.  5 

Especially  for  Removing  Flat  Spott 


When  the  read 
and  flange  both 
need  grinding  you 
can  do  it  without 
removing  the  car 
from  service  by 
using  this  type  of 
wheel  Truing  Brake 
Shoe. 

There  are  500  dif- 
ferent 3tyles  of  pat- 
terns 

Write  for  the  list 
of  ro:nls  using  theni. 


Pat.  May  'M.  I8«8;  Sept  I, 
Aug.  'i,  1904:  Dec.  2».  190« 
15.  1909;  April  21.  191*. 


laOSi 
June 


Wheel   Truing    Brake  Shoe  Co, 


DETROIT,  MICHIGAN 


.iltiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiirtiii(iiiiiiiiiriiiiiiiiiiiiiiiiriiiiiiiiiiittiiiiiiitiiii{  riiiiiiiiiiiiiiiiiiiiniMiiiiiiiiiiiiitiiiMiB 
^iiHHmiiMiiiiiniiiiiinMiiMPijniiiiimiiMitiiimiiiMMiiiMjiMiimimriuiitiiitiiiiinnimimiMiiiiiimni'iiMinnimriniiuin 

STUCKI  I 

SIDE  I 

BEARINGS  I 

A.  STUCKI  CO.  I 

Oliver  Bids.  = 

Pittsburgh,  Pa.  E 

fltimmiiimiitiiiirMMiiiiiiiniintJimiiiiiirtiiMiiiiMmiMiiiMMmimmiMiimiiMniiiiMiiMiitiifMiimiiMiimiNiuiim^ 

3iitiiiiiiiHuiiiiiiiiiiiiiniiiniiiniiniiiiiiniiniinihiiiHiiuiiniiiiiiiiiiitiiHimiiMiiniiiniiniiHiiiMiiiiiHiiHiiiiiiHMi>iiiiiiiirniiniii<:     fiiiiitiininiinrnirininiiiiinjiiiiiiiiiiiiMinMUMiniinMiiiMiiiiiiiiiiNMtiiiiiiiiiniiiiiiuiiitiiMiniiiiniiiiiniMniitiniiuniiiiiiuiH 

I          Bound  Brook  Trolley  Wheel  Bushings  | 

I                  Give  Longer  and  Better  Service  f 

1     "-pHERE    are    more   Bound    Brook    (OiMesa)    Trolley    Wheel    Bushings    in    use  E 

§       1   today  than  all  other  makes   combined.     That   Is   because  Bound  Brook  Bush-  = 

=     ings.   by  virtue  of  their  construction,   invariably  outlast  ail  other  types.  | 

i                        All  Genuine  Craphited   Oil-less   Bushings   have  | 

I                        always    been   made   at   Bound   Brook,   U.   S.   A.  = 

I        BOUND   BROOK  OIL.LESS   BEARING   COMPANY  | 

I      Bound    Brook,    New    Jersey            Detroit .  Office:     1723    Ford    Bldg.  = 
5mfmminuitiiHiinMiiMiMniHiiniiHiimmiminimniii(iiiiiiMMittmiHiHin!rntrnmitMiimitrmiHnniiHtH 


"*Mt'!«ni»itiirii!iifiintiiruifiiM('H"it'"''i •■■••■•tm • I'riKitMnriinniiiiiiiiiiiiiiiiiiiitiiitiuMrtniiiiuiiili; 

SiiNiiii>MniHiiMiiuiiuiiiiiiuiiiiiiiiiiiiiiitiiittiiiiiiiuiiiiiiiiiiiiiii)uiiiiituiiiiiiuiiiuiiiiiitiiitiiiiiiii;iiiiiiiniiiiiiiitiiiiiiiiiiiiriuiii^ 

I      ''Boyerlzed"  Products  Reduce  Maintenance      [ 

I  Bemis   Trucks,                                    Manganese  Brake  ne*i!a  = 

=  Case  Hardened   Brake  Pins             Manganese  Transom    Piatcc  = 

=  Case  Hardened  Bushings                 Manganese  Body    Bushings  i 

=  Case  Hardened  Nuts  and  Bolts    Bronze  Axle  Bearings  = 

=  Bemis   Pins   are    absolutely    smooth    and    true    in    diameter.  W»         = 

=  carry  40  different  sizes  of  case  hardened  pins  in  stock.     Samplrn         | 

§  furnished .      Wri  te    for   full   da ta .  = 

I  Bemis  Car  Truck  Co.,  Springfield,  Mass.  | 

^iiniiiiiintiiiiiiiiiiiiriiirniiiiiiuiiiiiiiiiiitiiiniiiuiiKjiniiiiiiittiiiiiiiK.ii  .iiiiMHiMii'i,,iiiii'.(i'<tiiiMiiiim}iiiriiiiiniiiitniiiiiiitiiD 
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Think '  SEARCHLIGHr  First 

l^  ADVERTISING  RATES 


POSITIONS  VACANT — Business  Opportuni- 
ties and  other  undisplayed  ads.  8  cents 
a  word,  minimum   $t3.00  an  insertion. 

POSITIONS  WANTED — Evening-  work 
wanted,  tutoring-  and  other  undisplayed 
ads  of  individuals  looking-  lor  emploj- 
ment.  4  cents  a  word,  minimum  75  cents, 
payable  in  advance. 


ADD  5  WORDS  for  box  number  in  undis- 
played ads  if  replies  are  to  any  of  our 
offices.  There  is  no  extra  charge  for 
forwarding  replies. 

DISCOUNT  OF  10%  if  one  payment  is 
made  in  advance  for  4  consecutive  inser- 
tions of  undisplayed  ad. 


ADS  IN  DISPLAY  TYPE — Space  is  sold  by 
the  inch  (3o  in.  to  a  pag-e),  the  price 
depending-  upon  total  space  used  within 
a  year,  some  space  to  be  used  each  issue. 

RATE  PER  INCH  for  ads  in  display  space : 

1  to    3  in..  $4.50  an  In.       15  to  29  in..  $3.90  an  in. 

4  to    7  in.,  $4.30  an  In.       30  to  49  in.,  $8.80  an  in. 

8  to  14  In..  $4.10  an  in.       50  to  99  in..  SS.Tt  an  In. 


POSITIONS 
VACANT 


EMPLOYMENT 


POSITIONS 
WANTED 


POSITIONS   VACANT 

ARMATURE  winder  wanted.  Experienced 
on  Westinghouse  68  &  101  B.  railway 
motors,  also  Westinghouse  compressor 
armatures.  Also  to  do  controller  worlc. 
Liocation  New  York  state.  State  wages 
desired  and  experience  in  first  letter.  P- 
727   Elec.   Ry.   Journal. 

ASSISTANT  to  Master  Mechanic  on  large 
interurban  and  city  property  located  in 
Southwest.  Applicant  must  know  the 
business  and  be  able  to  do  office  work, 
drawings,  etc,  P-722,  Elec,  Ry,  Journal, 
Old   Colony   Bldg.,   Chicago, 

iSLECTRICAL.  engineer  wanted,  with  some 
experience  in  street  railway  work,  in  city 
in  Middle  West ;  state  experience,  refer- 
ences, and  salary  desired  when  replying. 
P-605,  Elec.  Ry.  Journal,  Old  Colony 
Bldg.,   Chicago. 

».'IRST  class  street  car  mechanic  wanted 
one  experienced  with  mechanical  and 
electrical  equipment  of  street  cars.  Ad- 
dress Corpus  Christi  Railway  &  Light 
Company,  Corpus  Christi.  Texas, 

Ij.\RGE  Interurban  Railway  is  looking  for 
man  experienced  in  A.  C.  signaling  on 
electric  railways,  who  can  take  entire 
charge  of  signal  department  as  Supervi- 
sor. Man  with  knowledge  of  telephones 
preferred  ;  steady  employment ;  good  pros- 
pects. P.  V.  725  Elec.  Ry.  Journal,  Old 
Colony  Bldg.,  Chicago. 


jKIMIIIMItMlllllltllllllH 
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STREET   CARS 

3 — 3S-ft..  4-ft.  8H-in.  ra.  closed  motor 
care:  seatinr  capacity  32.  Symington- 
Baldwin  trucks.  First  Class.  Will  con- 
vert to  one  man  operation  if  desired. 

4 — 22-ft..  4-ft.  8% -in.  ra..  open  trailers: 
■eatinr  capacity  35.  Taylor  McGuire 
trucks.     Good. 

IN  ST.  LOUIS 


^LNICKER 


For  a  list  of  hundred*  of  other  un- 
usual bargains  in  Rails,  Railway 
and  Industrial  Machinery  and 
Equipment  write  for  Our  Latest 
General  Bulletin. 


POSITIONS   VACANT 


PERMANENT  position  open  for  several 
draftsmen  with  knowledge  of  street  rail- 
way track  work.  New  York  Switch  & 
Crossing  Co..  15th  and  Madison  Sts., 
Hoboken,  N.  J. 


POSITIONS    WANTED 


ABLE  engineering  executive  desires  corre- 
spondence with  officers  or  general  man- 
agers of  Class  A  or  B  property  anticipat- 
ing a  cliange  in  personnel  or  type  of 
organization ;  eight  years'  experience  in 
design,  erection,  operation  and  mainte- 
nance of  street  and  interurban  railway 
rolling  stock  ;  five  years'  general  operat- 
ing experience  ;  at  present  manager  of  a 
small  property.  PW-731.  Elec.  Ry. 
Journal,    Old    Colony    Bldg..    Chicago. 


A  CHANGE  of  position  is  desired  by  a 
young  man  experienced  in  street  railway 
shop  "work ;  now  engaged  as  assistant  to 
superintendent  of  equipment.  PW-715, 
Elec.  Ry.  Journ.,  Real  Estate  Trust  Bldg., 
Philadelphia. 

CAPABLE  master  mechanic  of  proven  ex- 
ecutive ability,  seeks  change.  Present  job 
and  associates  O.  K.  but  desire  broadre 
and  associates  O.  K.  but  desire  broader 
field.  ■  PW*729,  Elec.  Ry,  Journal. 


ENGINEER,  construction  and  design  power 
plants,  sub  stations  and  transmission 
lines,  high  and  low  voltages ;  15  years' 
experience  in  all  parts  of  countr.v,  includ- 
ing Alaska  ;  age  33,  single.  PW-730,  Elec. 
Ry.  Journal,  Real  Estate  Trust  Bldg., 
Philadelphia. 


EXECUTIVE  open  for  engagement,  experi- 
enced in  management  and  operation  of 
railway  and  electric  properties ;  thor 
oughly  conversant  with  accounting,  pur- 
chasing, finance,  public  policies,  rates 
design  and  construction :  references  fur 
nished  if  desired.  PW-717,  Elec.  Ry 
Joiirn,,  Old  Colony  Bldg.,  Chicago, 


illllllMIIIIIIMIinilMtlltllltlHtllltllMIIMIItlU 


IMMEDIATE  DELIVERY 


Twenty-Five  Cycle  Rotary  Converters  | 

3 — 300-kw.    3-phaae.    25-cTcle.    600-Tolt.    General    Electric    rotary    converters,    complete  | 

with  transformers,  primary  Toltare  13.200.   secondary  380-TOlt8.  = 

1 — 250-kw..    3-pbase.    25-cycle.    800-yolt.    General    Electric   rotary    converters,    complete  i 

with   transformers,    primary  voltage   13.300.    secondary   380   volts.  | 


Street  Railway  Motors 


no — G.  E.  800's.  complete  with  controllers. 

Alt   in    SplenJiJ   ConJiHon 


JOSEPH  MYERSON,  411  Atlantic  Ave.,  Boston  9,  Mass. 


POSITIONS   WANTED 


FOREMAN,  age  34,  17  years'  experience 
wiring,  overhauling  and  maintenance  of 
street  railway  equipment.  Handle  men 
to  advantage.  References  past  and 
present  employers.  PW-728,  Elec.  Ry. 
Journal. 


MAN  20  years'  experience  as  superintendent 
and  Master  Mechanic,  thoroughly  con- 
versant with, purchasing,  finance,  public 
policies  and  construction,  successful  in- 
handling  labor  and  maintaining  discipline, 
now  employed  on  small  property,  would 
consider  either  positibn  in  north  and 
east.  PW-726,  Elec.  Ry.  Journal,  Old 
Colony   Bldg.,   Chicago. 


WORKING  barn  foreman,  single  truck  road 
preferred  ;  can  do  any  kind  of  wiring, 
controjler  repairs,  and  wind  armatures ; 
12  years'  experience  both  single  and 
douliip  truck.  PW-732.  Elec  Ry.  Journal. 
Real  Estate  Trust'  Bldg,,  Philadelphia. 


WANTED 


Back   Copies   Wanted 

I  will  pay  2.T  cents  a  cony  for  tlie  following 
issues  of  Electric  Railway  Journal :  Jan. 
18,  Feb.  1  and  Feb.  8,  1919.  W-733,. 
Elec.   Ry.   Journal, 

Salesmen  Wanted 

Sales  agent  wanted  on  commission  liasis 
to  handle  as  a  side  line  a  product  requir-, 
ing  no  samples  to  carry  but  which  product 
is  an  e.ssential  to  all  electric  railways ; 
large  quantities  should  be  used  during 
the  course  of  reconstruction ;  references 
exchanged,     978  Arcade,  St.  Louis,  Mo. 


FOR  SALE 


stock  tor  Sale 

55  shares  of  stock  in  National  Railway  Ap- 
pliance Co.  of  New  York,  at  a'  bargain 
price.  W.  McK.  White,  6712  Cornell 'Ave., 
Chicago,  111. 


,, , ,11, (iiiililMIIIIIMM IHII I» MU 

New — Used — Rebuilt 

MACHINERY  AND  SUPPLIES       j 
lor  construction  and  industrial  work.  | 

READING   ENGINEERING  CO.,  INC.        | 

154  Nassau  St,.  New  York  | 

Itlllllllltll, IMIlt I llllillllliailllllMIIIMIMItlT 


I    i 


CARS  FOR  SALE 


2 — McKean  Gaso-Electric  Cars, 

s  12 — Differential  20-yd.  Cars. 

S  5 — Gasoline  Passenrer  Cars, 

i  50 — Freiirht  Cam. 

I  12 — Electric  Sets. 

I  Cst  Oar  List  and  Prices. 

I  J.   F.  DONAHOO  CO.,  Birmincham, 

.MtKIKMIII MllltiltlllltllilOltltllMDIIIilllllM iUllllill 
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Machinery  in  Stock  for 
Immediate  Shipment 


@ 


I  ROTARY  CONVERTERS 

s  1—300  kw.,  Westg.,  3-phase,  60-cyde,  370-v.,  A.C.,  575-t, 

1  D.C.,  600  r.p.ra. 

1  2—200   kw.,   G.E.,   3-phase,  25-cycle,  SS-v.,   A.C.,    125-v., 

I  D.C.,  8  pole,  375  r.p.m. 

I  FREQUENCY  CHANGER  SETS 

I  1 — 600  kva.,  Allis-Chalraers  Frequency  Changer  Set,  300 

§  r  p.m.,    3-phase,    60-cycle,    2300-v.    one    end,    3-pha8e, 

g  6600-v.,  25-cycle  on  other  end. 

s  1 — 4-00  kw.,   G.  E.,   3-phase,  25-C)'cIe,   6000-v.  one  side — 

I  2400-v.,  2-phase,  60-cycle  other  side— 375   r.p.m. 

I  ARCHER  &  BALDWIN,  INC. 

1  114-118  Liberty  Street.  New  Tork  Cltj 

g  Telephone  4iS7-iSS8  Sector 

VniiiiiiiiniitmiiiiiiitiiiiiiiiiiiiHiiiiiniitiiininiiiiiMriHiiiiiiniiMininiiiitiiiiiiiiiiiiiiiiiiriiiiiHiiimmiiiiimmiiHimimimi 


Some  One  Wants  to  Buy 

the   equipment  or  machinery 
that  you  are  not  now  using. 


I  This    may    be    occupying    valuable 

I  space,  collecting  dust,  rust  and  hard 

I  knocks    in    your    shops    and    yards. 

I     Sell  it  Before  depreciation  Scraps  it. 

I  0178 

IJinimiiitiiiiiiiiiiitiiiiiimuiiiiMiiniiHiiNimiitiiimiiiiiiiiiiiiimiiiiiiiiiitiiiiuiiiiiminiimiiimiiiiiiiiiitiiiiiiiKiiiiiiiiiiniiiiMiit 


t  5— Rotaries— 300  K.W. 

I  600  Toll  D.C..    25  cy.  A.C.  Trans.  15.000 

|-  volt,  complete  with  Switchboards.   Bood 

f  condition. 

I  BARGAINS 

I*  Send  for  our  used  mach.   list. 

I,  ROSS  POWER  EQUIP.  CO. 

|:  Indianapolis,    Ind. 


I  FOR  SALE 

I  Interurban  Car 

I'  1 — 55  foot  Combination  Passenger  and 

I  Express    Car    seating   capacity    68. 

I  Built   by  Jewett   Car    Co.,   Ameri- 

i  can  Locomotive  Trucks.     Westing- 

I,  house     No.     112    75     Hp.     motors, 

I  double   end   control,   36   in.   wheels 

I  standard  gauge.     Almost  new  and 

I  in    perfect   condition.      Will    make 

I  fine  express  car  by  removing  seats. 

i  Available    account   too    heavy    for 

I  original  purchaser's   rails. 

|;  Immediate  delivery — Indiana  shipment 

i  JVill  pass  most  rigid  inspection. 

I  Price,     Indiana,     $6„000 

E  If  interested  write  or  wire 

I  Wood    and    Lane    Company 

|!  St.  Louts,  Mo. 


'HKili,iii,i,,iiii„i,,„»ii,„ii„i 
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1:  FOR  SAX,E  I 

1.  Complete  Power  House 

I  and  Sub  Station  Equipment  f 

I-  2 — 500  KW.  400   volt.   3  phase,   25   cycle,  I 

i  125  R.P.M.  Bullock  A.C.  Generator  di-  i 

I  reel    connected    to    2 — 750    HJ".    Allls-  = 

=  Chalmers     Cross      Compound      Engines  = 

I  with    Switchboard    Instruments.    Light-  i 

I'  ninff  Arrester,  etc.  = 

1  4 — 200    HP.    "150    lb.   working   pressure"  E 

£;  Sterling     Water     Tube      Boilers      with  = 

I,  Cochran     feed     water     heater.     Pumps,  i 

I'  Condensers,   Piping,  etc.  = 

s.  1 — 300    KW.    Westinghouse    Rotary    Con-  i 

s  verier,  500  RJ».M..  650  volt.  3  phase,  i 

§•  25  cycle.  290  volt  A.C.  with  Induction  = 

I  Motor.  = 

5  3 — Westinghouse  Transformers,  single  phase  = 

=  oil    cooled    25    cycle,    125    KW.    16.500  = 

I  volt    392    Volts.  £ 

E'  3 — 400    KW.    AUis-Chalmers    Rotary    Con-  = 

=  verters,    500    R.P.M.,    650    volts    D.C..  I 

i.  3  phase.  25  Cycle,  400  volts  A,C.  | 

I-  1 — Set    3    transformers    AlUs-Chalmers    for  = 

g  1 — 400  Rotary  as  above,  | 

I  WANTED  OFFERS   ON   ABOVE  | 

%  All  of  the  above  apparatus  in  daily  opera-  i 

ttion  and  open   for  inspection.     Release  = 

In   about   30  days,  | 

I  THE    C.   M     &    B.    TRACTION    CO.  | 

3  510  Sycamore  St..  Cincinnati.   O.  | 


Armature 

Coil  Taping 

Machine 


Saves  Time,  = 

Labor  and  Money  | 

A  boy  can  tape  40  | 

coib    for   Westing-  | 

house    12A    Arma-  I 

ture    in     an    hour.  | 

Further  particulars  | 

gladly  furnished.  | 

Geo.  M.  Griswold  Machine  Co. 
Naw  Haven.  Conn. 


FOR   SALE 

6— 50-FT. 

Interurban  Cars 

Complete 

Mounted  on  Standard  C-60-P 
Trucks;  4  West.  No.  56 
Motors. 

Electric    Equipment    Co. 

Philadelphia,    Pa. 


Caution— RAIL  USERS 

BUY  NOW.     There  is  a  SCARCITY.     We  offer  the 
following  NEW  RAILS  for  prompt  shipment  r 

New  12-lb.  and  30-lb.  rails,  splices,  bolts  and  nuts. 
New  90-lb.  rails,  angle  bars,  bolts,  nuts  and  spikes. 

They  will  be  gone  soon.     Write  or  wire  for  our  quotations. 

Wire — 300,000  lb.  or  more  of  copper  trolley,  feeder,  high 
tension,  etc. 

A  number  of  steel  bridges  on  line  of  Cincinnati  &  Columbus 
Traction  Co.  For  quick  acceptance  at  $1.00  per  100  lb. 
as  is.     Photographs  on  request. 

HYMAN-MICHAELS  COMPANY 

531   Peoples  Gas  Bldg.,  Chicago 

BRANCH   OFFICES:    First   National    Bank    Bldg..   Pittsburgh.    Pa.;    Railway   Exchan(e 
Bldg..   St.    Louis.    Mo.;    East    Chicago,    Ind.:    New   York:    Woolworth    Bldg. 
YARDS  AND   WAREHOUSES:   East  Chicago.   Ind.  and   St.   Louis,   Mo. 


'.■MltMHIHUMlIMtlltMIIMIUIIIMMtlllKIIMIIIIIIltllllllMMII' 


WORRYLESS  ELECTRICAL  REPAIRS 

On  all  kinds  and  sizes  A.C.  or  D.C.  motors  and  generators,  starlt-rs.  welders,  controllers, 
or  anything  electrical.  Quick  Bhipment:  from  slock  material,  of  coils  commutators — 
shafts — bearing's,  etc.     Remember  our  Inititits  stiind  for  our  produrt. 


•AREFUL 
CLEVELAND 


ACCURATE 
RMATURE 


WORRYLESS 
( 


ORKS,    Inc. 


EST.  1895 


4732-4-6  ST.  CLAIR  AVE..  CLEVELAND 

llllHIIIIIIIHIIMHIIIIIMMIIIIUHIMIIItMIIIIIIIIIIMIIIM IMHIIIIIII Iinillltlllllll t 
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NEW 

80  lb.  RAIL  &  ACCESSORIES 

ANGLE  BARS,  SPIKES,  BOLTS  AND  NUTS  COMPLETE 

For  Sale 

A.R.A.  "TYPE  B"  RAIL 

Approximately  30,000  gross  tons — ^standard  lengths 
Stored  at  Kearney,  N.  J. 


^5 


•H^J 


Note  actual  dimen- 
sions of  rail  stated 
hereon. 


HYMAN-MICHAELS  COMPANY 

Peoples  Gas  Building,  Chicago,  111. 

New  York  Office 
1324-1326  Woolworth  Building 

Pittsburgh  Office 
1312  First  National  Bank  Building 

St.  Louis  Office 
2115  Railway  Exchange  Building 


We  buy  electric  and  steam  railways  that 
are  to  be  dismantled 


riiiuiiiiniirainimiiiiniiiiniiimiiiiimiiimiiiiiimiiiuiiiiiiiciHiiiiiiiiiiiiiiiiiiiriiiraiimiiniimiiimimiiniiimimuiinmmminnrniimnmimnimnmiiin  niiimiimiiniimiimumninE 
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Machinery  and  Equipment 

for  those 

Who    Need    It    NOW 

will  be  put  up  for  sale  at  Public  Auction  on  September  9th,  1920.  at  1 1  A.  M.  at  the  Chicago 
Storage  Depot.    Catalogs  with  detailed  information  can  be  had  upon  application  at  either  of  the 
.  addresses  given  below. 

The  following,  an  approximate  representative  list,  are  some  of  the  items.     All  machinery  and 
equipment  is  of  standard  make  and  3f  stock  sizes  with  a  wide  range  of  the  latter. 

This  sale  is  a  good  chance  to  purchase  good  machinery  at  better  than  open  market  prices. 

The  machinerv  is  there  in  both  volume  and  variety,  those  who  acquire  it  will  indeed  be  fortunate 
—ACTION  COUNTS. 

Lathes 138^ 

Among  them  14  Gridley  Automatics,  20  Lo-Swings, 
and  12  Gisholt  Lathes. 

Grinders 63 

Of  well  known  makes  for  cup,  disc  and  tool  grinding  • 
cylindr.'cal  and   form  cutting  grinders. 

Millers 47 

Standard  stock  machines,  horizontal,  plain  hand  m'll- 
ing  and  external  thread  milling. 

Blowers 38 

Cturtrvant,  Buffalo,  Canadian  and  other  standard 
ma!;es  in  good  condition  in  a  large  range  of  sizes  for 
varied  purposes. 

Screw  Machines 33 

Gridley  and  National  Acme  Automatics  and  others; 
plain  head  screw  and  hand  screw. 

Pumps 70 

All  standard  makes;  plunper,  centrifugal  and  geared, 
some  with  motor  stands,  others  belt  driven;  also  a 
selection  of  steam  pumps. 

Presses 68 


Hydraulic,  piercing. and  nosing  presses  from  600  to 
1200  tons  capacity  and  a  few  smaller  punch  and 
stamp  presses. 

Drill  Presses 12 

Single  to  4  spindle  and  hijh  speed. 

In  addition  there  are  small  lots  of  other  varied  machinery  as  follows:  Hammers,  steam  and 
air — Band  Turners — Cut-OfT  Machine? — Oil  Coolers — Air  Compressors — Core  Machines — 
Spot  Welders^Cold  and  Hack  Saws — Bench  Tappers — Sand  Blast  Machines — Shears  and  Wet 
Grinders. 


Auctioneers 

SAMUEL  J.  FREEMAN  &  CO. 

1519-21  Chestnut  Street 

Philadelphia,  Penna. 


Chairman 

CHICAGO  DISTRICT,  ORDNANCE  SALVAGE  BOARD 

7400  South  Ashland  Avenue 
Chicago,  III. 


79 


September  4,  1920 

Electric  Railway  Journal 
9«mnriiiii»uiiuiniiiiiiiiiiiiiiiiiii»uiiiiiii»iiiiiiiiiiiiii»iiiuiiuiiuiiuiiiiiiiiiiinMuuiiiinuiiiiiiiiiiiiriiiiriiiiiuiiimiiiuiiiiiiiiiiiuiiii»iuiiiiiiiuiiiiiiiuiiiuiiuiiu» 


SEARCHLIGHT  SECTION 


Passenger  Cars  and  Snow  Plows 

FOR  SALE 

•T"        1  _34  Ft.,   Easy   Access   double   truck   cars — "M."    Control — will 

1  WeiVe      furnish  trucks  and  motors  if  desired  and  put  cars  in  good  operat- 
ing condition. 

X^ATTk  I4iir»/1r*»/1 ^^  ^^■'  ^°  ^^  ^^■'  '^^"^^^  truck  closed  cars  with  vesti- 

1  WO  OUnarea       bules  platform  complete  with  trucks,  motors  "K"  con- 
trol— ready  to  run. 

These  cars  can  easily  be  rebuilt  for  PREPAYMENT  operation  if  desired. 

X^AJTk  I4iinrli*#»r1 ^^'  ^^'  ^^  ^""^  ^^  Bench  double  truck  open  cars — in 

1  WO  OUnarea      good  condition — with  equipment  if  desired — available 
for  immediate  delivery — and  ready  to  run. 

A  number  of  single  truck  SHEAR  SNOW  PLOWS— equipped  with  motor- 
ready  for  next  Winter's  service 
TERMS — Cash  or  easy  pajmnents — Car  Trust  Certificates  if  desired 

EASTERN  MASSACHUSETTS   STREET   RAILWAY  CO. 

Address  Purchasing  Dept.  No.  1  Beacon  Street,  BOSTON,  MASS. 


aimniiiiiimiiimiiitiiiiuiiiHiiiiiiiiiiiiiMiHiiMiiiMiiiiiitiiiiiiiiiiiiiiiiHiiiiimiiiriiiMiiinmiutiiiiiimittiiininiiiitiiHMiMiiiiiiMiiiHiiiiiiiiii 
^■iiiimmiiiiMiiiMiiniiitiiiininMiniinMniMiiiiiniiHiiHiiMMitiiHiiitiimimiiHMiMiiiiiiiiiimiiitiiiiiiiiiiniiiiiiiniitiiiniiiiMiniiniiiiiimim 

I   POWER  PLANT  EQUIPMENT 

FOR  IMMEDIATE  SALE 


GLOUCESTER,  MASS.: 

2 — 203  hp.  B.  &  W.  Water  tube  boilers 
1 — 286  hp.  B.  &  W.  Water  tube  boiler 
1 — 600  hp.  B.  &  W.  Water  tube  boiler 
1 — 300  hp.  22  in.  x  48  In.  Harris-Corliss 

Single  Engine 
1 — 500  hp.  28  in.  x  36  in.  Hamilton-Corliss 

Single  Engine 
1 — ^1500  hp.  30  in.  x  48  In.  x  48  in.  Penn- 

Corliss  Cross  Compound   Engine 
1 — 250  kw.  W.  H.  Belted  Multipolar  D.C. 

Generator 
1 — 400   kw.    G.    E.   Eng.    Type   Multipolar 

D.C.  Generator 
1 — 860   kw.    G.    E.    Bng.   Type   Multipolar 

D.C.  Generator 
Switchboard  and  Misc.  Auxiliary  equipment 

NEWBURY,  MASS.: 

3 — 115     hp.     Kendall     Horizontal     B«tum 

Tubular  Boilers 
3 — 14  In.  X  28  in.  x  36  In.  Slater-Corliss 

Cross  Compound  Engines 


a — 350    kw.   W.   H.   Eng.    type   Multipolar 

D.C.  Generators 
Switchboard  and  Misc.  Auxiliary  eauipment 


ESSEX,  MASS.: 


2 — 150     hp.     Kendall     Horizontal     Return 

Tubular  boilers 
1 — 150    hp.    new    eng.    horizontal    return 

tubular  boiler 
3 — 13  in.   X  33  in.  x   22  in.  Mcintosh   & 

Seymour  Tan.  Com.  High  Speed  Engines 
2 — 230   kw.  Walker  Eng.  Type  Multipolar 

D.C.  Generators 
1 — 55  kw.  G.  B.  Direct  connected  300  volt 

Booster  Set. 
1 — 160  hp.  New  Eng.  Boiler 
Switchboard  and  Misc.  Auxiliary  equipment 

LAKEVILLE,  MASS.: 

3 — 250  hp.  A.  &  T.  Water  Tube  Boilers 
1 — 16  in.  X  30  in.  X  42  in.  Hamilton-Corliss 

Cross  Compound  Engine 
1 — 325  kw.   W.   H.   Eng.  Type   Multipolar 

D.C.  Generator 
Switchboard  and  Misc.  Auxiliary  equipment 


SALEM,  MASS. 


1 — 3500  A.B.H.  G.  E.  CurUs  Horizontal  60 
Cycle,  445  volts  A.C.  Turbo.  Generator 
and   Direct   connected   Exciter 

1 — Alber^er     Splroflo     Jet     condenser     and 

AuxiUaries. 

HYDE  PARK,  MASS.: 

3 — 600  hp.  B.  &  W.  Water  Tube  Bollera 
1 — 1500  hp.  30M    In.  x  62   in.   z  48  in. 

Penn   Cross  Compound   Engine 
1 — 750  hp.  20  in.  X  40  in.  X  48  in.  Greene 

Cross   Compound   Engine 
1 — 700  hp.  20  in.  X  40  in.  X  43  in.  Penn. 

Cross  Compound  Engine 
1 — 850   kw.   Q.   E.    Direct  Connected  D.C. 

Generator 
1 — 626   kw.   Q.  B.   Direct  Connected  D.C. 

Generator 

1 — 500  kw,  O.  B.  Direct  Connected  D.C. 
Generator 

Condensers.  Pumps.  Blowers.  Booster*. 
Switchboard  and  Miscellaneous  Auxiliary 
equipment. 


Inspection  Solicited — Details  upon  Application. 

Terms  Cash  or  Easy  Payments.     Car  Trust  Certificates  if  Desired. 
Equipment  released  on  account  of  purchasing  power. 

EASTERN  MASSACHUSETTS  ST.  RY.  COMPANY 

Address  Purchasing  Dept  1  Beacon  Street,  Boston,  Mass. 
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WHAT  AND  WHERE  TO  BUY 

Equipment,  Apparatus  and  Supplies  Used  by  the  Electric  Railway  Industry  with 
Names  of  Manufacturers  and  Distributors  Advertising  in  this  Issue 


AdvertiBLng*  Street  Car 

Collier.  Inc..  Barron  G. 
Air    Receivers 

Xngersoll-Rand  Co. 
Air  Aftercoolers 

InserBoU-Kand  Co. 
Ammeters 

Weston  Elec'l  Instrument  Co. 

Anchors,  Guy 

Electric  Service  Supplies  Co. 
Ohio    Brass   Co. 
Westinghouse  Elec.   &  M.  Co. 

Angle   Bars 

Lackawanna  Steel  Co. 
Ash  Storuue  Tanks.  Cast  Iron 

Green  Engineering  Company 
Automobile  and  Bases 

Brill   Co.-   The  J.   G. 

White  Co..   The 
Axle   Straighteners 

Columbia  M.  W.  &  M.  I.  Co. 
Axles.  Car  Wheel 

Bemis  Car  Truck  Co. 

Brill   Co..   The  .1.   G. 

Cambria  Steel  Co. 

Midvale  Steel  &  Ordnance  Co. 

Standard  Steel  Works  Co. 

St.   Louis  Car  Co. 

Taylor  Electric  Truck  Co. 

Westinghouse  Elec.  &  M.  Co. 
Babbitt   Metal 

Ajax  Metal  Co. 

More-Jones  B.   &  M.  Co. 
Bahbittinir    Devices 

Columbia  M.  W.  &  M.  I.  Co. 
Badges   and   Buttons 

ElPctric  Service  Supplies  Co. 

International     Regrlster    Co..    The 
Bankers  &  Brokers 

Coal    &    Iron    National    Bank 
Batteries.   Dry 

National  Carbon  Co. 
Batteries,  Storage 

Electric   Storaee   Rattery   Co. 

National  Carbon  Co, 
Bearings  and  Bearing  Metals 

Ajax  Metal  Co. 

Bemis  Car  Truck  Co. 

Brady  Brass  Co. 

Columbia  M.  W.  &  M.  I.  Co. 

Eureka  Co. 

General  Electric  Co. 

More-Jones  Brass  &  Metal  Co. 

St.  Louis  Car  Co. 

Taylor  Electric  Truck  Co. 

Westinghouse  Elec.   &  M.  Co. 
Bearings,  Center  and  Roller  Side 

Stuekl  Co..  A. 
Bells  and  Gongs 

Brill  Co..  The  J.  G. 

Columbia  M.  W.  &  M.  T.  Co. 

Electric  Service  Supplies  Co. 

St.  Louis  Car  Co. 
Benders,  Rail 

Klles-Bement-Pond   Co. 

Watflon-Stillman   Co. 

Zelnlcker.  Walter  A..   Supply  Co. 
Inc. 
Boilers 

Babcock   &  Wilcox  Co. 
Boiler  Tnbeti 

National  Tube  Co. 
Bond  Testers 

American  Steel  &  Wire  Co. 

Hail  Welding  &  Bonding  Co. 
Bonding  Apparatiis 

American  Steel  &  Wire  Co. 

Electric     Railway      Improvement 
Co. 

Electric  Service  Supplies  Co. 

Ohio  Braps  Co. 

Kail  Welding  &  Bondinr  Co. 
Bonds,   Rail 

American    Steel    Sc  Wire  Co. 

Copper  Clad  Steel  Co. 

Electric  Railway  Improvement  Co. 

Electric  Service  Supplies  Co. 

General  Electric  Co. 

OWo    Brass    Co. 

Rail  Welding  Se  Bonding  Co. 

Westinghouse  E!ec.  &  M.  Co. 
Book  rnbllshers 

McGraw-Hill  Book  Co..  Inc. 
itortng  Tools.  Oar  Wheel 

NUes-Bement-Pond  Co. 

■rackets  and  Cross  Arms.   (See  also 
Poles.  Tifn,  Poxts.  Etc.) 

American  Bridge  Co. 

Bates  Expanded  Steel  Truss  Co. 

Creaghead  Bng.  Co. 

Electric   Railway   Equipment   Co. 

Electric    Service    Supplies   Co. 

Hubbprd    &  Co. 

'^hio  Brass  Co. 
Brake  Adtnsters 

Natlnnnl   Rallwav   Appliance  Co. 

Westinghouse  Traction  Brake  Co. ' 


Brake  Shoes 

Amer.  Brake  Shoe  &  Pdry.  Co. 

Barbour-Stockwell  Co. 

Bemis  Car  Truck  Co. 

Brill  Co.,  The  J.  G. 

Columbia  M.  W.  &  M.  I.  Co. 

St.   Louis  Car  Co. 

Taylor   Electric   Truck  Co. 

Wheel  Truing  Brake  Shoe  Co. 
Brakes.    Bruke    Systems    and    Brake 
Parts 

Ackley  Brake  &  Supply  Corp. 

AlUs-Chalmers  Mfg.  Co. 

Bemis  Car  Truck  Co. 

Brill  Co.,  The  J.  G. 

Columbia  M.  W.  &  M.  I.  Co. 

General   Electric  Co. 

National   Brake  Co. 

Safely  Car  Devices  Co. 

St.   Louis  Car  Co. 

Taylor   Electric  Truck  Co. 

Westinghouse  Traction  Brake  Co. 
Brick 8.   Fire 

Green    Engineering   Co. 
Bridges  and  Buildings 

American  Bridge  Co. 
Brushes.  Carbon 

General   Electric  Co. 

.T*»findron.   W,  J. 

Morganite  Brush  Co. 

United  States  Graphite  Co. 

Westinghouse  Elec.  &  M.  Co. 
Brashes.   Graphite 

United    States   Graphite   Co. 
Brushefi,  Motor  and  Generator 

National  Carbon  Co. 
Brush    Holders 

Anderson  Mfg.  Co..   A.  A  J.  M. 

Columbia  M.  W.   &  M.  I.  Co. 

Eureka  Co. 
Buckets 

Blaw-Knox  Co. 
Bunkers,  C-oal 

American  Bridge  Co. 
Bushings,   Case  Hardened   & 
Manganese 

Bemis   Car  Truck   Co. 
Bnshlngs,  Graphite  &  Wooden 

Bound  Brook  Oilless  Bearing  Co. 
Cables.      (See  Wires  and  Cables) 

Calculating   Machines 

Monroe    Calculating    Machine    Co. 
Carbon  Brashes.      (See* Brashes, 

Carbon) 
Carbons.  Photographic  and  Projector 

National  Carbon  Co. 
Car  Panel  Safety  Switches 

Westinghouse  Elec.   &  Mfg.  Co. 
Cars,   Dump 

Differential  Car  Co. 
Cars,    Passenger,    Freight,    Elxpress, 
etc. 

American  Car  Co. 

Brill  Co..  The  J.  G. 

Cambria  Steel  Co. 

Kuhlman  Car  Co..   G.   C. 

McGuire-Cumminps  Mfg.  Co. 

Midvale  Steel  &  Ordnance  Co. 

National   Railwav  Anoliance  Co. 

Osgood  Bradley  Car  Co. 

Thomas.    Perley    A. 

Wason  Mfg.  Co. 
Cars.   Second   Hand 

Electric  Equipment  Co. 
Car.  Self-Propelled 

Electric  Storage  Battery  Co. 

General  Electric  Co. 
Castings.      Brass,      Composition      or 
Copper 

Ajax   Metal    Co. 

Anderson  Mfg.  Co..  A.  &  J.  M. 

Columbia  M.  W.  &  M.  I.  Co. 

Eureka   Co. 

More-Jones  Brass   &  Metal  Co. 
Castings.  Funnel 

Wharton.  Jr.  &  Co..  Inc.,  Wm. 
Castings.  Gray  Iron  and  Steel 

American  Bridge  Co. 

American   Steel  Foundries 

Bemis  Car  Truck  Co. 

Columbia  M.  W.  &  M.  I.  Co. 

Standard  Steel  Works  Co. 

St.    Louis   Car   Co. 

Wharton.  Jr.  &  Co..  Inc..  Wm. 
Castings.   Malleable  and  Brass 

Amer.  Brake  Shoe  A  Fdry.  Co. 

Bemlfl  Car  Truck  Co. 

Columbia  M.  W.   &  M.  I.  Co. 

St.  Louis  Car  Co. 
Catchers   and    Retrtevers.      TroUey 

Earll.  Chas.  I. 

Elortnc   Service   Supplies   Co. 

Ohio  Brass  Co. 

Wood    Co..    Chas.   N. 
Canstic  Soda  Cells 

National   Carbon   Co. 

Celllnir.  Oar 
Fantasote  Co. 


Checking 

Intiuslrial  Protective  Co. 
Circuit  Breakers 

General   Kleciric   Co. 

Westinghouse  Elec.   &  Mfg.  Co. 
Clamps    and    Connectors    for    Wires 
and  Cables 

Anderson  Mfg.  Co.,  A.  &  J.  M. 

Bossert  &  Co. 

Electric   Railway    Equipment    Co. 

Electric  Service  Supplies  Co. 

Eureka  Co. 

General  Electric  Co. 

Hubbard   &   Co. 

Klein   &   Sons,    Matthias 

Ohio   Brass   Co. 

Westinghouse  Elec.  A  Mfg.  Co. 
Cleaners   and    Scrapers   Track — (See 
also  Snow-Plows.  Sweepers  and 
Brooms) 

Brill  Co..   The  J.  Q. 

Ohio   Brass   Co. 
Clusters  and   Sockets 

(Seneral  Electric  Co. 
Coal   and   Ash    Handling — (Sec  Con- 
veying and  Hoisting  Machinery) 
Coil  Banding  and  Winding  Machines 

Columbia  M.   W.    &   M.   L   Co. 

Diamond  Mfg.  Co. 

Electric   Service    Supplies  Co. 
Coils.    Armature    and    Field 

Cleveland    Armature   Works 

Columbia  M.  W.  &  M.  I.  Co. 

Diamond  Mfg.  Co. 

General   Electric   Co. 

Westinghouse  Elec.   &  M.  Co. 
Coils.   Choke  and   Kicking 

Electric    Service    Supplies   Co. 

General    Electric  Co. 

Westinghouse   Elec.   &  M.  Co. 
Coln-Connting    Machliles 

Electric  Service  Supplies  Co. 

International   Register  Co..   The 

Johnson   Fare   Box   Co. 
Commutator  Slotters 

Electric  Service  Supplies  Co. 

General    Electric  Co. 

Westinghouse  Elec.  ,&  Mfg.  Co. 
Commntator   Tralng    Devices 

General  Electric  Co. 
Commutators  or  Parts 

Cameron    Electrical    Mfg.   Co. 

CJleveland  Armattire  Works 

Columbia  M.  W.  A  M.  I.  Co. 

Eureka  Co. 

(General  Electric  Co. 

Westinghouse  Elec.   &  Mfg.  Co. 
Compresflon.   Air 

Allis-Chalmers  Mfg.  Co. 

General    Electric  Co. 

Ingersoll-Rand  Co. 

Westinghouse  Trac.   B.   Co 

Compressors.    Gas 

Ingersoll-Rand  Co. 
Concrete  Mixers    • 

Blaw-Knox  Co. 
Condensers 

Allis-Chalmers  Mfg.   Co. 

General   Electric  Co. 

Westinghouse  Elec.  &  Mfg.  Co. 
Conduit  Fittings 

Chicago  Fuse  Mfg.  Co. 
Conduits.  Underground 

Standard   Underground   Cable  Co. 
Cnndnlets.  or  Condoit  Fittings 

Crouse-Hinds    Co. 
Connectors,  Solderless 

Frankel  Connector  Co. 

Westinghouse  Elec.  A  Mfg.  Co. 
Controller  Fingers 

Eureka   Co. 

Russell  Mfg.  Co. 
Controllers  or  Parts 

Columbia  M.  W.  A  M.  I.  Co. 

Eureka   Co. 

Greneral  Electric  Co. 

Russell  Mfg.  Co. 

Westinghouse  Elec.  &  Mfg.  Co. 
Controller    Regulators 

Electric  Service  Supplies  CJo. 
Controlling  Systems 

(General    Electric    Co. 

Westinghouse  Elec.  A  Mfg.  Co. 
Converters,  Rotary 

Allis-Chalmers  Mfg.  Co. 

General    Electric  Co. 

Westinghouse  Elec.  A  Mfg.  Co. 
Conveyors,  Belt 

Portable  Machinery  Co,  _ 
Ct^veyors.  Coal  Si  Ash 

Green   Ene.   Co. 

Portable  Machinery  Co. 
Conveyors,    Portable 

Portable  'Machinery   Co. 
Oonvftyinir    and    Hoisting    Machinery 

American  Bridge  Co. 

Columbia  M.  W.  &  M.  I.  Co. 

Green   Engrg.  Co. 


Copper  Wire 

Anaconda  Copper  Mining  Co. 
Copper  Clad  Steel  Co. 

Cord.   Bell,   Trolley,   Register,  etc. 

Brill  Co..  The  J.  G. 

Electric    Service    Supplies   Co. 

International    Register    Co..    The 

Roeblings  Sons  Co..  John  A. 

Samson   Cordage   Works 
Cord  Connectors  and  Couplers 

Electric   Service  Supplies  Co. 

Samson    Cordage   Works 

Wood  Co..   Cnias.  N. 

Couplers,  Car 

Brill  Co..  The  J.  G. 

Ohio   Brass   Co, 

Van  Dom  Coupler  Co. 

Westinghouse  Trac.   B.   Co. 
Cranes 

Allis-Chalmers  Mfg.  Co. 

Niles-Bement-Pond  Co. 

Thcw    Automatic    Shovel    Co. 

Toledo   Bridge   &  Crane  Co..   The 
Creosoting.      (See  Wood  Pre- 
servatives) 
Cross  Arms.      (See  Brackets) 
Crossing    Foundations 

International  Steel  Tie  Co. 
Crossings.  Frogs  and  Switches 

Wharton.   Jr.    &  Co.,   Inc.,   Wm. 
Crossing   Signals.       (See   Signals. 

Crossing) 
Crossings.   Track.       (See    Track. 

Special    Work) 
Crushers,  R^ick 

Allis-Chalmers  Mfg.   Co. 
Curtains  and  Curtain  Fixtures 

Brill  Co..  The  J.  G. 

Electric  Service  Supplies  Co. 

Pantasote  Co. 
Cutouts 

C:hicago  Fuse  Mfg.  Co. 
Dealers*   Machinery 

Archer   A   Baldwin 

Cleveland   Armature  Wks. 

Electric  Equipment  Co. 

Foster  Co..  L.  B. 

Griswold  Machine  Co..  Geo.  M. 

Hyman  Michaels  Co. 

Zelnicker    Supply    Co.,    Inc. 
Walter  A. 
Derailing  Devices.      (See  also  Track 
Work) 

Cleveland  Prog  A  (Crossing  Co. 
Destt nation   Signs 

Columbia  M.  W.  A  M.  I.  Co. 

Creaghead   Eng.   Co. 

Electric  Service  Supplies  Co. 
Detective  Service 

Wish  Service.  P.  Edward 
Dogs.   Lathe 

Williams  &  Co..  J.  H. 
Door  Operating  Devices 

Consolidated   Car   Heating   Co. 

National  Pneumatic  Co..  Inc. 

Safety  Car  Devices  Cto. 
Doors  and   Door  Fixtures 

Brill  Co.,  The  J.  G. 

General    Electric   Co. 
Doors.  Folding   Vestibule 

National  Pneumatic  Co..  Inc. 
Draft  Rigging.  (See  Couplers) 
Drills,  Rock 

Ingersoll-Rand   Co. 
Drills.  Track 

American  Steel  &  Wire  Co. 

Electric   Service   Supplies  Co. 

Niles-Bement-Pond  <3o. 

Ohio  Brass  Co. 

Drinking  Cups,   Sanitary  Paner 

Individual  Drinking  Cup  Co..  Inc. 

DrT*»rs,  Sand 

Electric  Service  Suppllew  Co. 

Zelnlcker  Supply  (Jo..  Walter  A.. 
Inc. 
Electrical  Wires  and  Cables 

Roebling's  Sons  Co..  J.  A 

Electrodes 

National  Carbon  Co. 
Engineers,     Consulting,     Contracting 
and  On^rating 

Allison   &  Co..    J.   E. 

Arch  bold -Br  adv  Co. 

Arnold   Co..   The 

Clark    Management    Corp..    E.    W 

Drum  A  Co..   A.  L. 

En  gel    A  Hevener 

Feuptel.   Robert  M. 

T'nrd    Bacon   A   Davis 

Hemphill  A  Wells 

TTolit.    Er^lehardt   W. 

Jackson.  Walter 

.Tacobs   A  Co..    J,  L 

Parsons.     Klapp.     Brinkerhoff     A 

Douglas 
Renublic   Engineers.    Inc. 
Richey.   Albert  S. 


September  4,  1920 


Electbic    Railway    Journal 


81 


uinnHiiniiiiiiiniiinrihiiiiinuiiiMiniiiiuiiriiiiiiiiriiiiiiiiiiiiiiiiriiiriiitMiiiiiiiiiuiiiiiiiiiiiiiiiiiiiiiiiitiiiriitiMiiiiiiiiiiiniilllllillll'-     UMiiiiiiMiiiiliiiiiiDiiitMiiiiiiiiiiiniiiiiiirdirtiiini 


iiltlllilltlllltllllllllllilllllllllliiililllllllllliiiilllirMiiiiiiniim 


or  Precision 
in  Test  Woi 


Le  Carbone 

Carbon  Brushes  are 
uniform.  They  talk 
for  themselves. 

W.  J.  Jeandron 

227  Fulton   Street 
New  York  City 


I  Pittsburgh  Office: 

I     636    Waba«h    Building 


Canadian  Distributors: 

Lyman   Tube   &   Supply   Co., 

Montreal   and    Toronto 


Ltd. 


®m 


Portable  Single-Phase  Wattmeters 

These  instruments  are  striking  examples  of  successful 
instrument  construction,  Tliey  emtwdy  many  mechanical 
and  electrlMl  reflnements  wliich  have  resulted  In  the 
production  of  the  peerless  wattmeter.  Being  shielded, 
they  may  be  used  in  the  proximity  of  stray  fields. 
Having  an  accuracy  of  ^  of  1  per  cent  of  full  scale 
value  under  normal  working  conditions,  they  are  ex- 
cellent working  standards  as  well  as  test  Instruments. 
They  have  double  current  and  potential  ranges  that 
may  be  quickly  changed.  The  iMiwer  consumption  i? 
very    small. 

Their  phase  angles  being  exceedingly  small,  these  In- 
struments may  be  used  on 
low  power  factors  without 
appreciable  error  in  the 
readings. 

The  Current  coils  have  100 
per  cent  overload  capacity. 
The  overload  capacity  of  the 
Potential  circuit  is  ample  and 
varies  with  the  range. 
Special  Instruments  are  avail- 
able for  use  on  very  low  fac- 
tors. 

Write    for    Bulletin    200B. 

Weston  Electrical 

Instrument  Co. 

21    Weston   Ave. 
Newark.    N.    J. 

Branchea  in  All 
Princwal  Oiti€» 


Model  810 
Portable    Slnele- 

J'1,.n^„       W-ft'DPff. 


'liimiiiHiiiuiiiiiiiniiiniiiiiiiiiiiiiiiiiiiiiiiiiiHiiniiiiiiiuiiniiiiiiiiiiiiiiniinriiniiiiMiiiiiriiiiiiiiiiiiiiiiriiuiiiiiiiiiiiiiniiiiiiiitiiiiiiri 
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I  U  S  G  I 

CARBON— GRAPH  ITE— MET  AL 

j  BRUSHES  I 

I  For  Car  and  Power  House  Units  | 

I  MEXICAN   GRAPHITE   CURVE   GREASE  | 

i  For  Gears  of  Electric  Cars  = 

I  MEXICAN  GRAPHITE  JOURNAL  AND  GEAR  GREASE  = 

I  MEXICAN  GRAPHITED  WOOD  GREASE  | 

I  Literature   and    detailed    information    sent    upon    request  = 

The  United  States  Graphite  Co. 

SAGINAW,  MICH.,  U.  S.  A.       ^  | 

Branch  OfiBces: 
New     York,     Chicagro,     Philadelphia.     St.     ,^., 
Louis,     Pittsburgh,     Denver.     Birmingham.      /m 
San  Francisco  ^ 

I  Largest  Miners  of  Graphite  on  This  Continent  =     1 

'iinMHiiinMiittiiiiiriiitiiiiMiiiiMiiriiiiuiiiiHiiMiMiiiHnriiiiiiiiiMiiiiniriiiiiniiiiitMiMnriiitMiiriiuMitMiiMiiMiiriitiMiMiiiMiMiiiMr      = 

^iniiiiniiniiiiiirimMiniimiiiuiiiiMiniiiiiiiiinMniiiiniiiMintiiiniiiiiiiiiiiniiiiMnniiiiiinriuriiiiMiiiiiiiiiiHiiiiitiiitiiiuiiiniiiiw     | 

I        AGENTS  and  SALESMEN  I  | 

I      Live  salesmen  in  all  electrical  commodities  can  be  I    | 

I      located  through  the  |    | 

I    ^^SEARCHLIGHT  SECTION"  I  I 

I      If  you   desire   an   agency  or  sales  connection,   use  |    | 

I      these  columns.  I    I 


:<li)lliiiltilliiiililiniiiiiiiiiii)iiiiiiitnillillliilliiiiMiiiiiiiiililliililliiiiliiiiiiNiilililliiliiiMiirimiiiiiiiiiiiiiniii)iiiiiiiiiiiiiiiiiiu".**"* 
uiiHi!itiiiiriiiiiiiiiiiiiiiiiriiiitiiitiiiiiiiMiiiiiiiriiii)iiini.i>irtiiitfiiiitiii(iiiitiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiniiitiiinitiiiiiiiiriiiHiiiiriii)^ 


8  cents  a  word. 


Minimum  $2.00  an  insertion.       | 

I  0129       I 

aiumiiiiiiiiraiiiiiiiimiimiiiiiiiiiiiiiiiiiiiiiiiiiiriiiiiiiiiiiiiiiiiiiiiiiiiiiiiiimiimiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiin     ^iiiiriiiifiiiMiiiiiiiiiiiiiiiiiii niiiiiiiiiiiiiiiiiiiiiiiiimiiiJiiiiiiiiiiiiiiiiiiiuiiiiiiiuimiiiiiiiiiiiiiinmiiiiiiiiiiiiiiuiiiiiiiiiiiiiiiiiiiS 


TROLLEY  Catchers  and  Trolley  Re- 
trievers made  by  C.  I.  Earll,  York, 
Pa.,  are  well  designed,  well  built,  simple 
and  effective.  They  are  easy  to  operate 
and  maintain. 

Send  for  sample  and  try  them  out 

C.  I.  EARLL,  York,  Pa. 
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Robiimun  &  Co.,  Dwirht  P. 
Sauaerttun   &  Porier 
Sargent  St  Lundy 
ScuHeid    iSo^luetsrlng    Co. 
Stone   &   Webstar 
Enelnes,  Uas,  Uil  and  Steam 
AliiS'Chalmtrs  Htg.  Co. 
lnKer8Uil-Kai.(l   Cu. 
Weslingbouse  Elec.  &  }&te.  Co. 
Expansion  Joints,  Tracic 

Wliarton,  Jr.  &  Co.,  Inc..  Wm. 
Fabricated  Steel 

Illaw-Knox  Co. 
Fare  Boxes 

BriU  Co.,  The  J.  G. 
CleTeland  Fare  Box  Co. 
Jotinsun  Fare  Box  Co. 
Naiioual  Kaitw&y  Appliance  Co. 
Ohmer  Fare  Kesrlster  Co. 
Fences,    Woven    Wire   and   Fence 
Posts 
American  Steel  St  Wire  Co. 
Fenders  and  Wlieel  Guards 
Brill  Co.,  The  J.  G. 
Cleveland  Fare  Box  Co. 
CoQsoltdaied    Car    Fender    Co. 
Electric  Service   Supplies  Co. 
Star    Brass    Works. 
Fibre  and  Fibre  Tnblns 
Coiitiiieiilal  Fibre  Co. 
WestinKhouse  Elec.  St  Mfr.  0«. 
Field   Coils.      (See   ColU) 
PUtcrs.    Water 

Scaife  St  Sons  Co..   Wm.   B. 
iTIre  Extliiffuishine  Apparatns 

Castle  Inc..  James  M. 
Flashli|;hts 

National  Carbon  Co. 
Floodllchts 

Crouse-Hinds   Co. 
Blectrtc  Serrice  Supplies  Co. 
VIoorlBE  Composition 

American  Mason  Safety  Tread  Co. 
Flooring,  Qratinc 

Irvini  Iron  Wks, 
ITorKlncs 

Columbia  M.  W.  &  H.  I.  Co. 
Burelia  Co. 

Standard  Steel  Works  Co. 
miUsms  &  Co..  J.  H. 
Procs.   Track.      (See   Track    Work) 
Fnses  and  Fuse  Boxes 
Chicago  Fuse  Mtg.  Co. 
Columbia  M.  W.  3k  M.  I.  Co. 
General   Electric  Co. 
WestinKhouse  Elec.   &  MfB.  Co. 
Williams  &  Co..  J.  H. 
Fnses,  Reflliable 

Columbia  M.   W.   St  M.  I.  Co. 
Economy  Fuse  Mfg.  Co. 
General  Electric  Co. 
Gues,  Oil  and  Water 

Ohio  Brass  Co. 
Oaaksti 

Power  Specialty  <3o. 
Westinghouae  Traction  Brake  C«. 
Gas-Electric   Cars 

(Jeneral  Electric  Co. 
Gas  Producers 

Westingrhouse  Elec.   St  Mfr.  Co. 
Gates,  Car 

Brill  Co..  The  J.  Q. 
Gear  Blanks 

Standard  Steel  Works  C!o. 
Gear  Oases 

Columbia  M    W.  *  M.  I.  O*. 
Electric  Sp^-vice  Supollea  Co. 
Westinyh^use  Elec.   &  Mfr.  Co. 
Gert^^   an*'    PIntonH 

Ackley  Brake  St  Supply  Corp. 
Bem.^  Car  lYuck  Co. 
Co'nmbia  M.  W.   &  M.  I.  Co. 
P" -trie  Service  Supplies  Co. 
•eneral   Electric  Co. 
Nati'^nal  Railway  Appliance  Co. 
Nuttall  Co..  R.  D. 
OenrraMnc  Sets,  Oas-KIeeMe 
General  Electric  Co. 


WHAT  AND  WHERE  TO  BUY 


Enrlish   Electric  Co..   Ltd. 

General   Electric  Co. 

Weetlnrhouse  Elec.  St  Mfr.  Co. 
Conn.      (See  Bells  and  Gonrs) 
Graphite 

Morgranite  Brush  Co. 
Grates,  Chain 

Green  Bnr.  Co. 
Graases.      (See  Lnbrleants) 
Grindrrs  and   Grinding  Snnnlles 

Indianapolis  Switch   St  Pror  Oo. 

Metal    St  Thermit  Corp. 

Railway  Track-work  Co. 
Grlndine  Rlnrks  and  Wheels 

Railway  Track-work  Co, 
Guards,   Trnlley 

Electric  Service  Supplies  Co. 

Ohio    Brass   Co. 

Gay  Anchors 

Crouse-Hinds   Co. 
Harps.   Trolley 

Anderson   M.   Co..    A.    &  J.   M. 
Bayonet   Trolley   Harp   Co 
Electric  Service  Supplies  Co. 
Henslev  Tmlley  *  Mfr.  CSo. 
More-Jones  B    A  M.  Oo. 
Vultall  Co..  R    n. 
Star  Brass   Works 


UeudJiKhts 

i:-i^A.ui^;  Sei-vlce  Supplies  Co. 
viL-iiei-al   iillectnc   Ck>. 
uuiu  Brass  Oo. 
SI.   L.OU1S  Car  Co. 
Headlining 

Pantasote  Co. 
Heaters,   Car     (Electric) 

Consolidated  Car  Heatinc  Co. 
(xold  Car  Heating  Si  laghiinic  Co 
National    Railway    Applia.nce    Co 
Smith  Heater  Co..  Feter 
Heaters,  Car,  Hot  Air  and  Water 
Cooper   Heater  Co. 
Smith   Heater  Co..  Peter 
Heaters,  Car  (Stave) 

Electric  Service  Supplies  Co. 
Smith  Heater  Co..  Peter 
Hoists  and  L.irts 

Columbia  M.  W.   A  M.  I.  Ck>. 
Ford-Chain  Block  C!o. 
Niles-Bement-Pond  (3o. 
Toledo   Bridge  St  <^ane  Co..   The 
Yale  &  Towne  Mfr.  Co. 
Hose 

Ingersoll-Band  Co. 
Hose,  Bridges 
Ohio   Brass  Co. 

Hydraulic  Machinery 
Niles-Bement-Pond  CJo. 
Watson-Slillman  Co. 
Inspection 

Electrical  Testing  Lab's 
Instrnments,       Measuring,       Tssting 
and   Recording 
Economy  Electric  Devices  Co. 
(Jeneral    Electric  Co. 
Westinghouse  Elec.    St  Mfg.  Co. 
Weston  Elec'l   Instmiment  Co. 
Insulating  Cloth,  Paper  and  Taps 
Anchor    Webbing   Co. 
(General    Electric    Co. 
Hope  Webbing  Co. 
I       Okonite  Co..  The 

Standard   nnderground  Cable  Co. 
U.  S.  Rubber  Co. 
Westinghouse  Elec.   St  Mfg.  Co. 
Insulating  jtfachlnery 

American     Insulating     Machinerr 
Co. 
Insulation.      (See  also  Paints) 
Anderson  M.  Co..  A.  St  J.  If. 
Drew  Electric   4  Mfg.  Co. 
Electric    Ry.    Equipment    Co. 
Electric   Service    Supplies   CJo. 
General   Electric  (3o. 
Mitchell-Rand  Mfg.  Co. 
Okonite  Co..  The 
U.  S.  Rubber  Co. 
Westinghouse  Elec.   &  Mfg.  Co. 
Insulators.      (See  also  Line 
Material) 
Anderson    M.   Co..   A.   St  J.  M. 
Creaghead    Engineering    (3o. 
Drew  Electric   &  Mfg.  Co. 
Electric    Railway    Equipment   Co. 
Electric   Service   Supplies  Co. 
General  Electric  Co. 
Macallen  Co..  The 
Ohio   Brass  Co. 

Westinghouse  Elec.  St  Mfg.  Co. 
Insulator  Pins 

Electric  Service  Supplies  Co. 
Hubbard  St  Co. 
Inventions    Developed    A   Perfected 

Peters  &  Co.,  G.  D. 
Jacks.        (See    also    Cranes,    Hoists 
and  Lifts) 
Brill  Co..  The  J.  G. 
Buckeye  Jack  Mfr.  Co. 
Columbia  M.  W.  A  M    I.  Co. 
National  Ry.   Appliance  Co. 
Templeton.    Kenly   Co..   Ltd. 
Watson-Stillman  Co. 
Joints.   Rail 

Zelnicker   Supply   Company.   Inc.. 
Walter  A. 
Jonrnal    Boxes 

Bemis  Car  Truck  Co. 
Brill    Co..   J.   G. 
Junction    Boxes 

Standard   Underground   Cable  Co. 
Laboratories 

Electric  Testing  Lab*8 
Lamp  Guards  and  Fixtures 

Anderson   M.  Co..    A.   A  J    M. 
Electric  Service  Supplies  Co. 
General   Electric  Co. 
Westinghouse  Elec.   St  Mfg.  Co. 
Lamps.  Are  and  Incandescent.     (See 
nian    HendllFhts) 
Anderson  M.  Co..    A.  St  J.   M. 
General    Electric  Co. 
Westinghouse  Elec.  A  Mfg.  Co. 
Lamps.  Signal  and  Marker 

Ohio  Brass  Co. 
Lathe  Attachments 

Williams   *  Co..  J.   H. 
Lathes.  Cnr  Wheel 

Niles-Beniept  Pnnrt    Co. 
LIrhtPlnr   Pr«>terflan 

>r,rt»r.nn    M     Co      A      *  J    M 

Electric  Service  Supplies  Co.  ' 


I 

General   Electric  Co. 
Otuo   Brass  Co. 

Wesimghouse  Elec.  &  Mlg.  Co. 
l.iue  Material.       (!5ee  also  Urackets. 
Insulators,    Wires,    etc.) 
Anderson  M.  Ck>..  A.  &  J.  M. 
Archbold  Brady  Co 
Columbia  M.   W.  &  M.  I.  Co. 
Creaghead    Eng.    Co. 
Orew   Electric  St  Mfg.  Co. 
Electric  Railway  Equipment  Co. 
Electric  Service  Supphes  Co. 
I        English  Electric  Co..  Ltd. 
Eureka  Co. 
(Jeneral   Electric  Co. 
Hubbard  &  Co. 
Macallen   Co..   The 
More-Jones  B.   St  M.  Co. 
Ohio   Brass  Ck>. 

Westinghouse   Elec.   St  Mfg.  Co. 
Loaders,   Wagon,   Truck  or  Car 

Portable   Macliinery  Co. 
Locking  Spring  Boxes 

Wharton.  Jr.  St  Co..  Inc..  Wm. 
Locomotives,   Elec^ic 
Brill  Co.,  The  J.  G 
(Jeneral    Electric    Co. 
McGuire-Cummlngs  Mfg.   Co. 
Westinghouse  Elec.  *  Mfg.  Co. 
Lubricating   Engineers 
Galena-Signal   Oil  Co. 
Texas  Co..   The 
Universal   Lubricating  Co. 
Lubricants,  Oil  and  Grease 
Borne.   Scrymser  Co. 
Galena-Signal  Oil  Co. 
Texas  Co.,  The 
Universal    Lubricating    Co. 
Lumber.      (See  Poles,  Ties,  etc.) 
machine  Tools 

Columbia  M.  W.  St  M.  I.  Co. 
Niles-Bement-Pond  Co. 
Watson-Stillman  (^. 
.Manganese      »>teel.      Special     Track 
Work 
Wharton,  Jr.  A  Co..  Inc.,  Wm. 
.Meters,  Car,  Watt-Hour 

Economy  Electric  Devices  (3o. 
Meters.       (See    Instruments) 

Electric   Service    SuppUes  Co. 
Mica 

Macallen  Co..  The 
Mirrors  for  Motormen 

Drew  Elec.   A  Mfg.    Co. 
.Motormen's    Seats 

Electric  Service  Supplies  Co. 
Wood  Co..   CHias.  N. 
Motors,  Electric 

English  Electric  Co..  Ltd. 
(Jeneral  Electric  Co. 
Westinghouse  l£iec.  A  Mfg.  Co. 
Motor  and  Generator  Sets 

General   Electric  Co. 
Nuts   and    Bolts 

Barbour-Stockwell    Co. 
Bemis  Car  Truck  Co. 
Columbia  M.  W.   A  M.  I.  (k). 
Hubbard  A  Co. 
Ohmmeters 

Weston  Elec'l  Instrument  Co. 
nils.       (See   LnbricanU) 
Oxy-Acetylene.       (See    Cutting    Ap 

paratns,   Oxy-AeetTlene) 
Packing 

Power  Specialty  Co. 
U.  S.  Rubber  Co. 
Weetine-housfl  Traction  Brake  Co 
Paints    and    Varnishes    (Insulating) 

Mitchell-Rand  Mfg.  Co. 
Paints  and  Tarnishes   (PreserratiTe) 

Ackley  Brake  A  Supply  (^rp. 
Paints  and  Tarnishes  for  Woodwork 

National    Ry.   Appliance   (^. 
Paving  Material 

American  Brake  Shoe  A  Pdry.  Co. 
Pickups,  Trolley  Wire 

Electric   Service   Supplies  Co, 
Ohio    Brass   Co. 
Pinion  Pulleys 

Columbia  M.  W.  A  M.  I.  CJo. 
Electric   Service   Supplies  Co. 
General   Electric  Co. 
Wood  Co..  CbM.  N. 
Pinions.      (See  Gears) 
Pins,  Case  Hardened,  Wood  and  IroD 
Bemis  Car  Truck  Co. 
Electric   Service   Supplies  Co. 
Ohio    Brass    Co 

Westinghouse  Traction  Brake  Oo 
Pine 

National    Tube  Co. 
Pipe    Fittings 

Power    SrieHnity   (3o. 
Standard    Steel    Works   Co. 
Watsnn-Stillman    Co. 
Wpstinrhonse  Traction  Brake  Co 
Planers.       (See    Machine,  Tools) 
Pliers.  Tnsnlated 

KiectHc  Service  Supplies  Co. 
Pnenmatle  Tools 
TngersoU-Rand  Co. 


Pole    Reinforcing 

Hubbard   A   Co. 
Poles,  Metal  Street 

Bales    Expanded    Steel   Truss  Oo. 
Electric    iiailway    Equipment   Co. 
Hubbard  A  Co. 
Pole  Sleeves 

Drew  Elec.   A  Mfg.  Co. 
Poles,    Ties,   Poste,   Piling   and 
Lumber 
Page  A  Hill  Co. 
Southern  (Cypress  Mfrs.  Asan. 
Poles   and   Ties,    Treated 

Page  A  Hill  Co. 
Poles,    Trolley 

Anderson  Mfg.  Co..   A.  A  J.  M. 
Bayonet   Trolley    Harp   Co. 
Columbia   M.   W.   A   M.  I.   Co. 
Electric  Service  SuppUes  Co. 
National   Tube  Co. 
Nuttall   Co..    B.   D. 
Poles,   Tubular  Steel 

Electric    Railway    Equipment    Co. 
National  Tube  Ck>. 
Potheads 

Okonite  Co..   The 
Power   Saving   Devices 

Arthur  Power-Saving  Recorder  Co. 
Economy  Electric  Devices  Co. 
National    Railway   Appliance    Co. 
Pressure  Regulators 
General    Electric  Co. 
Ohio  Brass  CJo. 

Westinghouse   Elec.   A   Mfg.  Co. 
Pumps 

Aiiis-Chalmers  Mfg.  (}o. 
Schutte  A   Koerting  Co. 
Watson-Stillman   Co. 
l*anches.  Ticket 

Bonney-Vehslage  Tool  CJo. 
International    Register    <3o..    The 
Wood  Co..   Chas.  N. 
Punching   Machinery 

Watson-Stillman  Co. 
Purifiers,   Feed  Water 

Scaife  A  Sons  Co..  Wm.  B 
Ralls 

Cambria  Steel  Co. 
Foster  A  Co..  L.  B. 
Lackawanna  Steel  Co. 
Midvale  Steel  A  Ordnance  Co. 
Rail  Grinders.     (See  Grinders) 
Rail  Johit  Plates 

Lackawanna  Steel  Co. 
Railway    Safety    Switches 

Westinghouse  Elec.  A  Mfg.  Co. 
Rail    Welding.       (See    Welding   Proc- 
esses 
Rails,  Relaying 

Foster   A   Co..   L.    B. 
Zelnicker.  Walter  A..   Supply  (Jo.. 
Inc. 
Rattan 

Brill  Co..  The  J.  G. 
Electric   Service   Supplies  Co. 
McGuir«-Cumming9    Mfg.    (3o 
Recorders,  Power  Saving 

Arthur  Power-Saving  Recorder  Co. 
Reacisters  and  Fittings 
Brill  Co..  The  J.  G. 
Electric   Service   SuppUes  Co. 
International    Register   Co..   Tlie 
Ohmer  Fare   Register  Co. 
Rooke   Automatic   Register  Co. 
Reinforcement,    Concrete 

American  Steel  A  Wire  (^. 
Repair  Shop  Appliances.      (See  also 
Coil  Banding  and  Winding  Ma- 
chines) 
Columbia  M.  W.  A  M.  I.  Co. 
Electric   Sei"vlce  Supplies   Co. 
Repair  Work.      (See  also  Colls) 
Cleveland   Armature  Works 
Columbia  M.  W.  A  M.  L  Co. 
General   Electric  Co. 
Westinghouse  Elec.  A  Mfg.  Co. 
Replacers,  Car 

Columbia  M.  W.  A  M.  I.  Co. 
Electric   Service   Supplies  CJo. 
Resistance,  Grid 

Columbia  M.  W.  A  M.  I.  Co. 
Resistance,  Wire  and  Tube 
(Jeneral  Electric  Co. 
Westinghouse  Elec.  A  Mfg.  Co. 
Retrievers.    Trolley.      See    Catchers 

and  Retrievers,  Trolley) 
Rheostats 

(?eneral   Electric  Co. 
Westinghouse   Elec.   A   Mfg.  (Jo. 

Rubber  Specialties  of  All  Kinds 

U.  S.  Rubber  Co. 

Sanders,  Track 

Brill  Co..  The  J.  G. 
Cleveland  Armature  Wks. 
Columbia  M.   W.   A  M    I.  Co. 
Electric  Service  Supplies  Co. 
Ohio  Brass  Co. 
St.  l/ouis  Car  (Jo. 

Sash  Fixtures.  Car 
Brill  Co..  The  J.  G. 

Scrapers,  Track.      (See  (Jleaners  and 
Scrapers,    Track) 

Seats.   Car. .     (See  also  Rattan) 
Brill  Co.    The  J    G. 
Hale  A  Kilbnm  Corp. 
Peters   A  Oo  .    G.   D. 
St.  Louis  Car  (Jo. 
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Brake  Shoes 

B  S 

I  = 

I    A.E.R.A.  Standards   | 

I   Diamond  "S"  Steel  Back  is  the  Best  Type  | 


Standard 
Patterns 

for 


SAFETY 
CAR 


1    D-67  for  Narrow  Treads 
I    D-87  for  Wide  Treads 


I  American  Brake  Shoe  and  Foundry  Go.  | 

I  30  Church  Street,  New  Yorlo  | 

I  332  So.  Michigan  Ave.,  Chicago                Chattanooga,  Tenn.  § 

niiiiiiitiiiiHiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiMiiiiiiniiiiMiniiitintiiiiiiiiiiiiriiiriiiriiiiiiiiiiiiriiirMiMiiiiiiiiiiiiMiiiiiiriiitiiiiiiiiiiiiiiiiiiiiiiR 
«tHiiiiiiiiiiiimiimii()iinHiiii:iiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiMiiiiiiiiiiiiMitiiiiiiiiiiiiiiiiiriiiiiiiiiiuiiiiiii;iiiriiiiiiimmiiimiiMiiitliiir: 

I  AJAX-BULL  BABBITT  | 

I  The  purest'virgin  metals  in  correct  formula  alloyed   by  the  i 

I  highly  perfected  Ajax  process  enable  us  to  guarantee   that  for  | 

I  general  purposes  Ajax  Bull  Babbitt  will  wear  longer  and  run  I 

I  cooler  than  Genuine,  other  tin  base  or  lead   base  babbitts.  = 

I  THE  AJAX  METAL  COMPANY  I 

I  Established  18S0                           •  I 

I  Main  Office  &  Works:  Philadelphia,  Pa.  | 

I  Southern  Plant:  Birmingham,  Ala.  i 


niHtiiiiiiiiiiiiiiniiiiiiiiiiiiniiiiuiiuiiiuiMtiiiiuiiiriiiiiiiitiiiiiiiiiiiiHiiiiiiiiiiiniinrMiriiiniiniiniiiiMiiiiiiiriiiniiiMiiuiiiDuiiiiiiB 
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i   McGuire-Cummings  Mfg. 
Company 

I       General   Offices — 111    West   Monroe   St.,   CHICAGO        | 

I     City  and  Interurban  Cars  and  Trucks,      | 
I  Sno'w  Sweepers  and  Plows  | 

I     Express,  Combination  and  Work  Cars,      | 
I  Electric  Locomotives  | 

^iiiiiiiiiiiiitiiiiiiiiiiiiiiiiiiiiilllliliiniiiniiiiiiriiiiiiiiiiiiiiriiiillllilliilillllliiriiiitMiriiiiiitirrliiKiiiriiilriiitiiitliiniiiiriilirMllllinrin 


YOUR  ROADBED 

will  be  smoother  and  easier  riding  it 
tamped  with  "Imperial"  Tie  Tampers. 
Also,  it  will  stay  that  way  for- a  long  time 
— an  important  item,  especially  where  the 
ballast  is  overlaid  with  paving. 

"Imperial"  Tie  Tampers  save  labor  on  this  work, 
and  they  save  labor  on  other  jobs,  for  you  can 
use  them  for  tearing  up  any  kind  of  pavement, 
cobble,  asphalt  or  concrete. 

The  air  furnished  by  the  compressor  car  may  and 
should  be  used  for  bonding  rails,  tamping  concrete, 
sandblasting,  painting,  and  all  the  other  useful  ways 
that  air  can  be  applied. 


The  above  «howi  a  2-tool  "Imperial" 
Electric-Air   Tie    Tamping    Outfit 

You  should  have  Bulletin  9132. 
May  we  send  it? 

INGERSOLL-RAND   COMPANY 

11  Broadway,  New  York 
35  Queen  Victoria  St.,  London 

Offices  the  World  Over 


84 


Electric    Railway    Journal 


September  4,  1920 


Second-Hand   Equipment 
Archer   &   Baldwin 
Cleveland   Pare   Box   Co. 
Foster   Co..    L.   B. 
Griswold  Machine  Co..  G.  M. 
Hyman  Michaels  Co. 
Zelnicker  Supply  Co.,    Inc.. 
Walter   A. 

Shades,  Vesttbule 

BriU  Co..  The  J.  G. 
Shovels 

Hubbard  &  Co. 
Shovels,  Power 

BHll  Co..  The  J.  G. 

Thew    Automatic    Shovel   Co. 

Sisnals,  Car  Starting 

Consolidated  Car  Heating  Co. 

Electric   Service    Supplies  Co. 

National    Pneumatic   Co..   Inc. 
Signal   Systems,    Block 

Electric  Service  Supplies  Co. 

Nachod   Sig^nal  Co.,   Inc. 

Union   Switch   &  Signar  Co. 

U.  S.  Electric  Sigmal  Co. 

Wood  Co.,   Chas.   N. 

SlfOtal    Systems,    Hlshway    CroBsinr 
Nachod    Sigmal    Co..    Inc. 
U.  S.  Electric  Signal  Co. 

Slack  Adjusters.      (See  Brake 
Adjusters) 

Sleet  ^Vbeels  and  Cutters 

Anderson  Mfg.  Co..  A.  &  J.  M. 
Bayonet  Trolley  Harp  Co. 
Columbia  M.  W.   &  M.  I.  Co. 
Drew   Electric   &  Mf?.  Co. 
Electric    Railway    Eaiv'pment    Co. 
More- Jones  Brass  &  Metal  Co. 
Nuttall  Co..   R.   D. 
Snow-Flo'ws,    Sweepers    and    Brooms 
Brill   Co..    The  J.   G. 
Columbia  M.  W.  &  M.  I.  Co. 
Consolidated   Car   Pender   Co. 
McGuire-Cummingrs  Mf?.   Co. 

Solderini;  and  Brazing.   (See  Welding 
Processes  and  Apparatus.) 

Solderless  Connectors 
Frankel  Connector  C^. 

Spikes 

American   Steel   &   Wire  Co. 

Splicing   Compounds 

U.   S.  Rubber  Co. 
Westinghouse  Elec.    &  Mfr.   Co. 

Splicing  Sleeves.      (See  Clamps  and 
CoUnectors) 

Springs,  Car  and  Truck 

American  Steel  Foundries 
American   Steel   &  Wire  (3o. 
Benils  Car  Truck  Co. 
Brill   Co..    The  J.  G. 
Standard    Steel   Works  Co. 
Taylor    Electric   Truck    Co. 

Sprinklers^  Track  and  Boad 
Brill   Co..   The  J.  G. 
McGuire-CummingB  Mfg.  Co. 
St.  Louis  Car  Co. 

Steps,  Car 

American  Mason  Safety  Tread  Co. 
Irving  Iron   Works 
Universal  Safety  Tread  Co. 

Steps,  Ladder  and  Stair    (non- 
slipptng) 

Irving  Iron  Wks. 

Steps,  Safety 

Irving  Iron  Wks. 

Stokers,  Mechanical 

Babcocfc    &   Wilcox   Co. 
Green    Engrg.    Co. 
Weatinghouse  Elec.   &  Mfg.   Co. 

Storage    Batteries.       (See  Batteries. 

Storage) 
Strand 

Copper  Clad  Steel  Co. 
-   BoebUng's   Sons  Co..  J.   A. 


WHAT  AND  WHERE  TO  BUY 


straps.    Car,    Sanltarr 

Structural  Steel 

Lackawanna  Steel  Co, 

Subway  Gratlne 
Irving  Iron   Wks. 

Superheaters 

Babcock    &   Wilcox   Co. 
Power  Specialty  Co. 

Sweepers,  Snow.  (See  Snow  Plows, 
Sweepers  and  Brooms) 

Switch  Boxes 

Chicago   Fuse  TitK.   Co. 
Grouse-Hinds    Co. 

Switch  Stands 

Indianapolis  Switch  &  Frog  Co. 
Ramapo  Iron  Works 

Switches,  Track.      (See  Track. 
Special   Work) 

Switches   and    Switchboards 

Anderson  Mlg.  Co.,  A.  &  J.  M. 

Crou.se-Hinds    Co. 
Electric  Service  Supplies  Co. 
General  Electric  Co. 
Westinghouse  Elec.    &  Mfr.  Co. 

Synchroscopes 

Weston    BlecU    Instrument    Co. 

Tampers,    Tie 

Ingersoll-Band   Co. 

Tanks,  Ash  and  Coal  Storace 

Green  Engineering  Co. 

Tanks,  Oil  Storage 

Milwaukee  Tank  Works 

Tapes  and  Cloths.  (See  Insulating 
Cloth,   Paper  and   Tape) 

Telephones  and  Parts 

Electric    Service   Supplies   Co. 

Testing,   Commercial    and    Electrical 

Eleo'l  Testing  Laboratories 

Terminals,   Cable 

Standard  Underground  Cable  Co. 

Testing  Instruments.  (See  Instru- 
ments, Electrical  Measuring. 
Testing,  etc.) 

Thermostats 

Consolidated  Car  Heating  Co. 
Gold  Car  Heating  &  Lighting  Co. 
Railway  Utility  Co. 
Smith  Heater  Co..  Peter 

Thread-Cutting   Tools 
Williams  &  Co..  J.  H. 

Ticket  Choppers  and  Destroyers 

Electric  Service  Supplies  Co. 
Tie  Plates 

Lackawanna  Steel  Co. 
Ties,   Mechanical 

Dayton  Mechanical  Tie  Co. 
Ties  and  Tie  Rods.  Steel 

American   Bridge  Co. 

Barbour-Stockwell    Co. 

International   Steel   Tie  Co. 
Ties,  Wood  Cross.     (See  Poles,  Ties, 

Posts,  etc.) 
Tongue  Switches 

Wharton,  Jr.  &  Co..  Inc..  Wm. 
Tool  Holders 

Williams   &  Co..   J.   E. 
Tools,  Track  and  Miscellaneous 

American   Steel    &   Wire  Co. 

Columbia  M.  W.  &  M.  I.  Co. 

Electric   Service  Supplies  Co. 

Hubbard  &  Co. 

Railway  Track- work  Co. 


Tools,  Thread   (Totting 
Williams  &  Co.,  J.  H. 

Towers  and  Transmission  Structnies 

American  Bridge  Co. 
Archbold-Brady    Co. 
Bates   Expanded    Steel    Truss  Co. 
Westinghouee   Elec.    &  Mfg.  Co. 

Track  Bolts  and  Spikes 

Lackawanna  Steel  Co. 

Track,  Special   Work 
Barbour-Stockwell   Co. 
Cleveland  Prog  &  Oossing  Co. 
Columbia  M.  W.  &  M.  I.  Co. 
Indianapolis  Switch  &  Frog  C3o. 
New  York  Switch  &  Crossing  Co. 
Ramapo  Iron  Works 
St.  Louis  Frog  &  Switch  Co 
Wharton.   Jr.   &   Co.,   Inc..   Wm, 

Transfer  Tables 

American  Bridge  Co. 
Archbold   Brady  Co. 

Transfers.      (See  Tickets) 
Archbold-Brady    (3o. 

Transfer  Issuing  Machines 
Ohmer  Fare  Register  Co. 

Transformers 

Allis-Chalmers    Mfg.    Co. 
General   Electric  Co. 
Weatinghouse  Elec.  &  Mlg.  Co. 

Treads,  Safety,  Stair,  Car  Step 
American  Mason  Safety  Tread  Co. 
Universal   Safety  Tread  Co. 

Trolley  Bases 

Anderson  Mfg.  Co..  A.   &  J.  M. 

Electric   Service   Supplies   Co. 

General  Electric  Co. 

National    Railway    Appliance   Co. 

Nuttall  Co.,   R.   D. 

Ohio  Brass   Co. 

Trolley  Bases.  RetrleTlng 

Ackley  Br.ike  &  Supply  Corp. 
Anderson  Mfg.  Co..   A.  &  J.   M. 
Electric   Service   Supplies  Co. 
General    Electric   Co. 
More-Jones  Brass   &   Metal  Co. 
National    By.    Appliance  (3o. 
Nuttall    Co..    R.    D. 
Ohio  Brass  Co. 
Trolleys  and   Trolley   Systems 
Ford  C!haln  Block  Co. 

Trolley  Shoes 

Holden   Sc  White.  Inc. 

Miller  Trolley  Shoo  Co. 
Trolley  Wheels.      (See  Wheels, 

TroUey) 
Trolley  Wire 

American  Steel  &  Wire  Co. 

Anaconda  Copper  Mining  Co. 

Copper  Clad  Steel  Co. 

Roebling's  Sons  Co..  John  A. 

Trucks,  Automobile 

White  Co..  The 
Trucks,  Car 

American  Steel  Foundries 

Bemis   Car   Truck   Co. 

Brill  Co..  The  J.  G. 

McGuire-Cummings  Mfg.  Co, 

St.    Louis    Car   Co. 

Taylor  Electric  Truck  Co. 
Tubing.  Steel 

National    Tube    Co. 
Turbines,    Steam 

General    Electric   Co. 

Terry    Steam   Turbine  Co. 

Westinghouse  Elec.   &   Mfg.  Co. 
Turnstiles 

Perey  Mfg.  Co..  Inc. 


Valves 

Oliio  Brass  Co. 

Westinghouse  Traction  Brake  Co. 

Varnishes.       (See    Paints,    etc.) 

Vending   Machines,   Drinking   Cup 

I       Individual  Drinking  Cup  Co..  Inc. 

Ventilators,   Car 

I        Brill  Co..  The  J.  Q. 

I       National  Railway  Appliance  (^. 

Railway    Utility    Co. 

St.  Louis  Car  Co. 
Vises,    Pipe 

Williams  &"  Co..  J.  H, 

Voltmeters 

Weston  Electrical  Inst.  Co.- 

Waste  Saturation  System 
Milwaukee  Tank  Works 

Water   Softening   and   Purifying 
Systems 
Scaife  &  Sons  Co..  Wm.  B. 

Wattmeters 

Weston  Elec'l  Instrument  Co. 

Welded   Rail   Joints 

Indianapolis  Switch  &  Frog  Co. 
Rail  Welding  &  Bonding  Co. 

Welded  Steel 

Indianapolis  Switch  &  Frog  (k). 

Welding    Processes    and    Apparatus 
Electric  Railway  ImproT.  Co. 
(leneral  Electric  Co. 
Metal   &  Thermit  Corp. 
National  Ry.  Appliance  Co. 
Rail  Welding  &  Bonding  Co. 
Westinghouse  Elec.   Si   Mfg.   Co. 

Welders,  Portable  Electric 
Electric  Railway  Improv.  Co. 
Indianapolis  Switch  &  Prog  Co. 
Rail  Welding  &  Bonding  Co. 

Wheel    Guards.       (See   Fenders    and 
Wheel  Guards) 

Wheel  Grinders 

Wheel  Truing  Brake   Shoo  Co. 

Wheel  Presses.      (See  Machlns 
Tools) 

Wheels,   Car,  Cast  Iran 

Assn.  Mfgrs.   Chilled  Car  Wheels 

Wheels,   Car,  Steel  and   Steel  Tired 

American  Steel  Foundries 
Standard  Steel  Works  Co. 

Wheels,  Trolley 

Anderson  Mfg.   CJo..  A.   &  J.  M. 
Bayonet  Trolley  Harp  Co. 
Columbia  M.  W.  &  M.  I.  (3s. 
Electric  Railway  Equipment  Co. 
Electric   Service   Supplies  Co. 
Eureka    Co. 
General    Electric   Co. 
More-Jones  B.  &  M.  Co. 
Nuttall  Co..   R.  D. 
Star   Brass   Works 

Whistles,  Air 

(Seneral    Electric   Co. 

Ohio    Brass   Co. 

Westinghouse  Traction  Brake  Co. 

Wire  Bope 

American  Steel  &  Wire  (3o. 
BoebUng's  Sons  (3o..  John  A. 

Wires  and  Cables 

Aluminum  Co.  of  America 

American  Elec'l  Works 

American  Steel  &  Wire  Co. 

Anaconda  Copper  Mining  Co. 

Copper  Clad  Steel  Co. 

(Jeneral    Electric   Co. 

Kerite  Insulated  Wire  &  Cable  Co. 

Okonite  Co..  The 

BoebUng's  Sons  Co..  John  A. 

Standard   Underground    Cable   Co. 

Westinghouse   Elec.    &   Mfg.  Co. 

Wrenches 

Williams  &  Co..  J.  H. 


grrijiiiiiiiHiiiiiiiiiiiifiiiiiiiiiiiiiiiiiuiiiiiiiitiiiiiiiiiiiJiiiJiiiiiiiJiiiiiiiiiiiuiiiiiiimiuimiiriiiiriiriiiiiMiiiiiiiiiiiiiiiiiiiJiiiiiiiiuiiiJtis 

I  PAIUWA:I{  I  fTIUT\(  f>OMFAN\(  | 

1                                                      Sole  Manu/actttrers  = 

I                     "HONEYCOMB"   AND  "ROIND   JET"   VENTILATORS  I 

i  for  Monitor   and   Arch    Root  Cars,    and    all   classes   of   buildings:  = 

§                               also   Ei:,ECTRIC   THURMO.METEB  CONTROL  i 

=                                                 of  Car  Temperatures.  = 

=  141-151    WEST   33D   ST.             Write  for             1338   BROADWAY  i 

=                      Chicago,  III.                        Catalogue              New  York,  N.  Y'.  = 
SuiiDmniiiiiniiiniiiiiiniiiinrimiiiiimiiiiiiiiiiimiiiniiimiimimiimimiiniiiiiiniiiiiiiiiiiiiiiiiiiiiiiniiiiimirniiiiiiiniiiiimiiil 
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Ssa  tha  Crank  of  tho 


GREAGHEAD  DESTINATION  SIGN  I 

By  means  of  it,  conductor  or  motorraan  = 
can  change  sign  without  leaving  platform,  i 
All  that  has  to  be  done  is  to  turn  the  = 
crank.      Better   investigate.  ^      1 

CREAGHEAD  ENGINEERING  CO.,  CINCINNATI,  0.  f 

^iiiiiiitiiiMiiiiiiniiMiiiiiiinriiniiiiiiiniiiiiiiiiiMiMiiiiiniiniiiniiMiiiiiiiiiitiiiniiiMiintMniiMiiiiiiitniiMniMiiiMniiiiirMMiHiiiMS 
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Tie  Wires 


Coppenveld  Tie  Wires  are  far  luperior  to  galranized  n 
solid  copper  ties,  because  they  combine  the  itrensth  tf 
steel  vitb  the  durability  of  oopper.  Write  for  catalogue 
Ko.  22. 

CdPPER  CLAite|SrE£LC()MJ^NY  I 

OFFICE  AND  works;  RANKIN.  PA  »"?»*«■  WESTERN  SALES  REPRESENTATIVES:       = 


A  Cottver  Conductor 

wttlt  t)u 
Strmgth  et  Steel 
.siiiiuiiiiiiiiiimiiiiiiiiiiiniiiiiiitiiiiiiimiMiiimiiiiiiiiiiiniiiiiiiiimiimiiiuiiniitiimiiimiiiiiimiiiiiHiiHiiiitiimmimiiiiiimii^ 


THE       MOST       SUCCESSFUL       MEN       IN       THE 
ELECTRIC     RAILWAY     INDUSTRY     READ     THE 

ELECTRIC  RAILWAY  JOURNAL 

EVERY    WEEK 


KEWYORI(CIIy0(fH!0CllU»CHS»^^^5IE£lSAaSCORPOSATION.CHICAG0.«      =      i 
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Agreements  are  Withstanding 
the  Assault  of  Higher  Costs 

You  know  that  even  the  cheap  paper  that  goes 
into  the  making  of  your  transfers  is  no  longer 
cheap;  and  you  know  that  1-cent  newspapers 
are  now  selling  for  3-cents  and  more. 

Conceive  our  difficulties,  then,  in  securing  and 
paying  for  the  high-grade  stock  and  inks  that 
are  indispensable  to  Collier  Service  Car  Cards ; 
and  of  the  higher  mechanical  and  labor  costs 
generally. 

But,  in  spite  of  all  these  increases,  the  Collier 
contracts  made  with  you  in  days  of  low  price 
operating  cost  are  being  fulfilled. 

When  you  sign  a  Collier  contract  you  know 
that  it  will  be  made  good  to  the  end  of  the 
term  regardless  of  fluctuations  in  our  business 
or  in  yours. 


r  BarifOii 


>J  C  O  R  r>  C5  W  AT  CO, 


Candler  Building,  New  York 
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Ford.   Bacon   &   Davis 36 

Ford  Chain   Block  Co 63 
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General  Elec.  Co. ...  34,  Back  Cover 
Gold  Car  Heating  &  Ltg.  Co. . , .    73 
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Griswold.  Geo.  M 76 


"Help    Wanted"   Ads 75 

Hemphill   &  Wells 36 

Hensley  Trolley  &  Mfg.  Co 64 

Hoist.    EJnglehardt   W 36 

Hope    Webbing    Co 72 

Hubbard   A   Co 69 

Hyman   Michaels  Co 76-77 


Indianapolis  Switch  &  Frog  Co.  18 

Individual  Drinking  Cup  Co.,  Inc.  45 

Industrial  Protective  Co 37 
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International  Register  Co..  The.  46 

International  Steel  Tie  Co.,  The.  11 

Irving    Iron    Works 62 


Jackson.    Walter 36 

Jacobs  &  Co..  J.  L 37 
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Johnson  Fare  Box  Co 31 
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Co 67 


Lackawanna  Steel  Co. 


69 


Macallen  Co..  The 58 

McGraw-Hill   Book  Co.    Inc.  ...  65 

McOuire-Cummings   Mfg.  Co....  83 

Metal  &  Thermit  Corp 22 

Miller  Trolley   Shoe  Co 48 

Milwaukee  Tank   Works 71 

Mitchell- Rand    Mfg.   Co 72 

Monroe  Calculating  Co 49 

More-Jones   Brass  A  Metal  Co..  74 

Morganite  Brush  Co..  Inc 51 

Myerson.  Joseph 75 


Nachod  Signal  Co 67 

National  Brake  Co 35 

National  Carbon  Co 87 

National  Pneumatic  Co.,  Inc.  14 -15 
National  Railway  Appliance  Co.    74 

National  Tube  Co 36-27 

N.  Y.  Switch  &  Crossing  Co. . .  .    69 

Niles-Bement-Pond  Co 72 

Nuttall  Co..  R.  D ."lo 


Ohio  Brass  Co 9 

Ohmer  Fare  Register  Co 44 

OkOnite  Co.,  The 58 

Ordnance    Works A 

Osgood  Bradley  Car  Co 57 


Pantasote  Co 52 

Parsons.    Elapp.    Brinckerhoff   & 

Douglas   36 

Perey    Mfg.    Co.,    Inc 72 

Peters  Co..  G.  D. . , 73 

Phoenix   Works A 

Portable    Machinery   Co 61 
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Power   Specialty   Co 70 


Railway    Track-work    Co 23 

Railway    Utility    Co 84 

Rail  Weldin?  &  Bonding  Co.  ...  19 

Ramapo    Iron    Works 69 

Reading  Engineering  Co..  Inc. .  .  75 

Republic    Engineers,    Inc 36 

Richey,    Albert    S 36 

Roebling's  Sons  Co..  John  A.. . .  68 

Rooke  Automatic  Register  Co.. .  73 

Russell    Mfg.    Co 71 
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Searchlight   Section 76-79 
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Smith  Heater  Co..  Peter 86 
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Standard  Steel   Works  Co 56 

Standard  Underground  Cable  Co.    68 

Star  Brass  Works 73 

Stone  A  Webster 36 

Stucki    Co..    A 74 


Taylor  Electric  Truck  Co 6fi 

Templeton.  Kenly  &  Co..  Ltd. . .  71 

Terry  Steam  Turbine  Co 70 

Texas   Co.,    The 38 

Thew    Shovel    Co 39 

Thomas.    Perley    A 74 


Uehling   Instrument  Co .  Front  Cover 

U.   S.  Electric  Signal  Co 60 

Union  Switch  &  Signal  Co 12 

United   State*   Graphite  Co 81 

I'niteil   States  Rubber  Co.  ..  .48-43 

Universal   Lubricating  Co 40 

Universal   Safety  Tread  Co si' 


Van   Dom   Coupler  Co 1^  I 


"Want"  Ads   75 

Watson-Stlllman  Co 63 

Westinghouse  Elec.  A  Mfg.  Co . . 

Second  Cover.  4,  5,  6 
Westinghouse  Traction  Brake  Co.  7 
Weston  Elec'l  Instrument  Co..  .  81 
Wharton,  Jr.  &  Co..  Wm.... 30-21 
Wheel  Truing  Brake  Shoe  Co.. .   74 

Wliite  Co..  The 32 

White  Eng.  Corp'n,  The  J.  G. .    36 

Williams   &  Co,,    J.    H 7] 

Wish  Service.   The  P.  Edw 37 

Wood   Co..   Chas.   N 6>< 


Yale  &  Towne  Hit.  Co 72 


Zelnieker  Supply  Co..  Walter  A. 
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Car  Heating  aiid  Ventilation    I  i 


is  one  of  the  winter  problems  that  you  must  = 

settle  without  delay.     We  can  show  you  how  i 

to    take    care    of    both,    with    one    eqi^pment.  i 

Now   is   the  time  to   get  your  cars  ready   for  2 

next  winter.     Write  tor  details.  | 

s|mg|^ijgg     The  Peter  Smith  Heater  Company  i 

g  ^IWMinrN         1725  Mt.   Elliott  Ave.,  Detroit,  Mich.     | 
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/mi^'MK^^ymtfK/:^mKJW»>. 


MASON  SAFtI  \    1K1:.AL> — l-<'ud  or  carborundum  filled:  non-«llppery,  S 

E  prevents  areirtents:  cuta  out  daranpe  suite.  = 

=  KARHOL»TH    CAR    FLOORING— For   steel    cara-    li   sanitary,    llsht  = 

:  weight,  ftrc  proof,  non-sMpperv.  5 

E  STANWOOD  STEPS — Pelf-cleanlng.  non-eilppery.  Ileht.  i 

i  Over  six  million  feet  used  without  accident  being  reported  within  the  knowl-  = 

=  edee  of  manufacturer.     Our  products  used  on  all  leadlns  railroads  on  cars  = 

E  and  stations.     For  details  address:  5 

:  AMERICAN  MASON   SAFETY  TREAD  CO..  Lowell.  Mass  S 

=  Branch  Offlcea:  Boston,  New  York  City.  Philadelphia.  S 

:  Agencies  In  all  principal  cities.  = 

=  Joseph  T.  Ryerson  &  Son.  General  Western  Distributors.  5 
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DREW  MOTORMEN'S 
SAFETY    MIRRORS 

Eliminatm   Accidmnt* 
Sand  tor  tmtmtoga*  S».  U 

DREW  ELECTRIC  &  MFa  CO. 

Collamer    Ave.    and    Nickel    Plate     . 
Railroad.   Cleveland.    O. 


UNIVERSAL  ANTI-SLIP  TREADS 

cars  and  station  steps. 

Universal  Safety  Tread  Company 

40  Court  St.,  Boston,  Mass. 


iiiiwiiiiiiiiiiiMHiHHiiiuimiwHiHiHiiiHiiimiinmiHHHiiiiiiiiHiic    riiiiHiiiiiimiiiimiiNifltiimiinmnmiimiiiiNimiiriiiiiiiiiHimiiiiiiMiHmmHimiiHiHtiiiiiiimimnitHiiHfHUiiiiintuiiiiimnmc 


September  4,  1920 


Electric    Railway    Journal 


87 


r  ick  your  brushes 
for  the  job 

THERE  is  a  grade  of  Colum- 
bia Pyramid  Brushes  exactly 
suited  to  every  type  of  motor  in 
street  railway  service. 

Our  years  of  experience  in  making 
brushes  that  satisfy  all  railway,  in- 
dustrial, and  automotive  require- 
ments are  at  your  service.  They 
will  help  you  pick  the  correct 
brushes  for  the  job. 


N 


Write  the  address  below 


National   Carbon   Company 

Incorporated 

Cleveland,  Ohio  San  Francisco,  Calif. 

Canadian  National  Carbon  Co.,  Limited,  Toronto 
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Columbia 
Gear  Cases 


Columbia  Steel  Gear  Cases  are 
built  to  stand  the  hard  service  they 
are  sure  to  receive.  Bumping 
over  poor  paving  and  dragging 
over  snow  or  earth  has  no  effect 
upon  them.  Suspension  points 
are  fracture  proof  and  not  recep- 
tive to  dust  or  mud. 

Made  of  sheet  steel,  this  gear  case  is  the 
most  reasonably  priced  high  quality 
case  obtainable.  This  Gear  Case  is  but 
one  of  a  long  line  of  accessories  that 
we  make  for  electric  railways.  Our 
products  are  used  by  the  largest  lines 
in  the  country.  Every  piece  of  equip- 
ment we  make  is  built  to  satisfy.  That's 
true  of  all  the  articles  listed  below. 

We  also  supply  gear  cases 
in  Malleable  iron 


Columbia  Machine  Works  &  Malleable  Iron  Co. 


Atlantic  Ave.  and  Chestnut  St.,  Brooklyn,  N.  Y. 


A.  A.  GREEN,  Sales  Mgr., 
50  Church  St.,  N.  Y.  C. 

E.    ALLISON    THORNWELL, 

10-^6-7   Atlanta  Trust  Bldg., 

Atlanta.  Ga, 


J.  L.  WHITTAKER, 
141  Milk  St.;  Boston,  Mass. 

F.    F.   BODLER. 

003    Monadnork    Bide., 

San  Francisco,  Calif. 


W.  IMcK.  WHITE. 
671-^  Cornell  Ave.,  Chicago,  III. 

Ernest  Keller 

Frank   Hedlev 

Brooklyn,   N.  Y. 


i.  G.  Baehler,  Pres.  and  Treas. 

L.  O.  Smith,  V.  F.  &  Gen.  Mgr. 

Chss.   Bnehler.  Secy. 


TOOLS 

Armature   and    axle    straighteners 

Armature    shaft    straighteners 

Armature    buggies    and    stands 

Babbitting   molds 

Banding  and   heading   machines 

Car  hoists 

Car    replac3rs 

Coil  tapping  machines  for  armature  leads 

Coil  winding  machines 

Pit  jacks 

Pinion    Pullers 

Signal  or  target  switches 

Tension    stands 


CAR  EQUIPMENT 

Armature  and  axle  bearings 

Armature  and   field   coils 

Bearings     (axle    and    armature) 

Brush-holders    and    brush-holder    springs 

Brake,   Door  and   other  handles 

Brake  forgings,,  rigging,  etc. 

Car  trimmings 

Commutators 

Controller  handles 

Forgings  of  all  kinds 

Gear  cases   (steel  or  malleable  iron) 

Grid    r2sisters 

Third-rail   shoe  beams  and  accessories 

Trolley  poles    (steel)   and  wheels 
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When  the  Crowd  is  Heavy 
and  the  Time  Short 

The  Peter  Witt  Car  will  meet  the  situation  most  satisfactorily^ 
Its  wide  entrance  doors  on  the  front  platform  admit  passengers 
in  double  column,  and  then  the  entire  front  end  of  the  car  serves 
as  a  large  loading  platform. 

The  conductor  is  stationed  on  the  forward  side  of  the  center-exit 
doors  and  only  collects  fares  from  those  entering  passengers  who 
pass  to  the  rear,  which  saves  valuable  time  at  loading  points. 

The  "pay-as-you-pass"  method  of  fare  collection  is  used.  Passengers  sitting  in  the 
forward  end,  therefore,  pay  as  they  leave  the  car.  This  equally  distributes  the  time 
of  fare  collection  and  in  the  course  of  a  day  many  valuable  minutes  are  saved. 


The  J.  G.  Brill  Company  il 

Phii-a.de:i-f>hia..  Pa..  1!=^^ 

American    Car    Co.    —        C.C.  Kuhlman  Car  Co.     —     Wason    Manf'c  Co. 
ST.  i-iDuis    MO.  cue:ve:l.ano.ohio.  SPRiNariEi.o,MA8a. 
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The  High  Peak  of  Quality  is  reached  in 

Silver  Lake  Trolley  Cord 

The  Standard  for  Forty  Years 

Tough,  Strong,  Lasting,  Waterproof  Bell  and  Register  Cord 
All  sizes  and  colors       Send  for  samples 

SILVER  LAKE  COMPANY,  Newtonville,  Mass. 
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HL  Control 


Ten  years  ago  we  said  "H-L"  Type  of  control 
was  destined  to  become  the  standard  of  the 
country.  Nearly  250  roads  have  adopted  this 
form  of  control  during  that  period. 

The  great  net-work  of  the  New  York  Munic- 
ipal Subway  and  the  Manhattan  Island 
Elevated  and  Subways  alone,  have  purchased 
approximately  1 600  equipments.  The  Cam- 
bridge Subways  and  the  ^latest  cars  on  the 
Boston  Elevated  also  use  this  form  of  control. 

'H-L"  form  of  control,  we  repeat,  is  destined  to  become  the  standard 
of  the  country.  It  does  not  grow  old  or  obsolete. — It  was  designed  on  the 
Unit-Switch  plan  with  this  in  mind. — All  parts  are  standard  and  im 
provements,  made  from  time  to  time,  can  be  adopted  without  changing 
of  major  parts. 

HL  Control  does  not  wear  out — -Ask  the  roads  using  it. 


Westinfffaouse  Electric  &  Manufacturing  Co. 
East   Pittsburgh,    Pa. 


'^WESTINGHOUSE 
ELECTRIC 
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T)rpe  CR  Trolley  Frogs 

The  Trolley  Wheel  Never  Travels  On  Its  Flanges 


Type  CR  Frogs  can  be  installed  nearer  to  a 
point  directly  over  the  track  switch  point  than  any 
other  type.  This  increases  the  life  of  the  trolley 
wire  on  the  straight  line  approaching  the  frog,  by 
reducing  the  grind  of  the  trolley  wheel  ridmg  angu- 
arly  at  this  point. 

There  is  no  bump  to  the  wheel  while  passing 
under  Type  CR  Frogs.  Higher  speeds  can  be  main- 
tained on  account  of  a  practically  continuous  contact 
of  the  tread  of  the  wheel  during  the  period  of 
transition. 

Trolley  wheels  last  longer  when  operating  with 
Type  CR  Frogs,  as  the  flange  is  less  subject  to 
frictional  wear. 


Westinghouse   Electric    &   Msmufacturing    Co. 
East    Pittsburgh,    Pa. 


I  Westinghouse  | 
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One  of  the  250  Safety 
Cars  recently  purchased 
by  the  Eastern  Massa- 
chusetts (Bay  State)  St. 
Ry.,  on  the  tracks  of 
that  company,  City  of 
Lynn.  "Bungalow"  air 
compressors  were  se- 
lected for  the  entire 
250  cars. 


The  Superior  Merits  of  Bungalow  Air  Compressors 
Place  250  on  Largest  St,  Ry,  Line 


The  Public  Trusteeship  managers  of 
the  Eastern  Massachusetts  (Bay  State) 
St.  Ry.,  having  in  mind  the  best  in- 
terest of  the  traveling  public,  also 
recognizing  the  superior  merits  of  the 
Bungalow  Air  Compressor,  have  se- 
lected Bungalow  Air  Compressors  on 
its  recent  orders  for  250  Safety  cars. 
The  compact,  low-built  design  and  its 


highly  satisfactory  performance,  espe- 
cially adapt  the  "Bungalow"  air  com- 
pressor to  "Safety"  car  service.  It  has 
been  included  in  all  the  largest  installa- 
tions. Over  3306  Safety  Cars  now 
running  on  185  different  electric  lines 
throughout  the  United  States  are 
equipped  with  Bungalow 
air  compressors. 


Brake  Building  Our  Business  for  a  Lifetime 

Westinghouse  Traction  Brake  Company 

General  Offices:  Pittsburgh,  Pa. 
Works :  Wilmerding,  Pa. 


New  York 
San  Francisco 


Washington 


Chicago 
St.  Louis 
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What  Better  Reasons 
Than  These 
For  Norfolk's 
Decision  To  Buy  50 

Safety  Cars? 


Upon  recommendation  of  its  expert,  A.  Merritt  Taylor,  the  City  Council  of  Nor- 
folk, Va.,  has  authorized  the  Virginia  Railway  &  Power  Company  to  purchase 
fifty  more  of  the  same  SAFETY  cars  that  have  already  made  good  on  this  com- 
pany's property.     Said  Mr.  Taylor: 

"I  emphatically  recommend  that  the  company's  proposition  to  provide  50  safety  cars  be 
promptly  accepted. 

"Cost  of  operation  of  50  safety  cars  will  be  much  less  than  operation  of  40  double-truck 
cars,  which  would  be  their  practical  equivalent.  Thus  the  burden  of  car  riders  of  Norfolk 
would  be  lightened  to  the  extent  of  at  least  j/i  cent  and  1  cent  a  passenger  (Note: 
double-truck  cars  would  have  cost  $420,000,  safeties  only  $332,500). 

"Operation  of  safety  cars  will  furnish  more  frequent  and  efficient  transportation  at  less 
cost  than  the  operation  of  double-truck  cars;  frequency  of  service  will  be  increased  by 
safety  cars  at  least  25%  and  schedule  running  time  will  be  materially  decreased  owing  to 
quick  stopping  and  quick  starting  of  safety  cars,  which  is  impracticable  with  the  heavy 
double-truck  cars. 

"Operation  of  safety  cars  with  at  least  25%  greater  frequency  than  double-truck  cars  in 
giving  the  public  better  service  vtnll  increase  the  riding  habit  and  gross  earnings  of  the  com- 
pany, in  addition  to  decreasing  the  cost  of  furnishing  transportation,  and  thereby  tend  to 
keep  the  rate  of  fare  down  to  a  minimum  by  providing  more  and  better  service,  which  will 
produce  more  rides  per  capita." 

These  cars  will  be  genuine  Safety  Cars  because  they  will  be  equipped  with  the 
famous  Safety  Devices  combination  of  this  company. 

SAFETY  CAR  DEVICES  COMPANY 

Main  Office— Boatmen's  Bank  Bldg.,  ST.  LOUIS,  MO. 

CHICAGO  WASHINGTON,  D.  C.  NEW  YORK  PITTSBURGH  SAN   FRANCISCO 

Railway   Exchange    Bldg.  Munsey  Bldg.  City    Investment    Bldg.  Westinghouse  Bldg.  Southern    Pacific    Bldg. 

CANADA — Canadian  Westinghouse  Co.,  Ltd.,  Hamilton,  Ont. 
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Tomlinson  Spring  Draw  Bar  Carrieri  take  care  of  severe  breaks  in  grade  without  undue  strain  on  car  sills. 

Pulling  Crowds  Over  the  Peak  with 
Tomlinson  Automatic  Couplers 

Train  operation  has  become  a  necessity  to  handle 
rush  hour  travel.  Tomlinson  Automatic 
Couplers  have  become  a  necessity  to  train  opera- 
tion. 

Cars,  air  lines  and  electric  lines  are  connected 
automatically  and  simultaneously  without  send- 
ing a  man  between  the  cars. 

A  pull  of  a  chain  at  the  side  of  the  car  does  the 
uncoupling. 

Tomlinson  Couplers  operate  as  a  single  unit 
from  anchorage  point  to  anchorage  point  with- 
out strain  on  car  frame,  air  hose  or  electric  con- 
duit. 

Many  unusual  and  interesting  applications  have 
been  made.  The  interlocking  possibilities  for 
signals,  braking,  door  operation  seem  unlimited. 
The  specialized  knowledge  of  our  engineers  is 
yours  for  the  asking. 

THE  OHIO  BRASS  COMPANY 

Mansfield,  Ohio 

New    York  Philadelphia  Pittsburgh 

Chicago  San  Francisco 

Los  Angeles  Paris,  France 

Manufactures: — Car  Equipment,  Trolley  Material*,  Rail 
Bonds,  Hi-Tension  Insulators,  Third  Rail  Insulators. 


End-on    View    of    Form    8    Coupler — note    Air 
Connecting  Gaskets. 


5    Point    Electric   Couplers    mounted    on    Tom- 
linson   Air    Connecting    Car    Couplers. 
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The  Story  of  Two  Wires 


Two  miles  of  double  track  on  the  main  street  of  a  town  hav- 
ing a  population  of  half  a  million  were  strung  with  Phono- 
Electric  Trolley  W.ire  over  one  track,  and  the  same  size  of 
hard  drawn  copper  wire  over  the  other. 

The  Phono-Electric  lasted  six  years,  and  during  that  time 
the  copper  wire  was  renewed  twice,  the  third  copper  wire 
being  taken  down  at  the  same  time  that  the  Phono-Electric 
was  first  renewed. 


Lasted  three  times  as 
long    as    the    copper 
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63%  for  Bearing  and  37%  for  Reinforcement 


IN  Steel  Twin  Ties  the  economical  distri- 
bution of  Steel  under  the  work  a  tie  is 
called  on  to  do  takes  these  percentages. 

The  larger  proportion  of  the  Steel  goes 
into  the  Three-Foot  by  Thirteen-Inch 
Bearing  Plates,  which  are  Five-sixteenths 
Inch  thick.  Flanged  sides  provide  for 
stresses  in  the  plates  and  in  combination 
with  the  Three-Foot-Long  Bearing  utilize 
all  the  Steel  in  them. 

The  smaller,  but  equally  important. 


proportion  goes  into  theThree-Inch  Chan- 
nels, which  weigh  Four  Pounds  to  the  foot. 

They  space  the  rail  so  accurately  that 
no  gauge  is  needed  in  laying  Steel  Twin 
Ties. 

They  also  reinforce  the  track  founda- 
tion at  Three-Foot  Intervals. 

This  efficient  distribution  of  Steel  is 
the  fundamental  principle  of  permanent, 
proved  construction  at  less  first  cost  than 
wood  tie  probabilities. 


The  International  Steel  Tie  Company 

Manufacturers  of  Steel  Twin  Ties  and  Crossing  Foundations 
16702  Waterloo  Road  CLEVELAND,  O. 
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<rQNCAN> 


This  trade  mark  on^a\cor^ 
rugated  culvert  signifies  that 
it  is  made  of  the  genuine 
rust  -resisting  T  O  N  C  A  N 
METAL.    Always  took  for  it. 

TONCAN  METAL  is  also 
made  into  Roofings  Siding, 
Ventilators,  Eaves  Trough, 
Conductor  Pipe  and  other 
sheet  metal  products. 


TONCAN  M 
CORRUGATED  CULVERTS 


This  carload  shipment  is  typical  of  the  many  con- 
stantly being  made  by  manufacturers  of  Toncan 
Metal  Corrugated  Culverts.  We  say  "many"  be- 
cause more  buyers  are  asking  for  Toncan  Metal 
Culverts  this  year  than  ever  before. 

This  should  be  of  interest  to  buyers  who  have 
never  used  Toncan  Metal  Culverts,  for  this 
reason:  It  indicates  plainly  that  Toncan  Metal 
has  made  good  as  a  culvert  material.  Its  popu- 
larity has  increased  year  by  year. 

And  that's  just  it — Toncan  Metal  has  made  good. 
When  it  was  put  on  the  market  years  ago  for 
use  as  a  culvert  material,  we  said  it  would  resist 
rust.  Today  users  know  that  it  resists  rust,  for 
those  culverts  installed  years  ago  are  still  in  good 
condition. 


Write  for  the  name  of  the  nearest  Toncan 
Metal  Corrugated  Culvert  Manufacturer. 

THE  STARK  ROLLING  MILLS,   Canton,  Ohio 

Sole  Makers  of  Toncan  Metal 
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These  Keystone  Spe- 
cialties are  Standard 
Equipment  on  nearly 
all  Safety  Cars. 


Golden   Glow  Keystone 

Headlights  Rotarv    Gongs 

Keystone  Keystone 

Air    Sanders  Trolley   Catchers 


Faraday   Car  Signal  Systems 


Keystone   Steel   Gear   Cases 


i.i\ 


?^^ 


SPEUAL 


"^ 


i"f\ 


Keystoiie-Hunter    Destination    Signs 

Always  specify  them  for  they 
will  serve  you  well.  Write  for 
Bulletin  No.  167,  showing  many 
other  Keystone  specialties  for 
use  on  safety  cars. 


Keystone  Steel 
Gear  Cases 


Rightly  named  "The  Cases  of  Service."  They 
a're  made  of  the  very  best  grade  of  soft,  open- 
hearth,  deep-drawing  sheet  steel  that  can  be 
bought;  sheets  are  both  riveted  and  electrically 
spot- welded  together;  this,  together  with  the 
grade  of  steel  used,  assures  a  strong,  tight,  rigid 
gear  case,  and  one  that  stays  strong,  tight  and 
rigid. 

Nose  brackets  are  solid  castings,  riveted  to  the 
case  through  six  thicknesses  of  metal.  Side 
brackets  are  of  hot  pressed  steel,  securely  riveted 
to  the  case  through  four  thicknesses  of  metal. 
Keystone  bracket  supporting  systems  are  typical 
of  the  strength  and  durability  of  the  entire  case. 

These  cases  are  made  for  use  with  all  types  of 
motors  including  those  used  on  safety  cars. 


I  Electric  Service>  Supplies  Ca  | 

=  Manufacturer  of  Railway  Material  and  ElectricaL Supplies  = 

=  PHILADELPHIA  NEW  YORK  CHICAGO  = 

=  17th  and  Cambria  Streets  50  Church  St.  Monadnock    Building  = 

^^  Canadian   Distributors:    Lyman   Tube   &   Supply    Co.,   Ltd.,    Montreal,    Toronto  SS5 
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CHAPTER  EIGHTEEN 


THE  ALh-BUT  PERFECT  STATE 


Even  the  Best  Shall  Be  Assessed 


It  is  true  that  on  this  topsy  turvy  planet  "them 
as  has — gits."  Yet  in  the  Ail-But  Perfect  State  it 
will  be  changed  to  "them  as  gits — pays." 

For  when  a  road  is  urged  to  build  an  extension 
through  a  certain  section  its  answer  will  be:  "Here 
are  the  figures  for  the  extension  and  the  property 
benefited  will  be  assessed  so  much." 

This  obtains  at  present  for  water,  gas.  electricity 
and  surely  transportation  is  just  as  big  a  factor  as 
any  one  of  these  in  developing  any  given  territory. 
For  a  man  may  build  the  finest  store  in  the  land 


and  if  it  is  inaccessible  to  buyers  the  proprietor  will 
find  plenty  of  time  to  read  the  best  sellers  but  no 
money  to  buy  them. 

Therefore  those  who  benefit  most  from  transporta- 
tion will  pay  most. 

The  interests  of  the  business  men  and  the  local 
railway  will  be  so  closely  linked  that  they  will 
be  considered  as  one. 

You  see  it  is  quite  possible  to  bring  two  different 
elements  into  one.  Witness  the  bringing  of  copper 
and  steel  into  perfect  fusion  by  the  Dynamotor. 


READING  NUMBER  EIGHTEEN 

Q.  Will  the  same  Dynamotor  used   fof  bonding  do  work 
in  the  shop   and   will  it  weld   rails? 


A.  Yes,  a  single  Dynamotor  can  be  arranged  to  do  such 
all-over  work.  And  then  if  you  want  it  you  can  get 
special  Dynamotors  for  bonding  or  for  welding  rails, 
or  shop  work. 

You     just    state    what    work    is    to    be    done — we'll 
recommend    the    best   machine. 


Rail^Vfeldinci  and  BondincJ  Companv 


I 

L 


-"^^—3 


ClevelcLiid. ,  Ohio . 
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NATIONAL  PNEUMATIC 


^/        Pneumatiml 


To  Get  This  Speed 

The  very  instant  you  hear  the  click  of  the  closing  door,  you 
jeel  that  the  car  is  on  its  way. 

The  conductor  doesn't  stop  his  collection  of  fare  to  tug  at 
door  levers  and  to  pull  at  bell  cords;  nor  does  the  motorman's 
brain  require  the  hundredth  of  a  second  to  comprehend  and  put 
the  starting  signal  into  action. 

Nothing  so  slow  is  necessary  when  the  unlimited  power  of 
compressed  air  and  the  lightning  speed  of  electricity  are  there 
to  do  the  work  as  embodied  by  , 

National  Pneumatic  Door  and  Step  Control  with  the  exclu- 
sive Safety  Interlocking  features  that  start  the  car  automatically 
and  instantaneously  from  the  first  notch  of  the  controller. 

Make   Your  Peak  Periods  Produce  Maximum  Profits  and  Efficiency 

National  Pneumatic  Company,  Inc. 

50  Church  St.,  New  York  Edison  Bldg.,  Chicago 

Works:  Rahway,  Nl  J. 


lO  Years  of  Mountain  Torrents 


FOR  10  years  mountain  torrents, 
often  loaded  with  debris,  have 
given  the  enduring  qualities  of  this 
48  inch  Armco  Culvert  a  severe  test, 
yet  today,  the  culvert  shows  no  signs 
of  deterioration  and  is  in  as  perfect 
condition  cis  when  installed  in  1909. 

Experienced  Engineers  and  High- 
way Commissioners  prefer  Armco 


Culverts  because  of  their  enduring 
qualities  and  ease  of  installation. 

There  is  a  manufacturer  in  nearly 
every  state,  and  in  Canada,  making 
genuine  rust-resisting  Armco  Cul- 
verts and  other  products  of  Ameri- 
can Ingot  Iron  such  as  flumes, 
siphons,  tanks,  road  signs,  roofing, 
etc.  Write  for  full  information  and 
nearest  shipping  point  on  products 
in  which  you  are  interested. 


ARMCO  CULVERT  &  FLUME  MFRS.  ASSN. 


TRANSPORTATION  BLDG.   i 


')iiiii)i)ii)iiiiHiJiiiiiiiiiii)i: 


^  CmCAGO 


• 
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They  take  the  tool  to  the  job! 


f 


HERE  are  three  ways  to  handle  the 
job  illustrated — 

I — Hire  extra  labor  to  carry  heavy  cast- 
ings to  the  expensive  stationary  machine 
in  the  background. 

2 — Slow  up  the  work  and  increase  man- 
hour  costs  by  tedious  hand  drilling. 


Little  Giants  don't  stop  with  saving  over 
hand  or  stationary  drilling — they  are  built 
for  and  give  lower -cost -per -year  perform- 
ance to  the  drill  user  who  demands  cheaper 
drilling  — not  cheaper  drills. 

Little  Giants  are  not  orphans  by  any  means ! 
They're  backed  by  a  nation-wide  chain  of 
Service  Branches  completely  stocked  with 
new  tools  and  spare  parts,  and  by  the  largest 
builder  of  portable  electric  tools  in  the  world. 

Ask  for  Booklet  397. 


3 — Hustle  up  the  work,  reduce  tool 
expense,  and  lower  man-hour  costs  by 
taking  a  Little  Giant  Portable  Electric 
Drill  to  the  job. 

Chicago  Pneumatic  Tool  Company 

Chicago  Pneumatic  Building    •    6  East  44th  Street    ■    New  York 

Sales  and* Service  Branches  all  over  the  World 

•BnuoNOHAM  •Cmicacx>       •Denorr       Eui  JoniN  cMiNifKAroua    •PHiiADeuntiA    Richmond         *9ba7tu      Barcxiona    Bkussels  CiuuxnANiA      HONOuau        •London  •MoktUai   Seoul         Vancouvb 

*Bo»roM  *CiNciNNA-n  Fkankun  •LosAnccus  bNcw  Orl£ani   •PrmBi/RCH        SaltLakcCttv  *9r.  Loua   •BcKUN  Buenos  AIRES  aFihaserburck    JOHANNssuito    Madrid     Osaka  Tokyo         Winnvco 

•BurTAio  •Cleveland     El  Pajo         Hoi/ston  «New  York         •Portiand         wSan  FRanCisoo  Bombay         Cadiz  Havana  Usson  Milan       -Paris  Toronto 

EL-2a 


BOYER  PNEUMATIC  HAMMERS -LITTLE   GIANT  PNEUMATIC  AND  ELECTRIC  TOOLS 
CHICAGO   PNEUMATIC  AIR  COMPRESSORS  • -VACUUM  PUMPS- -PNEUMATIC  HOISTS. 


[s^mi^ 


LiniE 


Electric 


vyi!'M»«M1'M 


GIANT 


Tools 
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S!or^  ^S6a/m£  Me  xumducio^ 


STOP  and  think  a  moment  before  you  blame  your  con- 
ductors—or your  superintendent  of  transportation  for 
apparent  shortcomings  in  the  matter  of  fare  collection. 
If  they  operate  on  the  hit-or-miss  plan — without  adequate 
means  of  a  positive  and  accurate  check  on  all  fares — they 
can't  be  expected  to  approach  100%  efficiently. 

Fare  collection — like  every  other  branch  of  the  electric  rail- 
way business — should  be  handled  on  a  business  like  basis. 
Every  fare  should  be  accounted  for.  Every  fare  should  be 
instantly  and  accurately  recorded.  Only  then  is  it  possible 
to  place  the  responsibility  for  loss  of  revenue. 

With  Johnson  Fare  Boxes  on  your  cars,  the  fare  collection 
problem  is  reduced  to  its  simplest  form.  The  Johnson  Fare 
Box  receives  and  registers  nickels,  dimes  and  pennies  and 
two  sizes  of  metal  tokens.  It  offers  the  safeguard  of  imme- 
diate, accurate,  visible  registration  of  each  fa,re  at  the  time  it 
is  paid. 

More  than  200  Electric  Railways  will  tell  you  how  they  save 
time,  speed  up  schedules,  improve  service  and  increase 
revenue  by  means  of  Johnson  Fare  Boxes  and  Metal  Tokens. 
Write  to  them  for  confirmation  and  to  us  for  all  the  facts. 


JOHNSON  FARE  BOX  COMPANY 

Ravenswood,  Chicago,  111. 
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are  the  accepted  standard 

in  railway  lubrication.    On  the 

great  traction  lines  and  in  the  big 

power  houses  these  superior  lubricants 

are  demonstrating   their  exceptional  ability 

to   give   the   most  satisfactory   and   economical 

service.     Compounded  from  only  the  highest  grade 

materials,  they  .carry  the  extra  strength  and  vitality  that 

enables  them  to  deHver  maximum  mileage  and  kilowatt  hour 

output.     Galena  Service  accompanies  Galena  Oils  everywhere;  it 

brings  the  personal  help  and  cooperation  of  mechanical  experts  trained 

in   the   Galena   scientific   lubrication   methods  that  have   never   failed  to 

prove   their    value    as    a   positive   aid   in   securing     efficient    operation, 


£(flmu-3Mm*Dl!  Ci 


/nraT2lcI/T2f  JF*€t, 


and    all   principal  American    cities 


!/ 
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The  popularity  of  any  product  is  a  reliable  measure  of  its 
ability  to  perform  the  service  for  which  it  is  intended. 


Grade  B  Gearing  Has  "Made  Good"  in  Service 


That  Grade  B  Gearing  can,  in  many  cases,  be  successfully  substituted  for  Grade 
M  has  been  proved  in  service  on  the  lines  of  the  following  representative  roads : 


Bangor  Ry.  Bb  Eleo.  Co. 

Boston  Elevated  Ry. 

Brockton  &  Plymouth  St.  Ry.  Co. 

Chicago  Surface  Lines 

Chicago,  So.  Bend  &  Northern  Ind.  Tract.  Co. 

Cumberland  Co.  Pr.  fls  Light  Co. 

Connecticut  Company 

Eastern  Mass.  St.  Ry. 

Grand  Rapids,  Grand  Haven  8e  Muskegon  Ry. 

International  Railways,  Buffalo 

The  Kansas  City-Western  Ry. 


Louisville  Ry*.  Co. 

The  Milwaukee  Elec.  Ry.  &  Lt.  Co. 

New  Orleans  Ry.  8b  Lt.  Co. 

N.  Y.  State  Railways 

Chicago  Elec.  Ry.  Co. 

Peninsular  Ry.  Co. 

Reading  Transit  ds  Lt.  Co. 

Rhode  Island  Co. 

Terre  Haute,  Ind.  8s  Eastern  Tract.  Co. 

Third  Ave.  Ry.  Co.  (N.  Y.) 

Tri-City  Ry.  Co. 


These  are  but  a  few  of  the  many  satisfied  users  of  Grade  B,  the  younger 
brother  of  the  famous  "more  miles  per  dollar  gearing." 

Why  not  try  Grade  B  on  your  road? 


General^Electric 


General  Office 
Schenectady,  NY 


Company 


Sales  Offices  in 
all  large  cities 
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Is  the  Engineer 

Coming  Into  His  Own? 

THE  engineer  is  at  last  a  factor  in  politics.  The 
two  leading  presidential  candidates  have  not  only- 
condescended  to  reply  to  a  questionnaire  submitted  by 
a  group  of  engineers  but  have  also  violated  their  own 
stated  rules  in  so  doing.  To  all  but  the  engineers, 
questionnaires  to  candidates  are  taboo. 

We  rejoice  that,  at  last,  the  engineer  is  a  weight 
on  the  political  scales.  The  engineer  has  been  broad- 
ened and  cultivated  by  the  civic  duties  thrust  upon 
him  by  the  war,  and  may  peace  only  enhance  his  civic 
and  political  influence.  We  need  trained  men,  men 
with  analytical  minds,  in  the  nation's  politics,  so  "all 
hail"  to  the  new  era  in  American  politics  presaged  by 
the  questionnaire. 


Standardization  of  Branch-Off 
Frogs  Means  Economy 

WE  HAVE  com.mented  more  than  once  upon  the 
advantages  to  be  gained  through  the  adoption  of 
a  standard  system  of  track  spirals.  The  committee  on 
way  matters  presented  the  basis  of  such  a  system  at 
the  Atlantic  City  convention  last  year,  and  the  discus- 
sion on  the  floor  seemed  most  favorable  to  the  proposi- 
tion. The  present  committee  has  been  charged  with  the 
completion  of  the  subject  and  it  is  very  probable  that 
a  uniform  system  of  spirals  will  be  recommended  in  its 
forthcoming  report. 

If  this  should  be  the  case  and  the  report  should  be 
approved  the  way  wiU  be  paved  for  the  prompt  con- 
sideration of  the  co-related  subject  of  standardization 
of  branch-off"  frogs,  which  a  uniform  system  of  spirals 
would  make  possible.  Some  railway  companies  have 
already  done  this  for  their  own  systems  and  have  found 
the  scheme  not  only  workable  but  also  economical. 

With  a  single  system  of  spirals  available,  the  matter 
may  be  approached  with  confidence  in  an  attempt  to 
standardize  branch-off  frogs  generally.  However,  this 
cannot  be  done  until  an  agreement  can  be  reached  in 
the  standardization  of  double-track  center  distances 
through  the  special  trackwork  layouts.  Even  with  a 
uniform  spiral  having  a  limited  number  of  radii  and 
with  the  rather  large  number  of  varying  track  center 
distances  now  prevailing  it  is  possible  to  have  moi'e 
than  5,000  different  branch-off  frogs.  A  reduction  in 
this  number  of  frogs  is  dependent  upon  the  reduction 
of  the  number  of  variable  center  distances,  and  it  is 
believed  that  these  can  be  reduced  one-half  without 
causing  any  serious  trouble.  Such  records  as  we  have 
seen  indicate  that  these  distances  might  be  reduced  to 
ten  fixed  standards  without  requiring  any  company  to 
vary  its  standards  more  than  2  in.,  while  in  the  majority 
■of  cases  the  variation  would  not  be  more  than  *  in. 
Such  small  variations  could  hardly  be  objected  to  either 
ty  the  railway  companies  or  by  the  municipal  engineers, 
particularly  in  view  of  the  fact  that  the  variations  from 


tangent  track  center  distance  standards  need  only  be 
made  through  the  special  trackwork  layouts. 

Further  study  shows  that  it  would  be  possible  to 
reduce  the  5,000  or  more  branch-off  frogs  to  less  than  80 
per  cent  of  that  number  through  limiting  the  number 
of  variable  track  center  distances.  Such  a  prospective 
saving  is  worth  trying  for  and  we  hope  that  the  Engi- 
neering Association  can  see  its  way  clear  to  give  the 
subject  the  attention  which  it  seems  to  merit. 


Illumination — 

A  Power  Plant  Aid 

IN  THESE  days  of  operating  economies  every  agent 
for  reducing  costs  is  welcomed  and  few  realize  the 
importance  of  good  lighting  as  an  aid  to  efficient  opera- 
tion. We  pointed  out  in  our  editorial  of  April  17  the 
fact  that  it  takes  time  for  a  man  to  visualize  an  object 
and  that  good  illumination  enables  a  workman  to  do 
more  work  in  a  given  time  in  car  shops.  .  Good  illumina- 
tion now  means  10  or  12  foot-candles  and  not  2  or 
3  in  order  to  speed  up  production. 

The  power  house  of  a  railway  company  also  affords 
an  opportunity  for  the  application  of  good  illumination. 
New  power  houses  are  designed  to  afford  ample  light 
in  the  firing  aisle  and  other  parts  of  the  boiler  room, 
but  the  older  plants  require  extreme  care  in  move- 
ment, even  in  daylight,  because  of  inadequate  lighting. 
The  old  dirty,  dark  boiler  room  can  never  be  made 
to  operate  efficiently  by  simply  adding  stokers,  meters 
and  draft  and  other  regulating  devices.  Efficient  oper- 
ation requires  every  instant  that  intelligent  attention 
be  given  to  the  devices  added  to  aid  power  production, 
and  unless  proper  illumination  is  afforded  this  atten- 
tion will  not  be  obtained.  In  order  to  see  instruments 
and  control  levers  and  to  produce  the  proper  psychologi- 
cal and  physiological  condition  in  power  plant  operators 
good  illumination   is   necessary. 

The  old  boiler  rooms  should  no  longer  be  dirty  and 
inefficient  if  costs  are  to  be  kept  down,  and  illumina- 
tion is  one  of  the  cheapest  auxiliaries  available  to  aid 
in  maintaining  operating  efficiency.  The  indirect  bene- 
fits will  more  than  offset  the  cost  of  the  required 
system  and  power  plant  operators  will  find  it  profitable 
to  study  their  plants  with  the  object  of  redesigning 
the  illumination  system  to  obtain  better  results. 


The  Brooklyn  Strike 
Is  Petering  Out 

ACCORDING  to  all  the  evidence  so  far,  the  strike  on 
,  the  Brooklyn  Rapid  Transit  System  was  brought 
about  by  the  radical  element  to  obtain  control  over 
a  large  industrial  organization  in  that  city  and  one 
essential  to  its  business  and  civic  progress.  The 
triumph  of  such  an  effort  would  mean  the  domination  of 
the  operation  of  the  system  by  the  same  element  which 
caused  the  strike,  accompanied  by  an  enOrmous  increase 
in  operating  expenses.     This,  in  turn,  would  have  been^ 
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reflected  in  greatly  increased  fares  or  correspondingly 
reduced  service. 

Fortunately  for  Brooklyn,  the  radicals  seem  to  have 
over-reached  themselves.  The  large  body  of  employees 
are  realizing  that  .they  have  been  forced  by  a  trick  into 
a  strike  which  they  did  not  want,  and  they  are  rapidly 
becoming  still  further  disgusted  by  the  sporadic  attacks 
on  trains  and  cars  and  other  extremes  in  which  the 
violent  element  among  the  strikers  is  indulging.  The 
return  of  the  men  to  common  sense,  to  which  indications 
point  as  this  paper  goes  to  press,  is  a  subject  of  con- 
gratulation to  the  management,  the  public  and  the  em- 
ployees themselves.  Wages  cannot  go  on  increasing  in 
the  railway  industry  and  in  other  industries  without 
still  further  adding  to  the  high  cost  of  living  and  per- 
petuating the  vicious  circle  of  continually  higher  prices 
which  benefit  nobody. 

This  statement  of  the  Brooklyn  strike  would  not  be 
complete  without  a  word  of  commendation  for  the  police 
of  Greater  New  York.  While  not  taking  sides,  they 
seem  to  have  been  promptly  on  the  spot  when  injury  to 
life  or  property  was  threatened  and  showed  energy  and 
courage  in  repressing  disorder. 


Lawyers'  Strategy 
in  Iowa? 

A  RECENT  decision  of  the  Iowa  Supreme  Court  set 
aside  the  right  of  municipalities  to  contract  with 
street  railway  companies  as  to  the  rate  of  fare.  On  a 
liberal  interpretation  of  this  decision  several  companies 
promptly  announced  that  on  their  own  authority  a 
higher  rate  of  fare  would  be  installed.  Apparently  these 
companies  expect  by  this  procedure  to  throw  the  burden 
of  proof  upon  the  municipal  authorities  if  the  latter 
choose  to  oppose  the  action  of  the  company  by  appeal  to 
the  courts.  The  railway  companies  are  setting  up  a 
rate  of  fare  which  in  their  own  opinion  is  not  unreason- 
able and  which  will  meet  adequately  operating  and  main- 
tenance costs,  interest  charges  and  a  rate  of  return  on 
the  investment  that  will  attract  new  money.  From  a 
lawyer's  standpoint  they  have  placed  themselves  in  a 
strategic  position. 

Perhaps  Iowa  companies  cannot  be  blamed  for  "taking 
the  bull  by  the  horns"  after  the  starvation  treatment 
most  of  them  have  received  at  the  hands  of  the  city 
authorities,  who  have  heretofore  held  control.  The  com- 
panies are  now  apparently  acting  within  their  legal 
rights,  but  it  seems  to  us  that,  from  the  standpoint  of 
public  policy,  their  action  is  fraught  with  dangerous 
possibilities.  Going  completely  over  the  heads  of  local 
authorities  and  in  absolute  disregard  of  one  of  the  terms 
of  a  franchise  made  in  good  faith,  though  it  seems  in 
bad  law,  is  ver>'  likely  to  invite  antagonism  and  to 
embitter  the  people  against  the  corporation  for  what  is 
sure  to  be  termed  its  high-handed  methods.  It  seems  to 
us  that  the  same  end  could  have  been  accomplished, 
though  of  course  not  so  readily,  by  appealing  to  local 
authorities  to  grant  a  reasonable  increase  in  fare,  which 
they  would  then  be  practically  bound  to  do  in  the  face 
of  the  Supreme  Court  decision.  This  would  show  that 
the  company  wanted  to  keep  faith  with  the  municipality 
so  long  as  the  latter  would  act  vdthin  reason.  The  com- 
pany could  then  reserve  its  action  of  increasing  fares  on 
its  own  account  as  a  last  resort  when  local  authorities 
had  refused  to  acquiesce  in  an  adjustment  that  was 
equitable. 

But  even  if  the  present  action  of  the  companies  is 


justifiable,  who  is  to  be  the  judge  as  to  what  is  not  an 
unreasonable  fare?  We  doubt  that  it  was  the  intent 
of  the  Supreme  Court  to  lay  wide  open  to  the  initiative 
of  the  street  railway  companies  the  setting  up  of  the 
rate  of  fare.  And  while  the  decision  neither  sanctions 
nor  prohibits  such  free  action  of  the  corporations,  it 
seems  to  us  that  the  latter  are  likely  to  have  prejudiced 
their  case  by  so  doing  when  the  matter  comes  up  for 
further  court  ruling,  as  it  siirely  will. 


Transit  Anaemia 
at  Bridgeport 

WHEN  an  experienced  practitioner  is  examining  a 
patient  for  anaemia  he  will  not  permit  him.self  to 
be  deceived  by  such  indications  as  fleshiness.  He 
proceeds  to  a  blood  test.  In  the  case  of  a  transportation 
system  that  blood  test  is  the  amount  of  business  done 
at  the  dowTitown  shopping  center,  assuming  that  there 
has  been  a  change  only  in  the  method  of  transportation 
and  not  in  the  industrial  or  weather  conditions. 
Paradoxically  enough,  what  goes  on  during  the  ordinary 
peak  hours  is  less  indicative,  because  the  traffic  during 
those  hours  is  compulsory  traflSc.  People  must  get 
to  and  from  their  work  somehow  or  other,  whether  they 
walk,  are  bumped  along  on  motor  trucks  or  squeezed 
into  a  dirty,  odoriferous  conveyance.  But  the  mid-day 
shopper  is  largely  a  voluntary  rider.  She  can  do  part 
of  her  purchasing  at  the  neighborhood  shop,  use  the 
telephone  for  other  items  or  put  off  some— and  these 
the  biggest — purchases  for  weeks  if  need  be.  Then, 
too,  there  is  the  mail  order  house,  but  that  is  more 
remote  as  a  factor  because  the  mail  order  habit  is 
not  built  up  quite  so  readily  in  a  large  city  with  good 
stores. 

What,  then,  does  the  blood  test  disclose  at  Bridge- 
port after  six  to  seven  weeks  of  all-jitney,  no-railway 
operation?  That  the  business  men  of  the  city  are 
simply  frantic  at  losses  in  revenue  equivalent  to  25 
to  50  per  cent  of  their  usual  summer-day  earnings; 
they  want  the  cars  back  at  any  price,  realizing  as  never 
before  that  there  is  a  great  difference  between  even 
tolerable  trolley  service  which  is  clean  and  dejiendable 
and  individualistic  jitney  bus  operation  which  offers 
no  attraction  to  the  very  people  who  do  most  of  the 
family  buying.  Possibly  the  merchants  would  have 
brought  their  influence  to  bear  earlier  were  it  not  for 
the  fact  that  when  both  services  were  available  at 
least  half  of  the  riders  chose  the  jitney.  The  merchants 
did  not  appreciate  the  fact  that  a  great  many  of  the 
finer  class  of  women  would  not  ride  in  these  non- 
descript vehicles  under  any  consideration  and  that 
these  women  feel  the  same  way  regarding  the  use  of 
such  vehicles  by  their  children.  It  may  be  said,  how- 
ever, that  if  the  store  owners  needed  a  lesson  as  to 
the  difference  between  a  responsible  company  and  hun- 
dreds of  come-and-go  jitney  drivers,  they  have  paid 
an    exorbitant    price    for   it    by    this    time. 

But  to  come  back  to  our  figure  of  speech  as  regards 
anaemia.  It  is  not  merely  the  ragamufl[ln  character  of 
the  service  that  has  been  injuring  the  business  and  social 
life  of  car-less  Bridgeport.  It  is  the  gradual  degradation 
and  thinning  out  of  the  transportation  service,  the 
circulatory  medium  of  the  town.  During  the  first  jitney 
week  operators  came  pouring  in  from  the  adjacent  com- 
munities in  the  hope  of  an  extraordinary  harvest. 
When  these  men  found  that  they  would  have  to  stick 
to  the  5-cent  fare  instead  of  profiteering — d  la  Toledo — 
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they,  in  the  famous  phrase  of  Mark  Twain,  "went  away 
from  there."  It  seems,  also,  that  there  has  been  a 
large  increase  in  the  number  of  operators  who  run  buses 
during  the  fat  hours  and  engage  in  other  work  during 
the  lean  hours.  Furthermore,  quarrels  among  the 
jitney  operators  themselves  have  revealed  that  many 
are  cutting  back,  thus  leaving  the  people  at  the  outer 
ends  of  the  routes  with  little  or  no  service.  Hence 
as  the  weeks  passed  the  tendency  has  been  for  the  qual- 
ity of  the  city  transportation  medium  to  become  poorer 
and  poorer. 

The  merchants  were  first  to  recognize  this,  but  the 
amusement  men  were  next,  and  then  even  the  realty  men, 
who  are  always  so  keen  for  duplicate  methods  of  trans- 
portation so  long  as  the  other  fellow  pays  for  it.  The 
manufacturers  and  the  general  working  class  public 
were  probably  the  last  to  feel  the  withdrawal  of  trolley 
service,  for  their  needs  are  of  the  "must"  variety.  In- 
deed, although  Bridgeport  has  just  now  passed  a  jitney 
restricting  ordinance,  it  is  quite  probable  that  the  bulk 
of  the  voting  population  would  have  been  willing  to  let 
things  run  until  the  discomforts  of  winter  travel  were 
upon  them  before  exerting  much  pressure  on  the  coun- 
cilmen.  Even  with  the  trolleys  returned  and  the  jitneys 
restricted,  the  public  will  not  forget  that  the  latter  did 
give  one  permanent  advantage — speed.  Therefore, 
unless  the  railway  is  prepared  to  furnish  an  equivalent 
in  the  way  of  service,  there  may  be  a  demand  for  a  re- 
call of  the  jitneys  when  their  sins  are  forgotten  but 
their  virtues  remembered.  No  electric  railway  can 
afford  to  have  so  potentially  powerful  a  competitor  in 
the  background  for  use  as  a  club  whenever  the  com- 
munity sees  fit.  On  the  other  hand,  there  are  many 
places  where  a  railway  company  could  well  do  a  little 
"busing"  of  its  own  as  a  supplementary  and  auxiliary 
service.  Once  the  railway  itself  uses  the  bus  in  a  com- 
munity welfare  way,  that  no  individual  operator  could 
think  of  doing,  the  possibility  of  competitive  bus  opera- 
tion is  reduced  almost  to  the  vanishing  point. 


"We  Can't 

Write  Articles" 

RECENTLY  one  of  the  executives  in  a  large  railway 
.  company  remarked  to  a  member  of  our  editorial 
staff  with  respect  to  a  matter  under  discussion,  "We 
can't  write  articles."  He  was  undertaking  to  explain 
why  he  did  not  feel  able  to  pass  on  his  very  valuable  ex- 
perience to  other  railway  men  in  the  form  of  a  technical 
report.  Our  representative  promptly  expressed  his 
disagreement  with  this  conclusion,  for  he  knew  very 
well  that  this  engineer  could  have  prepared  a  most 
acceptable  and  effective  article  on  the  matter  under 
consideration. 

This  little  incident  would  not  be  worthy  of  record 
here  if  it  were  not  an  instance  altogether  too  frequently 
typical  of  the  experience  of  our  staff.  It  is  a  variety 
of  stage  fright  from  which  railway  engineers  and 
executives  suffer  and  against  which  they  should  fight. 

We  do  not  believe  that  the  average  engineer  will 
compose  a  technical  article  with  the  poetic  beauty  of 
a  Shakespeare  or  a  Milton,  nor  do  we  hope  for  the 
elegance  and  the  formality  of  style  of  Ruskin.  Thank 
goodness  we  do  not  get  such  a  result;  it  would  not  be 
acceptable  to  a  technical  paper  as  regular  diet  even  if 
it  were  available.  We  do  get  straightforward  state- 
ments and  plain  readable  English  that  says  something 
valuable  to  our  readers.    The  same  style  which  a  man 


uses  in  his  every-day  business  correspondence  serves 
admirably  for  a  technical  article.  It  "puts  across" 
his  idea  in  the  most  effective  way. 

In  this  connection  it  should  be  emphasized  that  the 
technical  man  who  has  achieved  satisfactory  results  by 
novel  means  or  developed  a  new  device  has  a  certa:in 
duty  to  the  industry  as  a  whole.  He  owes  it  to  his 
fellow  workers  in  the  railway  field  to  share  with  them 
his  achievement  just  as  they,  through  technical  litera- 
ture, continually  share  their  advances  with  the  industry. 
No  one  likes  to  be  a  slacker  in  such  a  common  cause 
and  it  is,  therefore,  important  to  get  rid  of  this  feel- 
ing that  you  cannot  write,  for  any  man  who  writes 
an  effective  business  letter  can  write  a  good  technical 
article  as  well. 


Fun?    Yes,  but  Not  at  the 

Expense  of  Serious  Discussion 

THERE  was  a  time  when  the  national  conventions  of 
street  railway  men  were  junkets  more  than  any- 
thing else.  These  undoubtedly  served  a  useful  purpose 
in  getting  and  keeping  traction  men  acquainted.  The 
operating  problems  in  the  early  days  were  simple;  there 
was  not  much  necessity  for  going  into  detail.  They 
were  rather  individual  problems  anyway;  at  least  they 
were  so  considered. 

.  Now  we  have  in  the  annual  convention  of  the 
American  Electric  Railway  Association  and  its  sat- 
ellites a  highly  organized  mechanism  which  requires  the 
concentrated  attention  of  railway  men  and  manufac- 
turers if  it  is  to  function  properly.  Each  year  there 
is  more  reason  why  the  delegates  should  be  carefully 
selected  and  charged  with  a  reasonable  weight  of 
responsibility  to  make  the  time  and  expense  account  in- 
vestment a  profitable  one.  A  compelling  reason  now  is 
that  the  convention  has  become  a  school  where  the  latest 
in  intelligent  railway  management  is  taught.  It  con- 
stitutes, in  fact,  a  short  (very  short)  fall  course  in 
that  vital  subject,  with  general  lectures  for  all,  and  more 
specific  discussions  for  the  specialists.  The  degree  given 
at  the  end  of  the  course  is  B.  N.  I.  (Bachelor  of  New. 
Ideas).  If  any  attendant  goes  home  without  his  degree 
he  may  be  considered  as  having  failed,  or  "busted,"  as 
they  say  in  some  schools. 

Another  thing  this  year  is  the  increase  in  transporta- 
tion rates.  It  will  cost  more  to  get  to  Atlantic  City,  and 
hence  increased  value  must  be  extracted  from  the 
sessions. 

At  the  same  time  we  would  not  minimize  the  impor- 
tance of  the  entertainment  features  of  the  convention, 
which  should  be  a  complement  and  not  a  detriment  to 
the  meetings.  At  our  conventions,  however,  as  at  others 
which  might  be  mentioned,  the  ratio  of  attendance  at 
the  sessions  to  the  total  registration  is  not  what  it  might 
be;  in  other  words,  the  "convention  operating  ratio"  is 
low.  That  this  fact  is  appreciated  by  many  is  illus- 
trated by  the  informal  talk  at  a  recent  committee  meet- 
ing attended  by  men  who  themselves  thoroughly  enjoy 
the  "good  time"  features  of  the  conventions.  They 
agreed  that  one  of  the  best  ways  to  attract  and  hold 
membership  is  to  prove  by  performance  that  the  meet- 
ings are  held  primarily  for  the  good  of  the  electric  rail- 
ways and  not  for  the  personal  entertainment  of  the 
lucky  ones  who  are  delegated  by  the  company  members 
to  represent  them.  Let  each  attendant  this  year  resolve 
to  carry  back  from  the  convention  as  many  new  and 
helpful  ideas  as  possible. 
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This  Is  Number  Seven  oi  a  Series  of  Articles  on  Salient  Phases  of  the  Electric  Railway  Situation 


California 
and  Her  Tractions— Part  II 


By  Edward  Hungerford 


That  the  traction  systems  of 
California  have  seen  their  hard- 
est days  is  the  firm  belief  of 
Paul  Shoup,  president  of  the 
Pacific  Electric  Railway,  the  largest 
single  system  in  the  country,  and 
vice-president  of  the  Southern 
Pacific  Company.  Mr.  Shoup  backs 
up  this  statement  by  figures.  He  is 
further  substantiated  by  William 
Von  Phul,  president  of  the  United 
Railroads  of  San  Francisco,  who  said 
to  me  that  in  the  past  year  the 
revenues  of  the  property  which  he 
heads  had  been  increased  by  $1,118,- 
000.  Unfortunately,  increases  in  both 
operating  cost  and  taxes  had  gone 
ahead  a  little  more  than  proportion- 
ately, about  $1,200,000  for  the  twelve- 
month. So  in  the  long  run  the  com- 
pany had  nothin;T  whatsoever  to  show 
for  its  greatly  increased  business. 

Similar  reports  were  made  by  the 
officers  of  the  Municipal  Railroad. 
The  California  Street  Cable  Rail- 
road   undoubtedly    would    have    re- 


TViTR.  HUNGERFORD  found  an 
■*•'■*■  optimistic  spirit  among  the  rail- 
way men  in  California — a  feeling  that 
the  electric  railways  have  seen  their 
hardest  days.  Traffic  is  increasing  and 
automobile  competition  shows  signs 
of  diminishing.  Interesting  comment 
is  made  on  the  electric  roads  in  south- 
em  Cali.'omia  and  in  the  Oakland 
district. 


ported  likewise.  Yet  whence  was 
this  flood  of  traffic  coming?  On  the 
surface  of  things,  at  least,  San  Fran- 
cisco was  enjoying  no  great  business 
boom.  Automobile  kings  were  not 
setting  up  great  factories  by  the 
dozens — as  in  Flint  or  Detroit  or  St. 
Louis.  Nevertheless,  a  more  care- 
ful examination  of  the  situation 
there  at  the  Golden  Gate  did  show  a 


This  is  a  typical  view  in  downtown  Los 
Angeles.  It  shows  Broadway  taken  from 
the  corner  o(  Sixth  Street.  The  well-paved 
streets  and  equable  climate  of  southern 
California  encourage  the  use  of  all  kinds  of 
vehicles,  and  the  view  shows  horse-drawn 
vehicles  and  bicycles  as  well  as  automobiles 
and   electric  cars. 


large  resumption  of  building  activi- 
ties, many  of  which  had  been 
deferred  until  after  the  conclusion  of 
the  war.  While  the  gradual  cessation 
of  the  local  popularity  of  the  jitneys 
was  unquestionably  another,  real 
factor  in  the  increased  street  rail- 
road earnings. 

From  Los  Angeles  too  came  similar 
reports;  both  from  the  local  street 
railway  system  and  from  the  big 
Pacific  Electric,  which  has  its  head 
and  front  in  that  thriving  city.  In 
six  months  to  April  first  the  earnings 
of  the  Pacific  Electric  have  increased 
to  $6,378,907  from  $5,343,063;  in- 
cidentally, once  again  its  expenses 
to  $4,956,486.76.  The  Los  Angeles 
Railway  makes  a  like  showing.  Then 
it  was  that  I  asked  Mr.  Shoup,  as 
the  person  best  informed  on  the 
entire  traction  situation  in  Califor- 
nia, for  the  real  translation  of  these 
figures. 

"They  mean  that  the  peak  of  the 
competition      of      the      automobile, 
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publicly     or     privately     owned     or  miles — upon     two     extremely     well-  adversaries,  to  look  forward  toward 

operated,  has  been  reached  out  here  operated  interurbans,  the  Sacramento  the  eradication  of  many  of  the  grade 

— and  passed,"  was  his  reply.     "Not  Northern    and    the    San    Francisco-  lines  and  grade  crossings  that  have 

only   is   the   rapidly  rising  cost   of  Sacramento,    and    had    found    their  slowed  up  the  operation  of  his  Pacific 

cars  and  tires  and  gasoline  and  oil  three-car  trains  well  filled.     And  at  Electric  lines.    From  the  beginning 

beginning   to   deter   the    overenthu-  3  cents  a  mile.     It  looked  like  good  these  lines  have  been  well  built — the 

siastic  motorists,  but  I  think  that  the  business.    It  loas  good  business.  important  main  stems  to  Long  Beach 

novelty    of   excessive    motor    riding        And   yet   do    not    under-rate   the  and  to  Pasadena  being  entirely  on 

also    is    rather    wearing    off.      The  volume  of  that  motor  bus  and  motor  private  rights-of-way  from  the  points 

hazards  of  driving  on  crowded  high-  truck  and  private  motor  car  competi-  where   they   leave   the   Los   Angeles 


ways  are  becoming  more 
apparent  and  parking 
space  in  towns  and  cities 
more  a  question  of  doubt. 
In  addition  to  our  great 
numbers  of  motor  stage 
routes  in  every  direction, 
we  now  have  some  500,000 
automobiles  in  California 
licensed  for  pleasure  pur- 
poses, to  which  should  be 
added  the  cars  owned  and 
operated  by  the  100,000 
Easterners  who  come  out 
here  every  winter.  The 
competitive  effect  of  all 
these  cai's  has  been,  and 
still  is,  vast  indeed.  But 
we  already  can  see  in  it 
a  declining  curve." 

1  think  that  I  can  fol- 
low Mr.  Shoup  perfectly. 
On  a  glorious  California 
Sunday  in  May  we  drove 
together  out  from  San 
Francisco  in  the  Santa 
Clara  Valley  toward  San 
Jose.  The  excellent  high- 
roads were  thronged  with 
cars.  Yet  driving  that 
day  was  not  without  its 
perplexities.  Not  only 
was  gasoline  very  high 
priced — for  California — 
but  there  was  precious 
little  to  be  obtained  at 
any  price.  One  drove  from 
service  station  to  service  station,  and 
occasionally  when  he  was  known  or 
favored  was  grudgingly  doled  out 
two  or  three  gallons  of  the  precious 
fluid.  There  was  not  an  ounce  of  it 
to  be  spared.  While  from  the  more 
remote  counties  of  the  northern  part 
of  the  State  came  tragic  reports  of 
"gas"  tanks  completely  emptied;  not 
a  drop  of  it  in  whole  townships  even 
for  emergency  purposes.  The  gaso- 
line famine  was  upon  the  land;  a 
tragedy  which  traction  men  at  least 
were  enabled  to  regard  with  complete 
equanimity. 

I  felt,  even  myself,  that  I  could 
perceive  a  distinct  lessening  of  that 
traffic  upon  the  highway  and  the  gain 
upon  the  steel  road.  On  the  pre- 
ceding afternoon  I  had  ridden  from 
Marysville  through  to  Oakland— 140 


Paul  Shoup 

I'lesident  of  the  Pacific  Kleotik-  Railway  and   vice-piesidcnt  of  tho 

Southern    Pacific    Company,    who    sees    better    times    ahead    for   the 

electric    railways    of   California.      Mr.    Shoup's   views   on   automobile 

competition  are  given  by  Mr.  Hungerford  in  this  article. 


tion  today  or  tomorrow.  Even  if  our 
national  supply  of  gasoline  runs  low 
and  fails  utterly  to  keep  pace  with 
our  very  great  national  increase  of 
self-propelled  vehicles  upon  our  high- 
ways, the  automobile  manufacturers 
will  proceed  promptly  to  develop  a 
substitute  fuel.  Do  not  forget  that, 
Mr.  Street  Railwayman.  The  high- 
way is  bound  to  be  a  real  competitor 
of  yours  for  many  a  year  to  come. 
Yet  not  necessarily  a  competitor, 
with  everything  in  its  own  favor. 

Improvements  Planned  at 
Los  Angeles 

It  is  another  phase  of  this  very 
press'  of  competitive  traffic,  however, 
that  has  led  Mr.  Street  Railwayman 
Shoup,  who  harbors  no  delusions  as 
to   the   strength   of  his   automobile 


streets,    just    outside    of 
the  heart  of  that  thriving 
city.      It   is   this   interior 
radius,  however — between 
the  private  rights-of-way 
and  the  P.  E.'s  great  main 
station  at  Sixth  and  Main 
Streets — that  the  trouble- 
some delays  occur.    It  mat- 
ters not  that  all  the  way 
from    the     Los     Angeles 
River,  near  the  old  busi- 
ness center,  up  to   South 
Pasadena,    6   miles,   there 
is    not    a    single    grade 
crossing — e  x  c  e  p  t    one, 
little    used    now — and    so 
no    interruption    whatso-  ' 
ever  from  the  heavy  auto- 
mobile traflic  of  Southern 
California.   It  is  the  eight 
or  ten  blocks  of  congested 
Main,     San     Pedro     and 
Aliso    Streets,    Los    An- 
geles,   through    w  Ji  i  c  h 
every  one  of  the  two  hun- 
dred   cars    or    more    that 
run  between  that  cit.v  and 
Pasadena  pass,  that  slows 
so  greatly  the  passage  of 
the  great  red  interurbans. 
So    Shoup   has   planned 
to  eliminate  these  delays, 
not  only  to  the  Pasadena 
and  San  Bernardino  cars 
but  also  to  those  running 
to  Long  Beach  and  other 
ocean-shore  communities  to  the  south 
and    west    of    Los    Angeles.      With 
typical  thoroughness  and  energy  he 
has    planned   an    elevated    structure 
leading  out  from  the  great  terminal 
station  of  the  Pacific  Electric  there 
at   Sixth   and   Main    Streets   and,    a 
short   distance   from   there,   branch- 
ing to  the  north  and   to  the   south 
until  it  reaches  these  same  private 
rights-of-way    of    which    we    were 
just  speaking.    There  would  be  some 
2i   miles  of  this   structure  all  told, 
and    it    would    carry    all    the    way 
from  two  to  four  tracks.    Moreover, 
as  now  planned   it   would   pass   and 
have   physical   connection   with    the 
new  Arcade  Station  of  the  Southern 
Pacific  lines  in  Los  Angeles  and  the 
sole  interchange  point  of  their  vast 
traffic  through  that  city. 
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Nor  is  this  all:  The  plan  provides 
that  a  part  of  the  connection  of  the 
proposed  elevated  railway  to  the 
Pasadena  main  stem  of  the  Pacific 
Electric  shall  pass  over  and  upon  a 
portion  of  the  right-of-way  of  the 
Los  Angeles  &  Salt  Lake  Railroad. 
By  adopting  the  construction  plans 
in  the  right  fashion  it  then  would  be 
easily  possible  for  the  Salt  Lake 
route  to  abandon  its  present  badly 
located  and  somewhat  temporary  pas- 
senger terminal  in  Los  Angeles  and 
by  a  line  adjoining  the  Pacific  Elec- 
tric's  new  elevated  lines  bring  its 
trains  right  into  the  Southern  Pa- 
cific's commodious  Arcade  Station, 
which  tracks  in  turn  will  take  all 
Southern  Pacific  trains  off  Alameda 
Street,  a  busy  thoroughfare  through 
the  city,  which  it  has  used  for  some 
forty  years  or  more.  In  a  similar 
fashion  the  Santa  Fe  might  also 
abandon  its  own  present  depot  and 
so  help  to  achieve  that  pet  dream  of 
some  of  the  Angelenos,  a  real  union 
station  for  all  their  railroads. 

But  whether  these,  last  steps  are 
ever  accomplished  or  not,  the  fact 
remains  that  by  the  simple  device  of 
tapping  the  Arcade  Station,  with  its 
projected  elevated  line,  the  Pacific 
Electric  could  and  would  be  of  great 
help  to  a  large  percentage  of  the 
tourists  who  annually  visit  Southern 
California,  to  say  nothing  of  the 
great  volume  of  the  steady  all-the- 
year  traffic.  Already  it  has  been  a 
real  factor  in  the  upbuilding  of  those 
two  great  suburban  cities  just  out- 
side of  Los  Angeles :  Pasadena,  with 
45,000  population  today,  and  Long 
Beach,  with  55,000.  A  goodly  pro- 
portion of  the  steam  railroad  travel 
bound  in  and  out  of  Los  Angeles  is 
destined  to  or  from  these  two  com- 
munities. Some  years  ago  the  South- 
ern Pacific  folk  saw  the  wisdom  in 
abandoning  for  passenger  service 
their  12-mile  branch  up  to  Pasadena 
and  letting  the  Pacific  Electric  col- 
lect and  distribute  this  form  of  traf- 
fic. The  new  plan  as  suggested  will 
render  such  interchange  far  easier. 
And  a  scheme  will  soon  be  effected 
which  will  transform  the  present 
comfortable  Southern  Pacific  station 
in  Maryland  Avenue,  Pasadena,  into 
a  complete  terminal  for  Pacific  Elec- 
tric cars  and  so  relieve  in  turn  the 
streets  of  that  rapidly  growing  sub- 
urb, which  themselves  some  time  ago 
began  to  reflect  in  no  small  degree 
the  increase  in  automobile  traffic  and 
.  congestion. 

Here  then  is  quickly  established 
that  correlation  between  the  long- 
distance and  the  short-distance  elec- 


tric train  or  car  that  broadminded 
and  far-seeing  students  of  transpor- 
tation conditions  in  the  United  States 
have  long  desired  to  see  come  into 
effect.  In  far  too  many  cases  have 
there  been  differences  or  misunder- 
standings or  long-existent  feuds  to 
celay  such  sane  and  logical  progress. 
At  Pasadena  there  is  neither.  Simply 
a  sensible  understanding  of  the  fact 
that  with  the  new  elevated  completed, 
as  well  as  the  transformation  of  its 
Southern  Pacific  terminal,  the  trip 
from  its  heart  into  the  heart  of  Los 
Angeles  can  be  made  in  from  twenty- 
five  to  twenty-seven  minutes.  It  now 
takes  from  thirty-five  to  forty.  While 
to  the  Pasadenian  bound  for  the 
north — let  us  say  to  San  Francisco — 
the  time  saving  is  far  greater.  His 
trolley  car  will  drop  him  direct  at  the 
Southern  Pacific's  new  station,  sav- 
ing him  both  the  time  and  expense 
of  transfer. 

Higher  Fares  Are  Needed 

With  so  simple  a  relief  plan  all 
worked  out  one  wonders  why  it  has 
not  long  since  been  put  into  effect. 
The  answer  is  simple:  The  improve- 
ment work  as  at  present  laid  out  by 
the  engineers  is  far  from  a  cheap 
job;  their  estimates  for  it  run  all 
the  way  from  $2,000,000  to  $5,000,- 
000.  One  speaks  quite  easily  in  mil- 
lions these  days,  yet  one  does  not 
obtain  those  selfsame  millions  quite 
so  easily.  Particularly  when  one  is 
engaged  in  conducting  a  property 
whose  operating  costs  have  climbed 
from  30  to  40  per  cent  since  1914, 
and  whose  wage-rolls  alone — for 
from  4,500  to  5,000  people — ^have 
gone  up  78  per  cent  just  since  1916. 
Cross-ties  today  cost  just  twice  what 
they  cost  five  years  ago,  while  rail 
is  up  from  $28  or  $30  a  ton  to  $47 — 
at  t?he  rolling  mills.  At  the  Pacific 
Electric's  receiving  station  transpor- 
tation across  the  continent  brings 
this  figure  close  to  $70.  At  this 
writing  I  am  advised  that  the  money 
has  been  found  and  only  the  consents 
of  the  State  Railroad  Commission 
and  Los  Angeles  city  are  necessary. 

Against  these  great  increases  in 
cost,  increases  in  fare  have  as  yet 
been  but  slight.  Local  fares  in  Los 
Angeles  still  stand  at  5  cents.  Yet 
that  city,  like  San  Francisco,  will 
in  all  probability  be  forced  to  face 
the  necessity  of  at  least  a  6-cent  fare. 
Six-cent  fares  already  have  begun  to 
creep  into  California,  which,  seem- 
ingly, has  been  far  slower  to  feel 
increased  living  costs  than  most  of 
her  sister  states  in  the  East.  Oak- 
land, San  Jose,  Fresno  and  Stockton 


already  have  them,  with  Sacramento 
soon  to  follow,  while  in  San  Diego 
local  fares,  with  the  exception  of  a 
limited  zone  in  the  heart  of  the  city 
where  a  5-cent  fare  still  prevails, 
have  been  placed  at  7i  cents,  with  a 
slight  reduction  when  tickets  are  pur- 
chased in  quantities. 

The  Pacific  Electric's  fare  in- 
creases have  been  correspondingly 
slight.  The  flat  round-trip  fare  of 
50  cents  which  formerly  prevailed 
from  Los  Angeles  to  any  of  the  sea- 
shore communities  roundabout  here 
from  Long  Beach  to  Santa  Monica — 
the  one-way  distance  varying  from 
15  to  25  miles — has  been  increased  to 
but  60  cents;  the  one-way  fare  from 
35  to  40.  Sixty  cents  for  30  to  50 
miles  seems  cheap  enough.  In  the 
minds  of  the  Pacific  Electric  folk 
it  is  far  too  cheap.  They  feel  that 
their  standard  long-distance  rate  of 
3  cents  a  mile,  based  upon  the  prac- 
tice of  their  steam  railroad  com- 
petitors, is  none  too  high. 

It  is  not  to  be  denied  that  the 
motor  bus  competitors  also  are  a 
large  factor  in  the  regulation  of 
single-trip  fares  in  some  directions 
and  possibly  round-trip  fares.  Shoup 
himself  would  be  the  last  to  deny 
such  a  factor.  He  has  a  way  of  tak- 
ing direct  hold  of  questions  such 
as  these.  It  is  fairly  characteristic 
of  him. 

"Yet  I  cannot  but  believe,"  he  says, 
"that  these  motor  buses  are  now 
bound  to  come  more  and  more  under 
public  control.  They  are  going  to  be 
taxed,  fairly  but  certainly.  They 
are  going  to  have  to  pay  their  fair 
share  for  the  renewal  and  mainte- 
nance of  the  very  pavements  for 
which  the  street  railway  companies 
paid  in  the  beginning,  and  the  tax  is 
going  to  be  based  in  some  way  in 
proportion  to  the  weight  of  the 
vehicle  and  the  consequent  destruc- 
tion that  it  does  to  the  pavement. 
All  of  which  means  of  course  com- 
petition on  terms  nearer  equality. 
And  which,  combined  with  the  steady 
increase  in  cost  of  operating  a  gaso- 
line-vehicle of  any  sort,  is  already  be- 
ginning to  give  us  a  fairer  chance  in 
California.  As  I  said  at  the  begin- 
ning we  have,  in  my  opinion,  reached 
the  peak  of  the  situation  and  are 
already  come  to  a  slightly  easier 
point." 

Rapid  Transit  Line  in  Oakland 
Also 

In  Part  I  of  this  article  I  spoke  of 
the  peculiar  problems  and  perplexi- 
ties confronting  the  street  railways 
in  San  Francisco  today.     I  omitted 
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taking  cognizance  of  the  two  rival 
systems  in  the  three  large  communi- 
ties on  the  far  side  of  San  Francisco 
Bay  until  after  I  had  mentioned  the 
head  of  the  Southern  Pacific  electric 
properties.  For,  remember,  if  you 
will,  that  all  of  Shoup's  activities  are 
not  concerned  with  the  huge  Pacific 
Electric  property,  although  that  is 
of  itself  a  man-sized  job,  with  its 
more  than  1,000  miles  of  track  and 
its  2,000  cars.  He  also  operates  the 
Fresno,  Stockton  and  San  Jose  local 
.systems,  which  are  S.  P.  properties, 
as  well  as  the  Peninsular  Railway, 
connecting  the  last  of  these  systems 
with  Los  Gatos  and  Palo  Alto,  and 
the  Visalia  Electric  Railway— some 
200  miles  of  track  in  all.  The  direct 
suburban  lines  of  the  Southern  Pa- 
cific up  at  Portland  and  at  Oakland, 
Berkeley  branch  and  one  or  two 
edge  of  San  Francisco  Bay  are  elec- 
trified. This  last  is  a  really  re- 
markable sjj'stem,  built  up  of  the 
Berkeley  branch  and  one  or  two 
other  small  feeders  of  the  parent 
Southern  Pacific  system.  From 
these,  and  some  other  brand-new 
routes,  was  built  up  a  suburban  sys- 
tem, operated  by  overhead  panta- 
graph  trolley  and  in  and  out  of  the 
main  Southern  Pacific  ferry  termi- 
nal at  Oakland  Mole  as  well  as  a  sec- 
ondary ferry  terminal  on  Alameda 
Mole.  Its  trains  of  bright  cherry- 
colored  steel  coaches,  each  seating 
120  passengers,  are  absolute  models 
in  electric  traction.  They  long  have 
been  the  admiration  of  trolleymen 
from  afar  when  they  come  to  the 
Golden  Gate. 

Yet  even  this  is  an  unprofitable 
system.  That  it  was  overbuilded 
even  the  Southern  Pacific  people 
would  probably  be  willing  to  concede 
today.  That  it  could  last  thirty  days 
without  the  strength  and  support  of 
the  parent  system  no  one  is  willing 
to  admit.  In  some  earlier  paragraphs 
I  called  attention  to  the  hotly  com- 
petitive conditions  in  San  Francisco 
and  the  excellent  service  that  ensued 
as  a  result  and  said  that  here  was 
a  regular  argument  for  the  man  who 
says  that  transportation  eflSciency 
may  only  come  under  conditions  of 
real  competition. 

Oakland  and  Berkeley  are  quite  as 
competitive  in  their  street  railway 
service  as  is  San  Francisco.  While 
the  Southern  Pacific  was  transform- 
ing and  expanding  its  suburban  lines 
at  the  east  side  of  the  bay,  a  shrewd 
resident  of  the  first  of  these  towns 
had  purchased  its  local  street  rail- 
way system  and  was  preparing  to 
develop  it  into  a  real  rapid  transit 


system  that  would  also  serve  Ber- 
keley. The  man  had  plenty  of  that 
thing  we  Americans  like  to  call 
vision,  plenty  of  capital,  too,  and  out 
of  it  all  was  evolved  the  so-called 
Key  Route,  whose  bright  new  yellow 
cars  were  hooked  together  in  trains 
and  were  quite  the  pride  of  the  com- 
munities which  they  served.  They 
ran  out  to  a  brand-new  ferry  ter- 
minal or  "mole"  and  from  it  a  fleet 
of  ferryboats  ran  to  and  from  the 
great  union  ferry  house  in  San 
Francisco. 

The  yellow  cars  are  not  so  bright 
as  they  were  in  those  days.  The  Key 
Route  has  fallen  into  days  of  ad- 
versity. If  it  were  not  for  the  own- 
ership of  the  Oakland  local  street 
railway  lines  its  days  would  be  even 


trict  that  could  and,  in  all  probability, 
eventually  will  be  abandoned  and 
pulled  up.  There  are  lines  of  the 
Key  Route  too  that  in  the  event  of 
consolidation  would  become  equally 
superfluous  and  would  suffer  a  like 
fate.  And  in  all  probability  the  ferry 
house  and  "mole"  would  disappear — 
as  far  as  the  Key  Route  is  concerned 
at  any  rate.  It  has  been  suggested 
as  a  likely  terminalfor  the  Southern 
Pacific's  long-distance  competitors 
into  San  Francisco — the  Santa  Fe 
and  the  interurban  systems  to  Stock- 
ton, to  Sacramento  and  the  north. 
But  whether  this  last  step  be  ever 
taken  or  not,  I  think  that  I  shall  not 
have  to  live  many  years  to  see  the 
day  when  the  rapid  transit  services 
at  the  east  side  of  San  Francisco  Bay 


The  suburbs  of  Lo.s  Angeles  are  noted  for  their  large  number  of  handsome  residences, 
well-kept   lawns  and  attractive  surroundings.   This  view,  with  its  palms,  is  characteristic. 


harder  than  they  already  are.  True 
it  is  that  it  has  had  some  slight  rev- 
enue relief  in  the  fact  that  it  shared 
with  the  Southern  Pacific's  electric 
lines  the  recent  general  increase  in 
the  flat  fares  from  San  Francisco  to 
Oakland,  Berkeley  or  Alameda  from 
10  cents  to  15,  and  engages  in  some 
slight  advantage  over  its  big  steam 
competitor  in  the  fact  that  the  South- 
ern Pacific  is  forced  to  pay  even  its 
electric  train  operators  the  steam 
train  wages,  a  schedule  considerably 
higher  than  that  of  the  average  trac- 
tion company.  But  even  these  ad- 
vantages do  not  seem  enough  to  spell 
a  permanent  opportunity  for  the  Key 
Route. 

Consolidation  in  Oakland  and 
Berkeley  Desirable 

The  eventual  solution  of  its  press- 
ing problems,  like  that  of  the  compet- 
ing street  railways  of  San  Francisco, 
seems  to  be  consolidation.  There  are 
suburban  electric  lines  of  the 
Southern  Pacific  in  the  Oakland  dis- 


shall    be   permanently    and    securely 
merged. 

Such  a  day  cannot,  in  my  opinion, 
come  too  quickly.  To  one  who  has 
preached,  and  he  hopes  consistently, 
transportation  efficiency  gained  by 
consolidation  and  correlation,  there 
are  plenty  of  texts  in  the  metropoli- 
tan district  of  San  Francisco.  We 
have  just  seen  how  good  planning 
and  good  old  common  sense  may  ef- 
fect such  efllicient  correlation  in  Los 
Angeles.  The  opportunities  in  the 
great  communities  to  the  north  are 
quite  as  great,  if  indeed  not  greater. 
The  economies  which  they  may  ac- 
complish are  not  alone  those  of 
money,  not  merely  benefits  to  the 
companies  which  establish  them. 
They  are  to  be  written  in  the  service 
to  each  of  the  35,000  commuters  who 
cross  daily  from  Oakland  ferry 
houses  to  San  Francisco  and  cross 
back  again  at  night.  They  are  econo- 
mies at  wholesale.  And  so  almost 
bound  to  accomplish  wholesale  re- 
sults. 
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A  Model  Traffic  Ordinance  Considered 

Tentative  Ordinance  Presented  for   Discussion — Rigid  Specifications  on  Right  of  Way, 
Speed  Control  and  Parking — Discussion  by  National  Traffic 
Officers'  Association 


THE  third  annual  convention  of  the  National  Traf- 
fic Officers'  Association  was  held  in  San  Francisco, 
August  23-27.  The  convention  devoted  its  efforts 
toward  perfecting  a  motor  vehicle  act  which  would  be 
uniform  for  all  states  and  discussed  a  tentative  model 
traffic  ordinance  presented  under  the  auspices  of  the 
A.  E.  R.  T.  &  T.  A. 

The  convention  was  addressed  by  Mayor  Rolfe  of 
San  Francisco  and  by  Governor  Stephens  of  California 
on  Monday,  after  which  the  president  of  the  association, 
Daniel  A.  Sylvester,  gave  his  annual  address.  On 
Tuesday  the  morning  was  devoted  to  committee  hear- 
ings and  the  open  session  in  the  afternoon  was  taken 
up  with  six  addresses  on  various  aspects  of  traffic 
regulation.  W.  H.  Maltbie,  general  counsel  of  the 
United  Railways  &  Electric  Company  of  Baltimore, 
talked  on  "Traffic  Regulations  from  the  Standpoint  of 
Electric  Railways."  Another  open  session  was  held 
Wednesday  afternoon,  at  which  technical  traffic  and 
vehicle  problems  were  discussed  by  several  automobile 
representatives.  On  Friday  morning  a  proposed  "Inter- 
national Vehicle  Law"  was  presented  at  an  open  session 
by  E.  W.  Braun.  The  association  desires  uniformity  in 
state  and  city  traffic  regulations  and  the  proposed  law 
covered  all  phases  of  transportation.  The  morning  ses- 
sions were  taken  up  with  committee  discussions. 

The  electric  railways  committee  spent  a  great  deal  of 
time  in  discussing  a  proposed  "Model  Traffic  Ordi- 
nance," presented  by  its  chairman,  W.  H.  Maltbie.  Mr. 
Maltbie  served  on  the  committee  on  code  of  traffic 
principles  of  the  American  Electric  Railway  Transpor- 
tation &  Traffic  Association. 

.Abstract  of  Proposed  Ordinance 

Section  1  of  the  proposed  ordinance  deals  with  defini- 
tions and  departs  from  the  conventional  ordinance  in 
defining  only  two  terms.  "Main  Thoroughfare"  is 
defined  as  "any  street  or  part  of  a  street  upon  which 
street  cars  are  operated  and  also  any  street  or  part  of 
a  street  so  signed."  "Delivery  District"  is  defined 
as  "the  area  of  traffic  congestion  officially  designated 
as  such."  The  ordinance  also  calls  every  traffic  agency 
a  vehicle  except  a  street  car. 

The  ordinance  is  unique  in  that  Section  2  specifies 
no  definite  speed  limit,  but  simply  states  "Every  driver 
shall  keep  his  vehicle  under  such  control  as  will  enable 
him,  by  the  exercise  of  ordinary  care  and  diligence, 
to  avoid  collision  or  other  interference  with  other 
vehicles  or  pedestrians  who  are  proceeding  in  accord- 
ance with  traffic  regulations." 

In  the  event  of  accidents  the  ordinance  specifies  that 
a  presumption  of  negligence  shall  lie  upon  the  vehicle 
violating  traffic  rules,  and  as  between  a  vehicle  or  street 
car  proceeding  under  a  traffic  officer's  direction  and  a 
pedestrian,  upon  the  pedestrian. 

The  section  specifies  right-hand  curb  stops  in  all  two- 
way  streets  and  states  that  no  vehicle  shall  cross  a  foot 
way  at  any  point  other  than  a  street  or  alley  crossing 
without  coming  to  a  full  stop.     The  usual  signal  and 


lighting  rules  are  specified  and  the  section  prohibit^ 
any  vehicle  passing  a  stopped  or  stopping  street  car, 
unless  the  car  is  at  a  safety  zone,  and  all  vehicles, 
except  on  one-way  streets,  must  pass  a  street  car  on  the 
right-hand  side,  but  must  pass  other  vehicles  on  the 
left-hand  side.  The  police  department  is  given  author- 
ity to  establish  safety  zones  and  all  vehicles  are  pro- 
hibited from  driving  through  or  over  any  safety  zone. 

In  regard  to  right  of  way  the  section  specifies  that 
a  "despatched"  vehicle  (proceeding  at  the  direction 
of  a  traffic  officer)  or  street  car  shall  have  the  right 
of  way,  but  that  subject  to  the  right  of  way  of  emer- 
gency vehicles  and  despatched  vehicles,  the  street  car 
shall  have  the  right  of  way.  Traffic  on  "main  thorough- 
fares" is  given  the  right  of  way  over  fraffic  on  other 
streets,  and  all  drivers  of  vehicles  approaching  a  "main 
thoroughfare"  must  slow  down  and  enter  and  cross  such 
a  thoroughfare  at  a  rate  of  speed  that  will  permit  them 
to  stop  their  vehicles  within  their  lengths.  Unless 
otherwise  specified  the  "right  and  left"  rule  is  applied 
to  all  traffic. 

Section  3  deals  with  pedestrians  and  prohibits  step- 
ping on  or  off  a  moving  street  car  and  provides  for 
movement  under  traffic  officer  direction  at  despatched 
crossings. 

No  building  or  heavy  object  whose  movement  may 
obstruct  traffic  can  be  moved  along  or  across  street 
railway  tracks  except  under  a  special  permit,  is  one  of 
the  miscellaneous  provisions  of  Section  4. 

Section  5  specifies  the  use  of  mufflers  and  prohibits 
noisy  loads,  operation  with  a  flat  wheel  or  flat  tire  or 
other  defects  that  may  interfere  with  private  or  public 
comfort. 

The  ordinance  is  unique  in  dealing  with  "delivery 
districts"  in  that  Section  6  states  that  "the  authorities 
shall  have  the  power  to  designate,  wherever  traffic  con- 
gestion shall  in  their  judgment  warrant  such  designa- 
tion, certain  special  areas  which  shall  collectively  be 
known  as  the  "delivery  district."  This  section  also 
gives  the  proper  authorities  the  power  to  specify  hours 
as  the  morning  and  evening  trafl[ic  peak  hours  and 
defines   slow,   medium   and   fast-moving   vehicles. 

Section  7  deals  with  general  regulations  covering 
deliveries,  stopping  at  curbs,  licenses,  etc.,  and  Section  8 
provides  that  no  parade  shall  pass  through  a  delivery 
district  without  a  permit  and  that  no  parades  may  be 
held  during  traffic  peak  hours  or  block  any  street  car 
line  for  longer  than  five  minutes. 

Parking  provisions  are  covered  by  Section  9  and  are 
specific  as  regards  parking  in  delivery  districts,  near 
fire  plugs,  public  buildings,  etc.  Section  10  covers 
traffic  in  one-way  streets  and  Section  11  deals  with 
special  regulations  in  the  delivery  district.  It  states 
that  vehicles  shall  not  stop  for  delivery  or  loading  of 
goods  during  peak  hours  and  limits  the  size  of  vehicles 
which  may  operate  in  the  delivery  district. 

Section  12  deals  with  street  car  regulations  and 
states  that  cars  shall  be  kept  in  good  operating  condi- 
tion, be  equipped  with  head  and  tail  lights  visible  at 
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certain  unstated  distances  front  and  rear,  be  provided 
with  life  guard,  fender  or  other  approved  protective 
device  and  make  fixed  stops  for  passengers  and  such 
other  stops  as  may  be  determined.  Violation  of  the 
ordinance  is  considered  a  misdemeanor,  but  the  penalty 
for  conviction  is  left  blank. 

The  ordinance  is  well  drawn  and  shows  that  the  com- 
mittee has  studied  traffic  conditions  in  detail.  The 
provision  regarding  main  thoroughfares  and  their 
crossings  should  expedite  street  car  schedules,  and  giv- 
ing the  street  car  the  right  of  way,  other  things  being 
equal,  should  also  aid  car  movement. 

W.  H.  Maltbie  in  discussing  the  ordinance  pointed 
out  that  the  present  traffic  problem  grows  out  of  the 
development  of  the  automobile,  which  has  increased 
the  speed  of  traffic  movement  and  the  number  of 
traffic  vehicles,  and  that  the  modern  office  building 
has  increased  the  concentration  of  traffic  in  the 
delivery  districts.  He  stated  that  regulation  is  essen- 
tial which  must  provide  safety  at  every  point,  expedite 
traffic  and  afford  protection  to  individual  rights  to  the 
street,  such  as  the  access  of  property  owners  to  their 
property,  drivers,  riders,  pedestrians  and  freight 
movers  to  passage  through  the  streets,  and  all  classes 
of  emergency  traffic. 

The  solution  of  the  problem  must  be  a  compromise 
based  on  give  and  take,  the  rights  of  the  few  yielding 
to  those  of  the  many  and  the  normal  service  to  the 
emergency  service,  but  no  right  must  be  entirely  denied. 

Mr.  Maltbie  continued  by  saying  that  traffic  condi- 
tions differ  in  the  various  localities  of  a  city  so  that 
district  traffic  regulations  and  rules  are  essential;  that 
conditions  vary  from  hour  to  hour  in  the  districts  so 
that  peak  and  off-peak  rules  and  regulations  must  be 
provided,  and  finally  that  the  nature  of  the  rules  and 
regulations  depend  on  the  character  of  the  traffic,  which 
necessitates  a  classification  of  traffic  with  individual 
rules  and  regulations  for  each  class. 

Electric  Railways  Well  Represented 

Ten  committees  were  appointed  to  make  recommen- 
dations for  a  model  traffic  law,  each  committee  to  cover 
its  respective  field.  The  railway  industry  was  well 
represented  on  the  committees,  as  is  indicated  by  the 
following  list  of  committees  and  the  names  of  the 
railway  representatives:  Arrests  and  penalties,  J.  H. 
Handlon,  general  claim  agent  United  Railroads  of  San 
Francisco;  auto  and  truck  transportation,  W.  V.  Hill, 
manager  California  E.  R.  A.;  electric  railways,  W.  H. 
Maltbie,  general  counsel  United  Railways,  Baltimore, 
and  W.  R.  Alberger,  vice-president  San  Francisco- 
Oakland  Terminal  Railways  and  president  California 
E.  R.  A.;  general  laws,  F.  E.  Chapin,  general  man- 
ager Peninsular  Railway  and  San  Jose  Railroads ;  head- 
lights, E.  M.  Maggard,  general  manager  Petaluma  & 
Santa  Rosa  Railway;  municipalities,  E.  L.  Lewis,  as- 
sistant general  manager  Los  Angeles  Railway  Corpora- 
tion; organization,  W.  M.  Abbott,  chief  counsel  United 
Railroads  of  San  Francisco;  rules  of  road,  F.  W.  Web- 
ster, general  manager  Visalia  Electric  Railroad,  Fresno 
Traction  Company,  Stockton  Electric  Railroad  and  Cen- 
tral California  Traction  Company;  safety  first  and 
safety  appliances,  C.  E.  Brovra,  general  manager  San 
Francisco,  Napa  &  Calistoga  Railway;  steam  railroads, 
H.  A.  Mitchell,  general  manager  San  Francisco,  Sacra- 
mento Railroad. 

On  the  last  day  of  the  convention  the  executive  com- 


mittee of  the  association  decided  to  put  the  committee 
reports  in  the  hands  of  a  special  committee  which  would 
have  time  fully  to  digest  the  various  recommendations 
and  prepare  the  desired  model  traffic  law  in  time  to 
submit  it  to  the  Dec.  2  meeting  of  the  executive  com- 
mittee. On  this  committee  for  framing  the  law  the 
following  men  were  named:  David  Farres,  Automobile 
Club  of  Southern  California,  Los  Angeles,  chairman; 
W.  H.  Maltbie,  counsel  for  United  Railways  &  Electric 
Company,  Baltimore;  Robert  W.  Martland,  secretary 
California  Auto  Trades  Association,  San  Francisco, 
David  Von  Schaak,  National  Safety  Council,  New  York ; 
E.  W.  Braun,  Associated  Chambers  of  Commerce,  Elgin, 
111. ;  Percy  E.  Towne,  American  Automobile  Association, 
San  Francisco;  J.  B.  Monahan,  Southern  Pacific  Rail- 
road, San  Francisco;  J.  E.  McCurdy,  Peninsula  Rapid 
Transit  Company,  San  Mateo,  Cal.,  and  Dr.  Clayton  H. 
Sharp,  Illuminating  Engineering  Society,  New  York. 

While  the  recommendations  of  all  the  committees  are 
to  be  considered  in  framing  the  proposed  model  law 
where  they  can  then  be  studied  as  a  whole,  it  may  be 
of  interest  nevertheless  to  mention  here  some  of  the 
provisions  recommended.  The  electric  railways  com- 
mittee approved  specifically  many  sections  of  the  "model 
traffic  ordinance,"  which  was  printed  and  circulated  at 
the  convention  by  a  committee  of  the  American  Elec- 
tric Railway  Transportation  &  Traffic  Association.  The 
general  laws  committee  approved  the  provision  that  all 
motor  vehicles  must  come  to  a  full  stop  before  crossing 
steam  or  interurban  electric  railways.  The  auto  truck 
and  transportation  committee  recommended  that  motor 
vehicles  for  passengers  and  freight-carrying  purposes 
be  considered  as  common  carriers  and  that  their  control 
should  be  vested  in  utility  commissions  of  the  states 
in  which  they  operate. 

Mr.  Maltbie  is  to  write  that  part  of  the  proposed  law 
that  deals  with  city  traffic,  while  Mr.  Farres  will  write 
the  portion  that  deals  with  the  highways,  after  which 
the  committee  as  a  whole  will  pass  on  the  material 
presented. 

The  meetings  were  held  in  the  San  Francisco  Munic- 
ipal Auditorium,  where  ample  space  was  available  for 
the  display  of  a  large  number  and  variety  of  safety  de- 
vices under  the  same  roof,  with  meeting  halls  of  large 
and  small  size  suitable  for  the  general  and  committee 
sessions. 

The  association  voted  to  change  its  name  to  the  Inter- 
national Traffic  Officers'  Association.  Lieut.  Daniel  A. 
Sylvester  of  the  San  Francisco  traffic  police  was  re- 
elected president  and  Chicago  was  chosen  as  the  next 
place  of  meeting,  the  date  to  be  fixed  by  the  executive 
committee. 


The  Illinois  Committee  on  Public  Utility  Informa- 
tion, 203  South  Dearborn  Street,  Chicago,  111.,  has  re- 
cently issued  its  Speakers'  Bulletin  No.  Ill,  entitled 
"Regulation  of  Public  Service  Companies."  This  bulle- 
tion  is  for  the  purpose  of  suggesting  ideas  to  speakers 
who  are  called  upon  to  express  themselves  with  refer- 
ence to"  public  utility  problems.  The  present  bulletin 
endeavors  to  assemble  opinions  of  experts  on  funda- 
mental questions  concerning  regulation  and  furnishes 
information  about  law  and  practice  which  have  drawn 
around  regulatory  commissions.  It  emphasizes  the 
spirit  of  regulation  which  governmental  bodies  are 
exercising  the  country  over  to  give  fair  dealings  both 
to  the  public  and  to  the  public  utilities. 


496 


Electric    Railway    Journal 


Vol.  56,  No.  11 


THE    TOP   VIEW    SHOWS    THE    STANDARD    OVERHEAD    CONSTRUCTION  ON  TANGENT  OF  THE  MONTREAL,  HARBOR" 
COMMISSION.     THE  LOWER  VIEWS  ILLUSTRATE  THE  CONSTRUCTION  AT  CURVES  AND  SWITCHES 
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PORTION  OP  THE  UNEL.ECTRIFIED  WATERFRONT  OF  MONTREAL,  SHOWING  PIERS,  TERMINAL  RAILWAY,  ETC. 


Electrification  in  Montreal 

Montreal  Harbor  Commission  Is  Installing  2,400  Volts  on  58  Miles  of  Terminal  Track- 
Work  Decided  on  Before  War,  but  Now  Being  Carried  Out 


UNDER  the  direction  of  the  Montreal  Harbor  Com- 
mission, at  the  head  of  which  is  a  former  electric 
railway  manager,  William  G.  Ross,  Montreal 
harbor  has  become  the  second  in  North  and  South 
America  and  the  seventh  in  the  world  as  to  the  value 
of  foreign  commerce  passing  through  it.  The  harbor 
may  be  considered  to  extend  a  distance  of  about  17 
miles  on  both  sides  of  the  St.  Lawrence  River,  and  as 
it  is  at  the  head  of  ocean  navigation  on  the  St.  Lawrence 
River  and  at  the  foot  of  inland  navigation  of  the  Great 
Lakes  it  seems  certain  to  increase  in  importance  still 
further.  The  large  supply  of  electric  power  in  the 
vicinity  of  Montreal  will  be  an  important  feature  in  the 
development  of  that  port. 

It  is  not,  however,  with  the  shipping  features  of  the 
port  that  this  article  will  treat,  but  in  regard  to  the 
terminal  railway,  which  is  now  being  electrically 
equipped  under  the  direction  of  the  commission.  This 
railway  comprises  some  58  miles  of  track  extending 
along  the  waterfront  and  connected  with  the  piers,  as 
well  as  with  the  steam  railroads  which  enter  Montreal. 
Regularly  during  the  summer  season  the  shunting  on  this 
harbor  railway  amounts  to  from  1,000  to  1,800  cars  daily. 

Decision  to  electrify  this  line  was  made  in  1914,  after 
the  commission  had  determined  that  an  electric  loco- 
motive could  handle  at  least  25  per  cent  more  traffic  than 
a  steam  locomotive  and  that  its  operation  was  much 
more  under  control,  but  owing  to  financial  conditions 
caused  by  the  war  construction  was  deferred.  During 
the  summer  season  of  1918  nine  locomotives  were  in 
operation,  and  it  was  decided  that  if  the  service  was  to 
be  maintained  at  its  highest  efficiency  additional  loco- 
motives would  be  required.  In  July,  1919,  plans  and 
specifications  were  issued  for  the  electrical  equipment 
of  the  lines,  and  a  start  was  made  in  September  of  last 
year.    About  half  of  the  overhead  lines  are  now  electric. 


In  view  of  the  climatic  conditions  and  the  very  suc- 
cessful operation  of  the  Canadian  National  Railway 
lines  through  the  Montreal  tunnel  terminals,  which  have 
a  2,400-volt  direct  current  overhead  system  in  use,  a 
similar  system  was  adopted  for  the  Montreal  harbor 
terminal. 

Overhead  Equipment 

The  overhead  equipment,  which  is  illustrated  in 
several  accompanying  views,  consists  of  cross-span 
catenary  construction.  The  main  messenger  is  a  A-in. 
extra-galvanized  Siemens-Martin  steel  cable,  anchored 
at  half  mile  sections.  The  anchor  poles  are  heavily 
guyed  in  all  directions.  The  cross-spans  are  supported 
by  wooden  and  steel  poles  at  spacings  of  150  ft.  on 
tangent  double  track  and  120  ft.  or  105  ft.,  as  conditions 
require,  on  curves  and  in  yards.  The  cross-span  wire 
is  a  A -in.  high-strength  galvanized  steel  cable,  the 
tension  on  the  messenger  and  span  being  maintained  at 
approximately  2,300  lb.  The  working  conductor  is 
No.  0000  grooved  hard-drawn  copper  wire,  suspended  by 
the  loop  hangers  at  a  uniform  height  of  23  ft.  above  the 
top  of  the  rail. 

Wooden  poles  are  being  used  where  the  development  is 
not  completed,  these  being  western  cedar  timber,  vary- 
ing in  length  from  40  ft.  to  65  ft.  as  conditions  demand. 
The  poles  are  butt  treated  with  hot  carbolineum  as  a 
preservative.  Steel  poles  are  being  used  when  perma- 
nent conditions  exist,  the  poles  being  set  in  concrete 
carried  well  above  the  ground  level.  Welded  7-in.  No. 
0000  bonds  are  used. 

At  present  two  electric  locomotives,  built  originally  for 
the  Canadian  Northern  Railway,  are  being  used  to  shunt 
cars  on  the  finished  portion  of  this  line.  A  substation, 
built  for  an  ultimate  capacity  of  three  1,000-kw.  motor- 
generator  sets,  is  being  erected. 
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Take  Your  Choice 

SENATOR  Harding  and  Governor  Cox  have  replied 
to  a  questionnaire  presented  to  them  by  the  Amer- 
ican Association  of  Engineers.  Governor  Cox  gives 
an  unequivocal  "yes"  as  his  reply  to  each  of  the  five 
questions  presented.  Senator  Harding  does  not  say  no 
to  any  question  and  does  say  yes  to  some,  but  reserves 
his  decision  on  one  main  "important  and  far-reaching" 
question  until  he  has  given  it  "the  very  fullest  study." 

The  questions  submitted  were:  (1)  Do  you  favor 
a  Department  of  Public  Works,  for  the  purpose  of 
reducing  and  co-ordinating  the  present  number  of 
bureaus  and  commissions  and  reducing  the  useless 
expenditure  of  money  incidental  thereto?  (2)  Are  you 
in  favor  of  putting  all  engineering  and  construction 
enterprises  (excepting  purely  military  work)  in  such  a 
department  to  obtain  economy  and  efficiency?  (3)  Do 
you  favor  an  engineer  as  member  of  the  Interstate 
Commerce  Commission?  (4)  Do  you  favor  a  pro- 
gressive and  constructive  program  of  conservation  and 
development  of  our  natural  resources?  (5)  Do  you 
favor  a  budget  system  for  appropriating  public  Junds? 
(6)  Do  you  favor  the  reclamation  of  waste  lands  and 
giving  the  settler  the  advantage  of  procuring  such 
lands  by  a  sound  financial  system  such  as  is  provided 
by  a  rotating  fund? 

Governor  Cox  replied: 

'"My  reply  to  every  one  of  the  questions  you  ask  is 
unequivocally  'Yes.' " 

Senator  Harding  replied: 

"I  have  had  up  the  matter  of  the  Department  of 
Public  Works.  ...  I  fear  I  should  be  unworthy  of 
public  confidence  if  I  ventured  to  decide  so  important 
and  far  reaching  a  question  without  the  very  fullest 
study.  It  involves  the  reorganization  of  several  depart- 
ments. Undoubtedly,  there  is  necessity  for  this,  but  I 
should  be  very  reluctant  to  commit  myself  unalterably 
to  it  without  the  very  fullest  of  understanding.  .  .  . 
I  have  already  sent  for  the  congressional  hearings  on 
the  particular  question. 

"I  may  say,  in  a  general  way,  that  I  think  very  well 
of  the  appointment  of  an  engineer  on  the  Interstate 
Commerce  Commission  and  I  have  always  spoken 
heartily  in  favor  of  a  progressive  and  constructive 
program  of  conservation.  I  am  sure  you  know  I  favor 
the  budget  system  and  a  very  forward  policy  relating 
to  reclamation  and  irrigation." 


Appeal  to  Encourage  Research 

ENGINEERING  FOUNDATION,  administered  under 
the  auspices  of  United  Engineering  Society  and  the 
four  "founder  societies,"  A.  S.  C.  E.,  A.  I.  M.  &  M.  E., 
A.  S.  M.  E.  and  A.  I.  E.  E.,  is  supported  only  by  volun- 
tary endowment  and  now  finds  itself  in  need  of  approxi- 
mately $500,000  additional  endowment  immediately,  to 
add  to  the  present  $300,000  and  the  assured  $250,000 
more.  It  appeals,  in  a  bulletin  issued  Aug.  23  from  its 
headquarters,  29  West  Thirty-ninth  Street,  New  York, 
to  the  engineering  profession  and  industries  based  on 
engineering  for  the  necessary  endowment. 

Engineering  Foundation  is  organized  to  support  re- 
searches in  engineering  and  to  aid  in  applying  the 
results  to  engineering  industries.  It  exists  largely  on 
account  of  the  need  of  research,  other  than  that  carried 
on  by  the  Government  and  large  corporations,  beyond 


the  means  of  industrial  engineers,  small  companies  and 
separate  societies.  Its  method  of  operation  is  to  sup- 
port researches  by  individuals  and  organizations  and 
to  co-operate  with,  but  not  duplicate  the  work  of,  other 
research  organizations  which  now  exist  and  operate  in 
limited  or  restricted  fields.  It  also  purposes  eventually 
to  establish  a  research  institute  and  laboratory,  the 
latter  probably  partly  self-sustaining. 

The  bulletin  records  the  past  history  and  accomplish- 
ments of  Engineering  Foundation  and  indicates  its  use- 
fulness to  the  industries  dependent  upon  engineering 
and  applied  science.  It  shows  the  need  of  the  founda- 
tion and  the  reasons  why  engineering  industries  should 
make  an  effort  to  add  to  its  endowment. 


San  Francisco  Rail  Jointing  Methods 

IN  THE  last  ten  years  the  United  Railroads  of  San 
Francisco  has  made  more  than  11,000  rail  joints  on 
the  tracks  of  its  system,  and  although  joints  laid  pre- 
vious to  1910  have  given  some  trouble,  to  date  there 
have  been  no  cases  of  loosening  or  cupping  in  track 
laid  since  the  present  installation  methods  were 
adopted.  No  welded  joints  have  been  put  in  and  with 
the  present  record  for  joints  that  stand  up  under  long 
service  engineers  of  the  company  do  not  consider  that 
welding  is  necessary  under  conditions  in  San  Francisco. 

The  policy  followed  is  to  allow  rail  joining  to  be  done 
by  only  one  crew  and  to  keep  the  work  of  this  crew  up 
to  a  very  strict  high  standard.  This  crew,  which  also 
does  the  bonding,  consists  of  one  foreman  and  two  to 
four  men.  Two  additional  men  are  required  for  oper- 
ating the  planer  when  that  is  required.  The  crew  is 
kept  as  nearly  intact  as  labor  conditions  permit. 

When  a  rail  joint  is  to  be  made  the  track  laying  gang 
leaves  it  after  simply  putting  the  plates  in  place  with 
two  bolts  to  hold  them  together.  When  the  bonding 
crew  comes  along  the  plates  are  removed  and  a  very 
careful  job  of  fitting  and  finishing  all  parts  of  the  joint 
is  done.  The  secret  of  the  company's  success  with  rail 
joints  is  believed  to  be  a  tight  fit  all  around.  Inspectors 
make  sure  that  this  is  secured  even  if  the  crew  has  to 
come  back  to  the  joint  several  times;  in  fact,  this  is  not 
an  unusual  occurrence. 

An  important  part  of  the  work  is  the  filing  off  of  the 
rail  heads  until  both  are  exactly  on  the  same  level. 
This  is  done  with  a  vixen  file  held  in  a  two-man  machine. 
The  file  is  worked  back  and  forth  along  the  joint  until 
both  rail  heads  show  bright  for  their  full  widths.  The 
theory  is  that  if  the  rail  heads  are  exactly  level  and  if 
the  joint  is  tight  cupping  cannot  occur.  It  has  some- 
times been  noted  that  a  rail  joint  on  which  no  difference 
of  level  can  be  seen  or  felt  with  the  fingers,  nevertheless 
will,  when  the  file  is  put  on  it,  show  that  there  is  a 
slight  difference  in  elevation.  This  is  at  once  apparent 
after  a  few  strokes  of  the  file,  as  low  places  will  not  show 
bright.  The  elimination  of  this  slight  difference  is 
believed  to  prevent  the  beginning  of  the  destruction  of 
the  joint  by  preventing  "cupping"  from  starting. 

All  the  joints  referred  to  above  are  on  106-lb.  rail  and 
use' bridge  type,  twe.ve-bolt  hole,  Loraine  Steel  Company 
plates.  The  custom  is  to  buy  plates  and  rails  at  the 
same  time  and  to  specify  that  the  plates  shall  be  of  the 
same  metal  and -of  the  same  hardness  as  the  rails.  The 
engineers  of  this  company  believe  that  plates  made  of 
material  softer  than  the  rail  itself  are  less  likely  to 
keep  the  joint  permanently  tight. 
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Electrification  of  the  Prussian  Railways 

in  Silesia* 

Single-Phase  Power  with  15,000  Volts  on  the  Contact  Line  Is  Used— Interconnected  Water 
Power  Plants  with  Steam  Auxiliary  Furnish  Power— Several  Types  of  Loco- 
motive Are  Required  to  Cover  All  Classes  of  Requirements 


THE  railroads  of  the  Silesian  mountains  extend 
along  the  frontier  of  Bohemia  between  Gorlitz 
and  Glatz,  as  indicated  in  Fig.  1.  They  serve 
several  industrial  districts,  of  which  Waldenberg  is  the 
most  important.  There  is  a  very  important  traffic  of 
both  passengers  and  merchandise,  especially  coal,  the 
development  of  which  should  be  facilitated  by  the  elec- 
trification of  the  railway  lines. 

This  electrification  was  authorized  by  a  law  dated 
June  30,  1911.  It  is  intended  to  include  all  ^he  lines 
of  the  district  of  Breslau.  In  order  to  minimize  the 
expense  of  installation  and  to  profit  from  existing  facil- 
ities, power  will  be  purchased  from  a  private  company 
founded  by  the  Allegemeine-Elektricitats-Gesellschaft 
and  the  Siemens-Schuckert-Werke,  which  have  under- 
taken the  construction  of  the  central  stations  and  the 
high-tension  transmission  lines  joining  them,  the 
administration  of  the  system  retaining  to  itself  the 
title  to  the  equipment  of  the  lines.  The  company 
obligates  itself  to  deliver  40,000,000  kw.-hr.  per  year 
at  a  price  of  2.75  pfennigs,  with  a  rebate  of  1  pfennig 
per  kilowatt-hour  not  used.  The  maintenance  of  the 
high-tension  line  and  substations  devolves  upon  the  rail- 
roads. 

Fig.  2  gives  a  simplified  profile  of  the  principal 
line,  which  extends  from  Lauban  to  Konigszelt.  Heavy 
grades  are  encountered,  and  the  train  weights  are  up 
to  550  net  tons  for  the  expresses  and  1,300  tons  for 
the  freight  trains.  With  steam  operation  the  use  of 
two  very  heavy  locomotives  for  each  five  cars  was 
necessary.  Aside  from  this  the  proximity  of  important 
hydraulic  power  permitted  with  electrification  a  large 
saving  in  coal.  Hydraulic  stations  are  located  at  Mauer 
with  5,500  kw.,  Marklissa  with  2,600  kw.  and  Weistritz 
with  1,300  kw. 


•Based  on  article  In  Revue  Gen&rale  de  I'Electricite,  Jan.  31. 
1920.  Original  long  article  by  E.  C.  Zelime  appeared  in  Elektro- 
technische  Zeitschrift,  July  17,  24  and  31,  1919. 
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FIG.    1.     MAP  OF  SILESIAN  MOUNTAIN  ELECTRIFICATION 

The  complete  system  includes  the  following  lines: 
Double-track  line  from  Lauban  to  Konigszelt,  80  miles; 
single-track  line  from  Nieder-Salzbriinn  to  Halbstadt, 
21.8  miles;  double-track  line  from  Ruhbank  to  Landes- 
hut,  3.7  miles,  with  branch  line  from  Landeshut  to 
Liebau,  16.8  miles;  line  from  Hirschberg  to  Warm- 
briinn,  Schreiberhau  and  Griinthal,  33  miles;  line  from 
Hirschberg  to  Schmiedeberg  and  Landeshut,  25  miles. 
These  total  a  route  mileage  of  170,  comprising  310 
miles  of  single  track.  All  of  the  other  lines  have  profiles 
similar  to  that  of  the  principal  line.  The  maximum 
grade  is  2  per  cent  between  Freiburg  and  Nieder- 
Salzbrunn;  the  other  grades  are  1*  and  1  per  cent, 
and  the  difference  in  elevation  is  1,080  ft.  On  the 
double-track  line  from  Hirschberg  to  Griinthal  the  dif- 
ference in  elevation  is  1,800  ft.,  with  a  grade  of  24 
per  cent.  The  curves  are  likewise  very  numerous  and 
their  radius  is  sometimes  as  low  as  620  ft. 

Coal  of  a  mediocre  grade,  peat  and  coal  dust  will 
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be  made  to  furnish  the  auxiliary  power  supply.  Sta- 
tions to  utilize  these  will  be  constructed  near  the  mines 
to  save  freight.  A  voltage  of  15,000  was  chosen  for 
the  contact  line,  using  16-cycle,  single-phase  current. 
The  principal  steam  plant  has  been  constructed  about 
1.25  miles  from  the  Mittlesteine  station,  40.7  miles  from 
Lauban.    The  price  of  coal  at  this  point  was  6.4  marks 
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PIG.  3.      CONNECTION  DIAGRAM  FOR  NIEDER-SALZBRUNN 
SUBSTATION 

per  ton  before  the  war.  Its  calorific  value  was  11,000 
B.t.u.  per  pound,  on  the  average,  with  17  to  20  per  cent 
ash. 

This  station  was  designed  for  twenty-four  trains,  of 
which  one-half,  when  climbing  grades,  would  require 
9,000  kw.,  the  other  half  3,000  kw.  Four  5,000-kva. 
turbo-generators  were  installed  operating  at  1,000  r.p.m. 
and  producing  3,500  volts  at  16.6  cycles.  The  ultimate 
plan  calls  for  six  units.  The  station  also  contains  three 
other  turbo-generators  of  2,500-kva.  capacity  each,  oper- 
ating at  3,000  r.p.m.,  2,000  volts  and  50  cycles.  These 
will  serve  neighboring  localities  with  power. 

The  single-phase  voltage  is  raised  from  3,500  to 
80,000  by  means  of  six  5,000-kva.  transformers.  The 
oil  circuit  breakers  are  of  the  remote-control  type  and 
the  instruments  and  circuit  breakers  are  on  the  low- 
tension  side.  To  take  care  of  sudden  changes  in  load, 
the  generators  are  furnished  with  Tirrill  regulators  and 
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overcompounded  fields  which  provide  constant  potential 
at  all  substations.  The  80,000-volt  buses  with  their 
protective  apparatus  are  immediately  behind  the  trans- 
formers. 

The  boiler  room  is  planned  for  fourteen  boilers  with 
inclined  tubes  having  4,900  sq.ft.  heating  surface, 
designed  for  a  pressure  of  230  lb.  per  sq.in.  Of  these 
ten  have  been  in- 
stalled. The  large 
boiler  capacity  pro- 
vides for  large  vari- 
ations of  load.  The 
furnaces  are  auto- 
matically fired,  the 
Plut  stoker  system 
being  used  with 
forced  draft.  Ash 
removal  is  accom- 
plished by  the  use  of 
600-lb.  carts,  pushed 
by  man-power.  The  boilers  are  equipped  with  super- 
heaters and  feed-water  heaters. 

The  distances  along  the  80,000-volt  transmission  lines 
from  the  central  station  to  the  substations  are  respec- 
tively Nieder-Salzbriinn,  23.6  miles;  Ruhbank,  35.5 
miles;  Hirschberg,  52.1  miles,  and  Lauban  77  miles. 
The  substations  are  so  located  as  to  minimize  line 
losses. 

The  voltage  is  transformed  from  80,000  to  16,000  in 
the  substations  by  means  of  air-cooled  transformers. 
There  are  five  of  these  at  Nieder-Salzbriinn,  four  at 
Ruhbank,  five  at  Hirschberg  and  three  at  Lauban,  all 
rated  at  1,600  kva.  Fig.  3  gives  the  scheme  of  dis- 
tribution. The  high-tension  line  enters  and  leaves  at 
the  second  floor  level  and  the  low-tension  at  the  first 
floor. 

The  high-tension  line,  in  duplicate,  is  composed  of 
four  wires  suspended  by  string  insulators  containing 
five  units  each.  The  span  varies  from  330  to  660  ft. 
The  line  is  of  185,000  circ.mil  copper  cables  to 
Nieder-Salzbrunn,  130,000  circ.mil  to  Hirschberg,  and 
60,000  circ.mil  to  Lauban.  The  contact  wire  is  of  hard- 
drawn  copper  with  "figure  8"  section,  200,000  circ.mil 
area  and  with  a  tensile  strength  of  53,000  lb.  per  sq.in. 
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FIG.    5.      DIAGRAM    OF    THE    BBRGMANN    LOCOMOTIVE 
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The  contact  system  is  supported  by  catenary  sus- 
pension. On  part  of  it  an  auxiliary  cable  suspended 
from  the  messenger  carries  the  contact  wire,  which 
alone  is  insulated.  On  another  part  two  contact  wires 
are  suspended  from  the  same  cable.  A  special  arrange- 
ment has  been  adopted  to  allow  for  longitudinal  dis- 
placement of  the  contact  wire  as  shown  in  Fig.  4. 

The  electric  locomotives  were  required  to  comply  with 
the    following    requirements:       Haul    440-ton    express 
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FIG.  6.     CONNECTION  DIAGRAM,  BERGMANN 
LOCOMOTIVE 

trains,  400-ton  passenger  trains  or  485-ton  freight 
trains  on  the  2  per  cent  grade  with  curves  of  580  ft. 
radius,  and  1,100-ton  freight  trains  on  grades  of  1  per 
cent  with  curves  of  2,500  ft.  radius,  with  varying 
intermediate  conditions.  The  equipment  includes  twenty 
locomotives  for  heavy  express  and  passenger  service, 
thirty-five  locomotives  for  freight  service,  seven  locomo- 
tives for  light  trains,  thirteen  locomotives  for  mixed 
trains  and  six  motor  cars.  The  war  greatly  delayed 
the  delivery  of  the  locomotives. 

The  side-rod  locomotive  built  by  the  Bergmann- 
Electricitats-Werke  is  shown  in  Fig.  5.  There  is  one 
motor  rated  at  2,250  kw.  It  delivers  its  power  by 
means  of  cranks  set  at  90  deg.  and  with  intermediate 
jackshafts  to  which  the  wheels  are  coupled.  The  loco- 
motive has  a  very  regular  torque. 

The  rear  axle  has  no  end  play,  but  that  of  the  center 
axles  is  0.5  in.  and  that  of  the  forward  axle  is  1  in. 
on  each  side.  The  pony  axle  under  the  boiler  has 
over  2  in,  play. 

The  torque  corresponding  to  the  rated  power  is  65,000 
Ib.-ft.  at  240  r.p.m.  The  maximum  speed  is  380  r.p.m. 


Provision  has  been  made  for  shifting  the  brushes  by 
which  means  2,250  kw.  can  be  developed  at  880  r.p.m. 
For  this  reason  commutating  poles  are  not  used,  but  the 
poles  have  been  designed  so  that  the  induction  will  be 
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FIG.    7.      CONNECTION    DIAGRAM,    MAFFBI-SCHWARZKOPF 
LOCOMOTIVE 

sufficient  in  the  zone  of  commutation,  whatever  be  the 
position  of  the  brushes. 

The  motor  is  cooled  by  a  fan  driven  by  a  23-kw. 
motor.    A  similar  fan  cools  the  transformer. 

The  driving  wheels  of  the  locomotive  have  been  made 
as  small  as  the  speed  of  the  motor  would  permit,  the 
diameter  being  4  ft.  1.2  in.  At  380  r.p.m.  this  pro- 
duces a  speed  of  56  m.p.h.  The  diameter  of  the  frame 
of  the  motor  is  11  ft.  5.8  in.;  that  of  the  rotor,  8  ft. 
10.4  in.,  and  that  of  the  commutator  6  ft.  10  in.  There 
are  twenty-six  poles  and  the  total  weight  of  the  motor 
is  about  24  tons.  Regulation  is  accomplished  by  vary- 
ing the  electromotive  force  applied  and  by  changing 
the  brush  position.  The  commutator  for  the  trans- 
former connections  is  operated  by  compressed  air  and 
operates  as  is  shown  diagrammatically  in  Fig.  6  here- 
with. 

The  operator  controls  the  potential  and  the  brush 
position  by  means  of  two  controllers.  On  starting,  the 
pantograph  is  raised  by  compressed  air  and  the  oil 
circuit  breaker  is  closed.  At  this  point  the  brushes  are 
in   their   extreme    position. 
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In  addition  to  the  apparatus  described  above,  men- 
tion should  be  made  of  the  boiler,  fired  with  coke  burned 
under  forced  draft  furnished  by  electrically  driven  fans, 
which  is  used  to  heat  the  trains. 

The  weight  of  the  locomotive  on  the  track  is  119  tons, 
divided  18.2  tons  on  each  driving  axle  and  15.4  tons 
on  each  idle  axle. 

A  modification  of  the  above  locomotive  was  built 
with  two  760-kw.  motors  each  and  a  reduction  of  the 
speed  by  a  single  gear  acted  upon  by  each  of  the  motors, 
the  gear  being  on  an  intermediate  axle  placed  between 
two  driving  motors.     The  motor  speed  is  900  r.p.m. 

For  the  express  trains  a  type  of  locomotive  with  a 
900-kw.  motor  (1,300  kw.  on  the  hourly  rating)  is 
used.  These  locomotives  were  built  by  the  Maffei- 
Schwarzkopf-Werke  and  are  for  trains  of  265  to  375 
tons.  They  have  three  coupled  axles  spaced  respectively 
5  ft.  3.2  in.  and  7  ft.  7.1  in.  The  mean  speed  is  28 
m.p.h.  and  the  maximum  56  m.p.h.  The  weight  is 
91.5  tons,  of  which  40.5  tons  is  for  electrical  equip- 
ment. 

The  motor  is  placed  slightly  above  the  axles  and 
crank-connected  through  intermediate  beams  to  the 
three  driving  axles.  The  motor  is  of  the  series  com- 
pensating type  without  auxiliary  resistance  and  without 
any  special  commutation  devices.  The  voltage  in  the 
field  coils  and  in  the  short  circuit  of  the  rotor  is  so 
low  that  it  can  be  compensated  with  normal  resistance 
of  the  commutating  circuit.  There  are  nineteen  steps 
in  the  speed  control,  which  is  accomplished  with  the 
aid  of  an  auxiliary  transformer  as  indicated  in  Fig.  7. 
This  transformer  raises  or  lowers  the  secondary  volt- 
age furnished  by  the  several  windings  of  the  main 
transformer. 

The  locomotives  for  freight  trains  carry  three  motors, 
each  driving  two  axles  by  means  of  a  counter-weighted 
crankshaft.  The  tractive  eifort  is  35,400  lb.  at  6.4 
m.p.h.,  16,500  lb.  at  12.4  m.p.h.  and  15,400  lb.  at  18.7 
m.p.h.  The  maximum  speed  is  31  m.p.h.  These  loco- 
motives carry  two  pantographs  and  two  transformers, 
of  which  the  primaries  are  connected  in  parallel  and 
the  secondaries  in  series,  insuring  uniform  distribution 
of  the  load. 

The  stators  have  a  reversible  winding  to  change  the 
direction  of  rotation,  a  compensating  winding  and  a 
commutating  winding,  the  latter  two  being  in  series 
with  the  rotor.  The  two  transformers  have  ten  wind- 
ings and  the  connections  are  so  made  as  to  obtain  fifteen 
speed  steps  as  indicated  in  Fig.  8.  All  of  the  control 
is  electric.  The  ventilating  and  pump  motors  are 
90-volt,  the  lighting  is  at  20  volts  and  the  heating  at 
200  volts,  the  circuits  being  tapped  in  on  the  various 
windings  of  the  transformers.  The  locomotive  is  oper- 
ated from  the  extreme  end,  the  center  serving  as  a  bag- 
gage compartment. 

Motor  cars  have  been  provided  for  light  traffic.  The 
trains  are  composed  of  three  cars.  Each  has  a  capac- 
ity of  150  persons  and  3.3  tons  of  baggage,  and  can 
besides  haul  one  22-ton  trailer.  The  motor  car  is 
placed  between  the  two  trailers;  it  carries  one  motor 
with  two  rotors,  geared  to  an  intermediate  jackshaft 
which   is   crank-connected  to   two   driving   axles. 


The  St.  Gothard  Railway  in  Switzerland  was  on  July 
1  operated  for  the  first  time  by  power  from  the  Lake 
Riton  hydro-electric  power  plant. 


Emmet  Mercury  Boiler 

A  Device  Which  Promises  Increased  Efficiency  in 

Power  Generation  by  Increasing  the  Working 

Temperature  Range  of  Vapors  Employed 

THE  war  interrupted  the  development  of  the  mercury 
boiler,  but  its  inventor,  W.  L.  R.  Emmet,  has  ob- 
tained valuable  data  during  the  interim  and  it  is  under- 
stood that  a  commercial  installation  is  to  be  made  in 
the  near  future.  Supplementing  the  article  in  the  issue 
of  this  paper  for  March  14,  1914,  page  575,  the  follow- 
ing will  be  of  interest. 

The  efficiency  of  any  heat  engine  can  be  increased  by 
increasing  the  temperature  range  through  which  it 
works.  The  supply  temperature  can  be  raised  or  the 
exhaust  temperature  lowered  to  obtain  the  desired  re- 
sults. The  supply  temperature  is  limited  by  the  com- 
bustion temperature  and  the  heat  properties  of  the 
element  used  in  the  boiler  as  well  as  by  the  materials 
from  which  the  boiler  is  made.  The  exhaust  tempera- 
ture is  limited  by  the  properties  of  the  element  used  and 
the  vacuum  that  can  be  obtained. 

Steam  pressure  becomes  very  great  when  high  tem- 
peratures are  obtained,  so  Mr.  Emmet  has  taken  mercury 
as  his  primary  agent  and  steam  as  his  secondary  agent 
in  a  binary-vapor  process.  Mercury,  at  atmospheric 
pressure,  boils  at  677  deg.  F.  and  condenses  in  a  28-in. 
vacuum  at  455  deg.  F.,  while  corresponding  temperatures 
of  water  are  212  and  101  deg.  F.  respectively. 

In  the  Emmet  process  mercury  is  vaporized  in  a  coal- 
fired  boiler  at  10-lb.  pressure,  the  mercury  vapor  is 
passed  to  a  single  stage  turbo-generator  and  then  ex- 
hausted into  a  surface  condenser  at  low  vacuum  and 
condensed  by  circulating  water.  The  circulating  water 
becomes  steam  in  the  condenser  due  to  the  high  tem- 
perature of  the  exhaust  mercury  vapor  and  the  steam 
is  used  to  drive  another  turbo-generator,  after  which  it 
is  exhausted  into  a  second  surface  condenser  and  con- 
densed. The  plant  thus  operates  on  a  temperature  range 
of  from  about  900  deg.  F.  to  101  deg.  F.  and  uses  two 
heat  transferring  agencies,  mercury  and  water,  in  two 
separate  turbo-generators. 

The  principle  is  sound  and  Mr.  Emmet  has  devised 
practical  apparatus  for  applying  the  principle.  A  newly 
designed  boiler  for  the  mercurj'  had  to  be  made  to  keep 
the  mercury  charge  to  minimum  volume  due  to  excessive 
cost  of  mercury.  The  temperatures  were  very  high  and 
fittings  had  to  be  obtained  to  withstand  them.  Mercury 
vapor  is  poisonous,  has  a  bad  habit  of  amalgamating 
and  leaking  through  bearings  so  that  materials  and 
packing  were  important  items.  Mercury  has  a  high 
density  and  low  spouting  velocity,  so  Mr.  Emmet  was 
forced  to  design  a  single  stage  turbine  for  the  mercury 
vapor.  The  high  density  of  mercury  eliminates  a  feed 
pump  for  the  mercurj'  boiler  as  the  condenser  is  fed 
by  gravity  to  the  boiler. 

Inventive  skill  has  overcome  all  difficulties  and  reports 
indicate  an  early  commercial  application  of  the  process. 
A»low  pressure,  highly  efficient  thermo-dynamic  process 
will  be  very  welcome  in  these  days  of  high  power  costs. 
An  attractive  schematic  layout  of  the  Emmet  plant,  with 
the  different  portions  shown  in  colors,  can  be  found  in 
the  August  3  issue  of  Power. 

The  chief  difficulties  encountered  in  the  commercial 
application  of  the  process  are  connected  with  the  selec- 
tion of  suitable  materials  to  withstand  the  action  of 
the  mercury  for  long  periods  of  time. 
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Coal  Storage* 


Factors  Entering  Into  Spontaneous  Combustion  Are 

Numerous   and   Complex — A   Preventive 

Formula  Is  Difficult  to  Find 

By  O.  p.  Hood 

Chief  Mechanical  Engineer  U.   S.   Bureau  of  Mines 

THE  spontaneous  combustion  of  coal  lies  at  the 
bottom  of  the  subject  of  storage.  The  main  interest 
in  the  subject  lies  in  the  large  piles  needed  for  reserve 
by  public  service  utilities  and  the  industries.  Every 
one  desires  to  have  a  perfectly  simple  direction  for 
storage  which  will  insure  against  loss,  but,  unfor- 
tunately, the  matter  is  too  complicated  for  a  simple 
solution.  Many  of  the  factors  involved  are  difficult  to 
determine,  as  we  have  no  practical  means  of  quantitative 
measurement.  These  factors  involve  chemistry,  physics 
and  engineering,  and  the  man  who  is  in  close  contact 
with  the  problem  of  stored  coal  is  not  always  a  good 
observer  in  these  several  lines. 

The  heating  of  coal  is  believed  to  be  a  surface 
phenomenon.  If  a  ton  of  bituminous  coal  could  be 
delivered  in  a  single  cube  each  dimension  would  be 
about  2.8  ft.  If  the  coal  heats,  it  is  due  to  something 
that  goes  on  with  respect  to  the  surface  and  not  some- 
thing that  happens  inside  of  the  piece.  If  the  size  is 
reduced  to  something  about  16-mesh  screen,  there  is 
an  acre  of  exposed  coal  surface.  It  is  perfectly  obvious 
from  this  why  it  is  that  trouble  from  spontaneous  com- 
bustion originates  in  fine  coal,  because  the  great 
increase  in  extent  of  surface  does  not  begin  until  we 
get  below  H  nut.  .  If  fine  coal  is  kept  out  of  the  pile 
the  heating  surface  is  relatively  so  small  as  to  remove 
the  cause  of  spontaneous  combustion. 

A  unit  of  area  of  this  coal  surface  generates  a  certain 
amount  of  heat,  provided  it  can  find  combining  mate- 
rial. The  amount  of  heat  generated  depends  upon  the 
temperature  of  the  piece  of  coal.  That  is  to  say,  coal 
put  into  storage  at  a  temperature  of  80  deg.  will  gen- 
erate very  much  more  heat  per  unit  of  surface  than 
if  put  into  storage  at  the  temperature  of  60  deg. 

Another  most  important  factor  is  the  freshness  of 
the  broken  surface.  A  freshly  broken  surface  of  coal 
has  a  rate  of  heat  generation  that  is  a  function  of 
the  kind  of  coal.  It  is  practically  zero  with  anthracite 
and  is  largest  with  the  younger  coals.  The  quantity  of 
oxygen  contained  in  the  coals  seems  to  be  the  fairest 
measure  of  this  rate,  although  by  no  means  reliable. 
The  high-oxygen  coals  of  the  Middle  West  and  the 
sub-bituminous  coals  and  lignites  of  the  West  show 
increasingly  active  rates  of  heating. 

The  coal  surface  apparently  becomes  satisfied  in 
time  and  the  heat  produced  falls  to  practically  zero. 
This  means  that  for  the  first  few  days  or  weeks  a 
freshly  broken  surface  is  very  much  more  active  than 
after  a  few  weeks  or  months.  Fires  rarely  occur  after 
surfaces  have  been  exposed  for  three  months. 

A  Problem  of  Ventilation 
Since  the  rate  of  heating  increases  with  the  tem- 
perature, it  is  evident  that  if  the  heat  generated  is 
not  removed  the  process  becomes  a  self-aggravating 
one,  in  which  case  the  rate  of  heat  generation,  instead 
of  falling,  may  rise  with  time.  If  the  temperature  of 
the  pile  reaches  140  deg.  or  150  deg.  and  continues 
to   rise  there  is  a  very   considerable   probability  that 

•Abstract  of  a  paper  presented  before  the  Pennsylvania  Electric 
Association,  Bedford  Springs,  Pa.,  Sept.  10,  1920. 


within  a  few  days  or  a  few  weeks  a  destructive  tem- 
perature will  be  reached  and  the  coal  must.be  moved. 
Immediately  the  question  of  getting  rid  of  the  heat  is 
presented. 

A  coal  pile  is  cooled  by  radiation  and  by  movemeht 
of  air  through  the  pile.  In  many  cases  the  natural 
changes  or  breathing  of  air  is  enough  to  carry  away 
the  heat  generated.  Some  observers  have  stated  that, 
in  general,  fires  in  large  coal  piles  are  found  in  the 
region  from  5  to  8  ft.  below  the  surface  on  the  flanks 
of  the   pile. 

We  know  that  if  coal  can  be  sealed  tight,  as  in  a 
glass  jar,  the  oxygen  soon  disappears  and  the  coal 
cannot   continue   to   heat    because    of   lack   of   oxygen. 
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relation  of  heating  to  ventilation 

In  the  accompanying  graph  horizontal  distances  rep- 
resent the  amount  of  ventilation  of  any  portion  of  a 
coal  pile  and  vertical  distances  represent  rise  in  tem- 
perature. With  no  ventilation  there  will  be  no  rise 
in  temperature  and  the  zero  point  will  represent  the 
condition  of  coal  sealed  from  the  air  or  so  densely 
packed  that  air  cannot  circulate.  If,  on  the  other  hand, 
there  is  sufficient  ventilation,  the  heat  is  all  carried 
away  as  fast  as  generated  and  some  point,  as  at  "B" 
on  the  zero  line,  must  represent  this  condition,  in  the 
case  of  coarse  coal.  At  some  point,  as  at  "A,"  between 
these  two  extremes  there  may  be  a  condition  of  ventila- 
tion which  will  supply  just  oxygen  enough  to  provide 
for  a  maximum  rise  in  temperature.  What  sort  of  a 
curve  represents  all  of  the  intermediate  conditions 
between  "C,"  "A"  and  "B"  we  do  not  know,  but  that 
the  curve  must  first  ascend  and  then  descend  is  per- 
fectly evident.  This  curve  teaches  that  if  we  have  a 
condition  of  ventilation,  as  at  "D,"  an  increase  in  the 
ventilation  to  "E"  will  produce  a  more  favorable  con- 
dition for  a  temperature  rise.  On  the  other  hand,  if 
the  original  condition  is  as  "F"  and  we  increase  the 
ventilation  to  "G"  we  can  expect  a  reduction  of  tem- 
perature. Since  we  have  no  means  of  knowing  just 
what  the  ventilation  is  in  any  given  portion  of  a  pile, 
there  is  great  hesitancy  in  advocating  ventilating 
schemes  for  coal  piles,  as  we  are  as  likely  to  make 
trouble  as  to  prevent  it  unless  extreme  and  uniform 
ventilation  is  assured. 

There  are  many  more  minor  factors  in  dealing  with 
coal  storage.  One  of  the  troubles  has  been  that  undue 
attention  has  often  been  given  to  these  minor  factors, 
such  as  sulphur,  height  of  pile,  volatile  matter,  etc., 
while  main  factors,  such  as  initial  temperature,  break- 
age in  handling,  freshness  of  coal  and  coal  screening 
before  storage,  have  been  overlooked  and  minimized. 
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Engfineers  Commend  Commission 

Western  Society  of  Engineers  Passes  Resolutions  to 

Controvert  Agitation  for  Return  to  Local 

Control  of  Utilities 

THERE  is  a  great  deal  of  agitation  in  Illinois  at 
the  present  time  which  seeks  to  abolish  the  Public 
Utilities  Commission  in  order  that  the  control  of  util- 
ities may  be  left  to  the  communities  in  which  they 
operate.  The  board  of  directors  of  the  Western  Society 
of  Engineers  at  its  meeting  Aug.  25,  1920,  drew  up 
a  set  of  resolutions  commending  the  commission  and 
urging  its  retention.  The  resolutions  point  out  that 
the  membership  of  the  Western  Society  of  Engineers 
is  fitted  both  by  training  and  experience  to  observe, 
study  and  form  an  intelligent  opinion  as  to  the  relative 
merits  of  the  present  system  of  state  regulation  con- 
trasted with  the  old  and  practically  obsolete  system  of 
city  control  as  an  agent  in  discerning  the  non-func- 
tioning or  the  inadequacy  of  utility  service. 

Substance  of  the  Resolutions 

A  brief  abstract  of  the  resolutions  with  the  main 
points  outlined  is  given  as  follows :  (1)  The  old  method 
of  securing  the  service  and  establishing  the  rates  of 
a  utility  in  a  city  was  the  natural  but  primitive  one 
of  forcing  the  utility  to  make  the  best  bargain,  it  could 
with  the  City  Council,  the  bargain  being  expressed  in 
the  form  of  a  franchise  or  contract  ordinance;  (2)  the 
old  system,  like  any  commercial  bargain  not  based  on 
costs,  resulted  in  poor  service  where  rates  were  too  low, 
extravagance  and  corruption  where  they  were  too  high, 
and  the  worst  kind  of  local  politics  and  practices;  (3) 
the  citizens  elected  the  City  Council  to  represent  them 
in  the  bargain.  The  owners  of  the  utility  company 
similarly  elected  directors  and  officers  to  represent  them. 
This  method  was  obviously  unfair,  since  a  square  deal 
required  a  third  party  as  judge  to  whom  each  side 
could  present  its  argument  for  an  impartial  decision; 
(4)  the  old  system  has  proved  a  failure  after  long 
trial,  not  only  for  reasons  suggested  above  but  also 
because  it  left  the  service-using  public  helpless  against 
either  poor,  inadequate  service  or  unjust  rates  during 
the  contract  period;  (5)  the  new  system  of  state  reg- 
ulation of  service  and  rates  by  a  commission  is  a  natural 
and  logical  outgrowth  of  the  attempt  to  remedy  the 
obvious  and  unvariable  faults  of  the  old  system;  (6) 
home  rule,  so  called,  as  now  proposed  is  but  a  proposi- 
tion to  popularize  the  old  system  by  giving  it  a  good 
name;  (7)  in  our  opinion  the  only  thing  which  has 
saved  any  semblance  of  adequate  utility  service  in 
Chicago  under  present  cost  conditions  is  the  fact  that 
the  contract  ordinances,  established  by  the  City  Coun- 
cil under  the  old  system,  and  still  fought  for  by  the 
city  administration,  could  easily  be  broken  and  over- 
ruled by  the  action  of  the  state  commission  under  the 
working  of  the  new  system;  (8)  the  public  might 
benefit  under  the  old  system  except  for  two  important 
facts;  first,  good  service  is  more  important  than  a 
low  fixed  rate  in  any  city;  second,  no  utility  company 
can  be  forced  to  do  the  impossible,  that  is,  to  give  good 
service,  or  service  at  all  adequate,  after  its  receipts 
cease  to  meet  its  expenses;  (9)  opposition  to  control 
of  utilities  through  a  state  commision  seldom,  if  ever, 
takes  the  form  of  objection  to  any  feature  of  the  reg- 
ulatory law  under  which  the  commission  acts.  There 
is  opposition  to  having  a  commission  at  all  and  oppo- 


sition to  its  personnel,  but  no  acts  performed  by  the 
commission  under  the  law  and  under  its  oath  of  ofllce 
are  pointed  out  as  against  public  interest  or  as  being 
unfair  and  unjust.  The  public  is  safeguarded  from 
illegal  or  unjust  acts  of  the  commission  by  the  fact 
that  such  acts  are  always  subject  to  court  review; 
(10)  there  are  forty-two  state  commissions  in  the 
United  States  and  five  commissions  in  Canada  and  they 
have  found  it  necessary  and  to  the  public  interest  to 
raise  utility  rates  since  the  war.  It  is  not  a  local 
issue,  nor  can  the  Illinois  commission  be  pointed  at  as 
a  special  offender  in  this  regard,  as  some  are  trying 
to  make  it  appear.  The  old  rates  are  now  as  impos- 
sible with  the  utilities  as  with  other  necessities;  (11) 
the  basis  of  old-time  rates  has  changed  with  the  tremen- 
dous changes  in  wages  and  other  costs.  This  fact 
seems  to  us  self-evident  and  to  dispose  of  most  of  the 
argument  to  restore  so-called  home  rule  in  order  to 
get  back  the  old  5-cent  fare.  It  cannot  be  done  under 
the  old  system  any  sooner  than  under  the  new.  Serv- 
ice, the  really  important  factor  to  the  people,  will  be 
jeopardized  by  such  a  reactionary  change;  (12)  the 
commission  has  performed  its  proper  duty  in  increas- 
ing rates  to  meet  present  conditions  and  will  be  an 
equally  effective  agent  in  decreasing  them  should  con- 
ditions warrant  reductions  in  the  future;  (13)  any 
attempt  to  impair  the  usefulness  of  the  commission,  to 
abridge  its  powers,  and  especially  to  go  back  to  the' 
old  era  of  political  control  of  utilities,  in  vogue  prior 
to  the  time  when  commission  regulation  became  the 
law,  would  be  a  distinct  step  backward  and  would 
constitute  a  grave  menace  to  the  industries  of  the  state 
and  to  its  people. 


Flowability  of  Concrete 

Apparatus  Has  Been  Devised  for  Determining  Im- 
portant Characteristics  by  Means 
of  a  Simple  Test 

IN  A  recent  issue  of  Concrete,  G.  M.  Williams,  asso- 
ciate engineer  United  States  Bureau  of  Standards, 
gives  the  result  of  some  investigations  made  in  its 
concrete  laboratory.  These  showed  that  the  consistency 
or  "flowability"  which  should  characterize  the  concrete 
for  any  particular  case  is  dependent  upon  the  nature  of 
the  work,  upon  the  type  and  arrangement  of  the  forms 
and  the  reinforcing  steel.  For  any  given  condition 
there  is  a  minimum  flowability  which  must  be  attained 
to  result  in  good  workmanship  and  in  economy  and  also 
to  cause  the  proper  progress  in  the  process  of  concreting. 

For  measuring  the  consistency  of  concrete  a  flow 
table  has  been  developed.  This  consists  of  a  metal- 
covered  table  top,  which  can  be  raised  and  dropped  by 
means  of  a  cam  working  at  the  end  of  a  vertical  post 
to  which  the  top  is  attached.  The  height  of  drop  can 
be  adjusted  by  means  of  a  bolt  at  the  lower  end  of  the 
shaft. 

A  mass  of  concrete  or  mortar  is  molded  at  the 
center  of  the  table  in  a  sheet-metal  mold  which  has 
the  shape  of  a  hollow  frustrum  of  a  cone.  For  aggre- 
gates up  to  2  in.  maximum  size,  this  cone  has  a  height 
of  6  in.  and  upper  and  lower  diameters  respectively 
of  8  in.  and  12  in.  For  smaller  aggregates,  when 
made  up  in  small  quantities,  a  cone  having  a  height 
of  3  in.  and  upper  and  lower  diameters  of  4  in.  and 
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6  in.  is  used.  The  mass  of  concrete  is  tamped  just 
sufficiently  to  fill  the  form  completely.  The  form  is 
withdrawn  and  the  table  top  is  dropped  fifteen  times 
through  a  distance  of  J  in.  I'wo  diameters,  at  right 
angles  to  each  other,  are  measured — the  long  and  the 
short  if  difference  is  apparent — by  means,  of  a  self- 
reading  caliper,  which  is  so  graduated  that  the  sum 
of  the  two  readings  is  the  value  for  flowability.  This 
may  also  be  calculated  by  dividing  the  new  diameter  by 
the  old  and  multiplying   by  one  hundred. 

Although  this  flow  table  was  first  employed  as  a 
means  of  measuring  consistency  of  concrete,  it  may  also 
be  of  value  in  the  control  and  measurement  of  segre- 
gation, the  time  of  set  and  the  normal  consistency 
and  also  in  the  selection  of  concretes  to  be  used  for 
steel. 

Knowing  in  advance  the  type  of  construction,  expe- 
rience will  permit  the  minimum  usable  flowability  to 
be  estimated,  and  for  any  required  strength  value  the 
necessary  ratios  of  cement  to  aggregate  may  be  selected. 
The  selections  may  be  checked  by  the  results  of  field 
tests  of  concrete  and  a  few  trials  will  indicate  strength 
variations,  which  may  result  for  the  degree  of  thor- 
oughness of  field  inspection  employed,  and  permit  a 
proper  allowance  for  unavoidable  yariations  in  cement, 
aggregate  and  curing  conditions. 


Winnipeg  Railway  Uses  One-Man  Buses 

THE  Winnipeg  Electric  Railway  uses  a  number  of 
buses  on  two  routes.  A  type  of  bus  has  been 
developed  by  the  company's  engineers  which  seems  well 
adapted  to  the  local  conditions,  and  the  buses  have  been 
built  by  the  Sterling  Body  &  Carriage  Company  of 
Winnipeg.  The  general  features  of  the  bus  are  clearly 
indicated  in  the  accompanying  illustrations. 

The  chassis  is  a  li-ton  Sterling  truck  and  the  body 
has  a  capacity  of  twenty  seated  and  fifteen  standing 
passengers,  a  total  of  thirty-five.  The  bus  is  operated 
by  one  man,  who  controls  the  entrance  and  exit  doors, 
located  at  his  right. 

A  novel  feature  of  the  design  is  the  auxiliary  rear 
exit,  which  is  for  use  only  in  emergencies.  The  door 
is  interlocked  with  a  step  which  slides  in  and  out  on 
tubular  guides.  The  door  is  opened  and  the  step  pushed 
outward  by  means  of  a  strong  spring  which  is  released 
by  a  trigger  at  the  driver's  left  hand.  The  manual 
closing  of  the  door  automatically  returns  the  step  to  its 
normal  place  under  the  body.  Not  only  is  this  device 
installed  on  the  new  buses  that  have  recently  been  com- 
pleted but  the  older  ones  have  been  equipped  with  it 
also. 

This  bus  is  heated  by  means  of  the  exhaust  gases 
from  the  engine. 


THIS    BUS    SUPPLEMENTS    THE    RAILWAY   SERVICE 
IN  WINNIPEG 


THESE   DOORS    FURNISH   INGRESS   AND   EGRESS   EXCEPT 
IN  EMERGENCY 


P^ 

"•^H 

It 

j^^^^^V* 

Bwk 

jA^^^^hMs^^^Hi 

1 

1 

THE  REAR  DOOR  IS  i  ui.  i^iit^i.^UNCY 

USE    ONLY.      IT    IS    CLOSED 

BY    HAND 


VIEW  LOOKING  FORWARD  IN  THE 

WINNIPEG    BUS,     SHOWING 

OPERATOR'S  SEAT 


STRONG    SPRING    OPEJSiS     DOUK    AND 
PUSHES  OUT  STEP  WHEN  RE- 
LEASED  BY   TRIGGER 


506 


Electric    Railway    Journal 


Vol.  56,  No.  11 


Overhead  Contact  System  Records 

A  RECENT  paper  of  Sir  Philip  Dawson  before  the 
Institution  of  Electrical  Engineers  gives  some  con- 
crete resutts  of  operation  in  connection  with  the  over- 
head contact  system  of  the  London,  Brighton  &  South 
Coast  Railway,  one  of  the  oldest  electrifications  in  Eng- 
land.   The  Brighton  electrification  employs  single  cate- 
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FIG.  1— CONTACT  WIRE  RENEWAL.  IN  PER  CENT  PER 
ANNUM.  FIG.  2.— INSULATOR  RENEWALS.  FIG.  3— 
CATENARY  (MESSENGER)  WIRE  RENEWAL.  FIG.  4 — 
OVERHEAD  DEFECTS  CAUSING  MORE  THAN  THREE 
MINUTES'  DELAY  TO  TRAFFIC. 

nary  construction  with  6,700-volt  single-phase  trolley. 
Mr.  Dawson  says  that  the  principles  adopted  in  laying 
out  the  overhead  system  in  1907  were:  That  the  con- 
ductor wire  should  be  flexible  with  no  hard  spots,  that 
double  insulation  was  essential,  that  the  mechanical  and 
electrical  factors  of  safety  in  insulators  and  overhead 
must  be  ample,  that  insulators  should  be  placed  in  such 
a  position  as  to  get  minimum  moisture  and  smoke,  that 
lines  should  be  sectionalized,  that  insulators  should  be 
used  only  under  compression  and  that  elastic  substances 
should  always  be  placed  between  the  insulator  and  its 
support  and  between  the  insulator  and  the  wire  it  sup- 
ported. The  system  was  installed  with  great  care  as 
it  was  an  original  attempt  at  electrification.  The  "over- 
head" has  proved  to  be  durable  and  has  not  been  changed 

since  1908. 

A  decided  difference  in  overhead  maintenance  is 
noticeable  on  the  section  that  uses  only  electric  trains 
as  compared  to  the  sections  using  both  steam  and  elec- 
tric.   The  hot  gases  and  smoke  from  the  steam  engines 


cause  a  much  heavier  maintenance  expense  on  the 
divisions  having  the  dual  traffic.  Not  a  single  primary 
or  secondary  insulator,  out  of  7,000  primary  and  14,000 
secondary,  has  been  renewed  on  the  divisions  using 
electric  trains  only.  The  accompanying  graphs  show 
•■he  insulator  renewals  and  traffic  delays  due  to  over- 
head defects  since  the  system  was   installed. 

The  wear  of  the  trolley  wire  was  found  to  be  pro- 
portional to  the  current  collected  by  the  bow  collectors 
and  was  inappreciable  for  light  currents.  The  system 
uses  about  120  amp.  per  collector-bow  strip  at  starting 
and  35  or  40  amp.  at  full  speed.  The  renewals  in  trolley 
and  catenary  wires  were  very  much  greater  on  the  steam- 
electric  divisions  than  on  the  electric  only,  where  not 
a  single  catenary  wire  in  150  miles  has  been  renewed. 
The  increased  percentage  in  renewals  on  the  system  are 
shown  on  the  charts  for  1916-1917,  when  wartime  traffic 
caused  an  increased  use  of  steam  locomotives. 

■  The  author,  in  conclusion,  states  that  the  Brighton 
experience  has  shown  that  much  cheaper  and  simpler 
overhead  construction*  can  be  used  with  satisfactory 
results. 

Keeping  the  Subway  Dry 

ONE  of  the  problems  of  subway  construction  is 
to  get  rid  of  the  water  that  invariably  drains  into 
underground  structures.  In  the  deep  tunnels  of  the 
New  York  Municipal  Railway,  operated  by  the  Brooklyn 
Rapid  Transit  Company,  which  run  from  Brooklyn 
through  Manhattan  and  into  Queensborough,  this  prob- 
lem is  particularly  serious.  An  accompanying  illustra- 
tion shows  a  pumping  installation  that  is  typical  of  the 
twenty-five  stations  draining  this  system.  It  is  located 
70  ft.  underground  and  is  designed  for  emergency  work 
in  connection  with  the  tunnel  under  the  East  River. 

There  are  two  pumps,  one  a  4-in.  x  6-in.  Gould  Triplex 
plunger  type,  with  capacity  of  50  gal.  per  minute,  driven 
by  a  2-hp.  direct-current  VVestinghouse  motor,  and  the 
other  a  Morris  centrifugal,  with  a  capacity  of  1,000  gal. 
per  minute  driven  by  a  vertical  100-hp.  direct-current 
motor  of  the  same  make.  Under  normal  conditions,  the 
small  pump  has   ample  capacity  to   take   care   of  the 


VERTICAL  MOTOR  DRIVING  CENTRIFUGAL  PUMP  IN  SUB- 
WAY.    FLOAT  SWITCHES  AND  SUMP  AT  LEFT 

seepage,  but  in  case  of  emergency  the  large  pump  can 
be  used. 

Both  pumps  are  arranged  for  automatic  control.  The 
water  collects  in  a  sump  in  which  there  are  two  float 
switches,  one  for  each  motor.  When  the  water  level 
rises  to  a  predetermined  point  the  float  switch  of  the 
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smaller  motor  closes.  This  energizes  an  automatic  con- 
tactor which  starts  the  pump.  When  the  water  in  the 
sump  is  brought  down  to  .the  proper  level  the  float 
switch  opens  and  stops  the  pump.  Should  the  smaller 
pump  be  unable  to  handle  the  flow  and  the  water  con- 
tinue to  rise  the  large  pump  is  automatically  started 
by  the  second  float.  A  noteworthy  feature  of  the  in- 
stallation is  that  all  equipment  6ccupies  a  floor  space  of 
only  12  X  15  ft. 


pocketed  coal  heats  to  such  an  extent  as  to  render  con- 
ditions dangerous,  due  to  a  possibility  of  the  explosion 
of  the  generated  gases.     This  heating  and  packing  of 


Industrial  Conference  Board  Moves 

THE  National  Industrial  Conference  Board,  whose 
headquarters  heretofore  have  been  in  Boston,  has 
moved  its  main  office  to  10  East  Thirty-ninth  Street, 
New  York.  A  great  deal  of  attention  has  been  given 
to  a  study  of  industrial-economic  problems  and 
many  data  on  these  subjects  are  constantly  being  col- 
lected and  analyzed.  The  board  invites  business  execu- 
tives, economists  and  others  interested  to  visit  these 
headquarters  and  utilize  the  information  which  it  has. 
Among  recent  publications  of  the  board  is  a  small  eight- 
page  folder  which  explains  the  principal  features  of  the 
Constitution  of  the  United  States.  It  is  issued  pri- 
marily for  the  use  of  employers  and  others  who  wish 
copies  for  distribution  on  Sept.  17,  the  anniversary  of 
the  completion  by  the  Federal  Convention  in  1787  of 
the  draft  of  the  present  Constitution. 


Coal  Heats  in  Silo  Bunkers 

ANEW  type  of  concrete  bunker  for  the  Cos  Cob 
station  of  the  New  York,  New  Haven  &  Hartford 
Railroad  was  described  in  the  Electric  Railway 
Journal  for  Jan.  17,  1920.  Two  of  them  were 
installed  and  have  proven  successful  with  the  exception 


BUNKER     WITH     VENTILATING    bPENINGS 

that  trouble  has  occurred  due  to  heating  caused  by  the 
coal  packing  in  the  bunker.  The  bunkers  have  bottom 
gates,  through  which  the  coal  drops  to  the  conveying 
apparatus.  Experience  has  shown  that  coal  gets 
pocketed    in    certain    parts    of   the    bunker,    and    this 


SKETCH  TO  SHOW  CHANGES  MADE  IN  BUNKER 

the  coal  (Pennsylvania  mine  run)  is  accentuated  if  it 
is  wet  or  damp  when  placed  in  the  bunker. 

These  bunkers  are  cylindrical,  40  ft.  in  diameter  and 
46  ft.  high,  and  hold  1,000  tons  of  coal  each. 

To  try  to  eliminate  the  trouble  large  ventilating 
windows,  18  x  36  in.,  have  been  cut  at  intervals  around 
the  top  of  each  bunker,  through  which  gases  may  escape 
and  air  circulate.  Also,  about  20  ft.  from  the  bottom,  an 
18  x  18  in.  poke  hole  has  been  made,  by  which,  from 
a  platform,  not  shown  in  the  photograph,  an  operator 
can  dislodge  the  packed  coal  in  the  bunker  at  certain 
intervals.  Another  remedy  was  a  reshaping  of  the  con- 
crete around  the  sides  at  the  bottom  of  the  bunkers  to 
form  a  45-deg.  slope  and  the  erection  of  a  concrete 
prism  in  the  center  with  sloping  sides  so  as  to  facilitate 
the  flow  of  the  coal  to  the  exit  doors  and  to  prevent 
any  space  for  coal  to  pack. 

These  concrete  deflector  walls  have  not  been  entirely 
successful  and  plans  are  formed  to  use  60-deg.  deflecting 
walls,  made  from  metal.  It  is  expected  that  the  changes, 
when  complete,  will  entirely  eliminate  the  diflSculties 
which  have  been  encountered. 


A  survey  of  the  power  situation  in  New  England  by 
the  power  section  of  the  War  Industries  Board  indicated 
that  by  1924  the  annual  energy  production  by  central 
stations  would  reach  5,000,000,000  kw.-hr.,  about 
one-half  of  the  total.  An  increase  of  1,400,000  kw.  in 
generating  capacity  between  1919  and  1924  was  esti- 
mated. The  1920  output  for  electric  railways'  steam 
plants  was  estimated  at  630,000,000  kw.-hr.  and  for 
railroads  77,000,000  kw.-hr.  The  figure  for  electric  rail- 
way hydro  plants  was  12,000,000 ;  none  for  the  railroads. 
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More  Opinions  from  the  Industry 

Intrinsic  Value  of  Federal  Electric  Railways 

Commission   Report   Is   Recognized, 

Although  Authorities  Differ 

on  Details 


IN  THE  ISSUE  of  this  paper  for  Sept.  4,  page  461, 
the  opinions  of  a  number  of  railway  men  and  public 
utility  commissioners  regarding  the  recently  issued 
report  of  the  Federal  Electric  Railways  Commission 
were  given.  A  supplementary  group  is  printed  this 
week. 

These  comments  should  be  of  great  value  to  the 
railways  which  will  have  occasion  to  cite  the  findings 
of  the  report  and  readers  are  invited  to  contribute 
further  to  the  discussion. 


.John  H.  Pardee 

President  American  Electric  Railway  Association 

President  the  J.  G.   White  Management  Corporation, 

New  Yorit,   N.   T. 

The  report  of  the  Federal  Electric  Railways  Commission, 
considering  the  various  interests  represented  by  the  per- 
sonnel of  the  commission,  is  remarkable  in  that  it  is  unani- 
mous and  in  so  many  of  its  recommendations  meets  and 
pronounces  the  views  and  principles  of  those  engaged  in  the 
industry. 

The  points  which  are  so  essential  and  which  stand  out 
pre-eminently  are: 

1.  The  electric  railway  "is  an  essential  public  utility." 
This  has  previously  been  questioned  in  some  quarters. 

2.  There  is  nothing  in  the  experience  thus  far  obtained 
that  indicates  that  municipal  ownership  "will  result  in 
better  or  cheaper  service  than  privately  operated  utilities 
could  afford  if  properly  regulated." 

3.  "That  private  ownership  and  operation  must  as  a  gen- 
eral rule  be  continued  for  an  extended  period." 

4.  "Public  control  must  be  flexible  enough  to  enable" 
electric  railways  "to  secure  sufficient  revenues  to  pay  the 
entire  cost  of  the  service  rendered,  including  the  necessary 
cost  of  both  capital  and  labor." 

5.  "The  electric  railway  industry  as  it  now  exists  is  with- 
out financial  credit." 

6.  "Restoration  of  credit  involves  a  readjustment  of  rela- 
tions which  will  remove  public  antagonism,  provide  public 
co-operation  and  insure  to  the  investor  the  integrity  of  his 
investment  and  a  fair  rate  of  return  thereon." 

I  believe  the  report  will  have  great  influence  in  promoting 
action,  and  proper  action,  in  the  solution  of  our  problems 
by  regulatory  bodies  except  in  localities  where  petty  politics 
prevent. 


R.  T.  Higgin.'^ 


Chairman    Connecticut    Public    Utilities    Commission, 
Hartford,   Conn. 

The  report  of  the  Federal  Electric  Railways  Commission 
is  exceedingly  commendable  for  its  plain  and  concise  state- 
ment pertaining  to  a  large,  intricate  problem  involving  so 
many  special  and  local  conditions  and  considerations.  Its 
brevity  in  a  thorough  analysis  of  street  railway  problems 
warrants  its  careful  perusal  by  all  students  of,  and  all 
persons  interested  in,  the  street  railway  industry. 

While  there  can  be  no  arbitrary  enforcement  of  the 
reforms  suggested  by  the  commission,  I  believe  the  thor- 
ough investigation  and  report  of  the  Federal  commission 
will  have  a  beneficial  effect  on  the  street  railway  industry 
as  a  whole. 

The  service-at-cost  theory  suggested  by  the  commission 
is,  theoretically,  the  principle  upon  which  all  utility  com- 
panies  are   operated,    under   public   regnilation,   but   when 


put  into  actual  practice  under  contract,  involving  the  pay- 
ment of  a  specified  dividend  as  one  of  the  fixed  charges, 
1  fear  that  the  immediate  translation  of  a  near  bankrupt 
or  a  non-dividend-paying  company  into  a  6  or  8  per  cent 
dividend-paying  company  will  be  liable  to  cause  a  violent 
shock  to  the  industry  itself. 

The  revenues  of  a  street  railway  company  are  collected 
in  comparatively  small  amounts,  in  cash,  by  a  large  num- 
ber of  unbonded  and  frequently  short  term  employees,  upon 
whose  accuracy  and  honesty  the  company  must  depend. 
Whether  justified  or  otherwise,  the  traveling  public  feels 
that  there  is  not  collected  for  the  company's  needs  the  full 
amount  of  revenue  that  the  actual  travel  would  indicate. 
I  regret  that  the  commission  did  not  discuss  or  suggest 
reforms  in  the  collection  system  pertaining  to  the  street 
railway  industry. 

Joseph  K.  Choate 

Vice-president  the  J.  G.  White  Management  Corporation, 
New   York.    N.    T. 

The  report  of  this  commission  in  my  opinion  clearly  states 
the  pertinent  condition  of  the  electric  railways  of  the  United 
States  frankly  and  fairly.  I  agree  with  the  general  recom- 
mendations of  the  commission  with  the  exception  that  I 
never  have  been  a  believer  in  the  service-at-cost  plan  of 
operation  of  utilities.  The  service-at-cost  plan  is  simply  a 
modification  of  municipal  ownership. 

I  am  still  a  believer  that  private  ownership  and  operation 
will  prove  the  most  satisfactory  to  all  concerned,  provided 
the  public  and  the  officers  of  municipalities  are  willing  to 
concede  that  the  company  should  earn  a  fair  return  upon 
a  fair  valuation;  if,  however,  such  a  condition  cannot  be 
brought  about  municipal  ownership  is  the  only  solution  left 
for  electric  railways. 

Clarence  M.  Clark 

President  the  E.  W.  Clarlc  Management  Corporation, 
Philadelphia 

There  can  be  no  question  as  to  the  value  of  the  enormous 
amount  of  work  done  by  the  members  of  the  Federal  Elec- 
tric Railways  Commission.  Whether  or  not  we  agree  with 
all  of  the  conclusions,  we  must  recognize  the  assistance 
which  this  report  will  be  to  the  state  commissions,  mu- 
nicipalities and  railway  corporations  in  the  solution  of 
the  railway  problem.  It  is  not  to  be  expected  that  satis- 
factory results  will  follow  in  all  cases  throughout  the 
country,  but  this  report  points  the  way  and  makes  many 
valuable  suggestions.  If  I  were  inclined  to  be  critical, 
which  I  am  not,  I  would  call  attention  to  the  fact  that  the 
railways  of  this  country,  like  the  steam  railroads  and  the 
industries  of  the  country,  have  been  built  up  and  developed 
by  the  opportunities  offered  to  investors  to  make  money. 
Under  the  stimulus  of  that  incentive  the  best  and  most 
extensive  service  has  been  given  to  the  people  by  the  elec- 
tric railway  industry.  In  recent  years  there  has  been  no 
such  incentive  and  the  service  has  declined,  and  it  will 
be  impossible  to  secure  the  same  quality  of  service  and 
progress  in  the  art  by  any  other  incentive  than  that  of 
making  money.  This  feature  of  the  case  is  not  adequately 
covered  by  the  report  of  the  commission.  It  is,  of  course, 
not  impossible  to  work  out  a  service-at-cost  plan  which  will 
give  the  owners  and  investors  in  the  property  an  oppor- 
tunity to  make  more  than  a  mere  fair  return  upon  a  fair 
value  of  their  property,  but  the  necessity  therefor  has  not 
been  properly  recognized  or  covered,  and  the  tendency  is 
the  other  way. 
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Letters  to  the  Editors 


Accident  Reduction  by  Safety  Car  Operation 

Terre  Haute,  Indianapolis  &  Eastern 
Traction   Company 
Terre  Haute,  Ind.,  Sept.  7,  1920. 
To  the  Editors: 

The  article  on  the  lessening  of  accidents  by  safety 
cars  by  W.  H.  Burke,  which  appeared  in  the  issue  of  the 
Electric  Railway  Journal  for  Sept.  4,  page  457,  is 
very  timely.  Our  experience  in  Terre  Haute  confirms 
the  results  cited  by  him.  We  have  compiled  the  follow- 
ing data  which  will  be  of  interest  by  way  of  comparison 
with  those  given  by  Mr.  Burke : 


COMPAR.'VTIVE  ACCIDENT  RECORDS  OF  SAFETY  AND  TWO-MAN 
CARS,  DEC.  I,  i918,  TO  AUG.  31,  1920,  21  MONTHS. 

Safety  Two-man 

Cars  Cars 

Totalaccidentsreportedpriorto  August,  1920 639  270 

Accidents  reported  during  August 47  0 

Total  accidents  reported 686  270 

Deduct  accidents  causing  no  damage  to  persona  or  property  496  III 

Accidents  involving  expense 190  159 

Total  cost  of  accidents $27, 1 35  $22, 1 8 1 

Average  cost  per  accident  (of  all  accidents  reported) $39.55  $82.15 

Average  cost  per  accident  (of  the  accidents  involving 

expense) ■ $142  81  $139  49 

Total  car-miles  operated,  thousands ^.  .  .  3,236  1,405 

Accidents  of  all  kinds  per  1 00,000  car-miles '. . .  21.1  1 9  2 

Accidentsinvolvingexpenseper  lOO.OOOcar-miles 5.87  11   31 

Car-miles  per  accident  involving  expense 17.305  8,841 

Accident  cost  per  100,000  car-miles $8.38  $15,78 

Average  number  of  cars  operated  at  beginning  of  period ...  15  16 

Average  number  of  cars  operated  at  end  of  period 48  3 

The  rapid  increase  in  the  number  of  automobiles  in 
use  in  the  city  is  reflected  in  the  number  of  accidents 
occurring  monthly,  but  it  is  a  noticeable  fact  that  the 
percentage  of  those  causing  expense  is  proportionately 
much  greater  with  the  two-man  cars  than  with  the 
safety  cars.  It  is  noticeable  also  that  in  spite  of  the 
much  greater  average  number  of  safety  cars  in  service 
the  total  number  of  accidents  of  any  degree  of  serious- 
ness is  only  slightly  greater.  But  after  all  the  signifi- 
cant thing  is  the  accident  record  reduced  to  unit  terms, 
which  shows  that  while  the  total  reported  accidents 
number  about  the  same  per  100,000  car-miles,  the  acci- 
dents involving  expense  are  but  slightly  more  than  one- 
half  for  the  safety  cars.  If  it  were  possible  to  allow 
for  the  effect  of  increasing  automobile  traffic  density 
the  showing  for  the  safety  cars  would  be  even  better. 

E.  M.  Walker, 
General  Manager  Terre  Haute  Division. 


More  Rides  May  Occur  with  Fewer  Car-Miles 

New  York,  Sept.  6,  1920. 
To  the  Editors : 

Your  editorial  of  Sept.  4  entitled  "Fare  Is  Not  the 
Only  Factor  Which  Affects  Riding"  is  very  much  to 
the  point  in  setting  forth  that  there  are  at  least  a 
dozen  factors  that  alter  the  riding,  be  it  in  rides  taken 
by  a  stationary  population  or  by  a  growing  population 
within  the  same  transport  area.  However,  the  whole 
problem  is  so  diversified  that  it  is  not  safe  to  assume 
that  traffic  will  show  no  large  increase  despite  failure 
to  increase  trackage  and  service.     The  British  tram- 


ways are  certainly  a  conspicuous  example  of  increased 
traffic  and  even  of  increased  riding  habit  in  the  face 
of  decreased  mileage.  Without  going  into  detail  fig- 
ures, it  is  a  fact  that  for  the  greater  part  of  the  World 
War  and  for  months  following  the  Armistice  the  street 
railways  of  the  United  Kingdom  gave  less  car-miles 
than  just  before  the  war.  This  did  not  in  any  way 
prevent  an  increase  in  patronage  and  riding  habit.  The 
traffic  density  figures  show  as  much  as  a  50  per  cent 
increase  in  passengers  per  car-mile  over  a  four-  or 
five-year  period,  this  being  the  joint  result  of  more 
riders  and   fewer  car-miles. 

There  is  no  space  in  a  communication  like  this  to 
go  into  the  reasons  for  this  increase  in  traffic,  but  one 
curious  difference  with  America  may  be  pointed  out: 
In  this  country  the  enlistment  of  men  for  the  army, 
with  a  consequent  increase  in  female  workers,  was 
given  as  a  cause  for  decreases  in  traffic.  In  Great 
Britain,  where  the  proportion  of  men  enlisted  in  war 
and  of  women  enlisted  in  industry  far  exceeded  the 
drain  in  the  United  States,  the  advent  of  women  work- 
ers was  given  as  one  reason  for  increases  in  traffic! 
Without  wishing  to  dogmatize  too  much,  I  feel  that  the 
upsets  in  our  unit  fare  system  did  much  more  to  dis- 
courage traffic  than  the  earlier  increases  in  Great 
Britain,  for  these  being  on  the  zone  system  caused 
much  less  disturbance  of  fare-paying  habits.  The  much 
heavier  increases  which  are  being  made  today  as  the 
result  of  a  200  per  cent  (not  100  per  cent)  increase  in 
operating  expenses  are  cutting  into  British  traffic  for 
the  first  time  since  1914.  Walter  Jackson. 


Manual  Versus  Automatic  Block  Signals 

Nachod  Signal  Company,  Inc. 

Louisville,  Ky.,  Sept.  3,  1920. 
To  the  Editors: 

In  your  issue  of  Aug.  14,  page  321,  C.  A..  Elliott 
of  the  Pacific  Electric  Railway  describes  a  manual  sys- 
tem of  so-called  "dual  control  signals"  as  evolved  and 
used  on  the  Pacific  Electric.  As  manufacturers  of  auto- 
matic signals,  we  cannot  indorse  this  system  as  heartily 
as  does  Mr.  Elliott,  who  describes  it  as  a  satisfactory 
substitute  for  the  complete  automatic  block  signal  for 
light  traffic.  It  is  a  hand  or  manual  system,  operated 
by  a  conscious  act  of  the  motorman  or  conductor,  both 
to  set  and  to  clear  the  signals.  It  is  a  matter  of  fact, 
which  the  writer  regrets  to  observe,  that  the  usual 
electric  railway  hand  signals  will  be  operated  or  not,  at 
the  fancy  of  the  car  crews,  in  spite  of  all  rules  to  the 
contrary.  He  has  seen  such  signals  deliberately  left 
untouched  by  the  car  crews  and  on  questioning  them 
was  told  there  was  no  car  coming  the  other  way  against 
which  the  signals  were  designed  to  afford  protection. 
How  did  they  know  this?  The  very  object  of  the  signal 
is  to  give  warning  against  a  possible  and  unknown 
opposing  movement.  It  is  human  nature  for  the  motor- 
man,  who  sets  and  clears  the  signals  so  many  times, 
needlessly  (?)  to  fail  to  do  eventually  what  looks  like 
unnecessary  work.  This  is  the  very  time,  however,  the 
unexpected  may  occur,  and  if  the  motorman  of  an  oppos- 
ing car  should  be  in  the  same  frame  of  mind,  conditions 
would  be  highly  favorable  for  a  collision. 

In  other  words,  no  hand  signal,  no  matter  how  per- 
fect, is  a  check  on  all  other  safeguards.  An  automatic 
signal,  on  the  other  hand,  which  is  operated  regardless 
of  any  special  act  on  the  part  of  the  motorman  more 
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than  driving  his  car,  will  show  the  presence  of  his  car 
in  the  block  at  all  times,  whether  there  be  an  opposing 
car  to  observe  this  indication  or  not. 

The  system  of  indications  described  by  Mr.  Elliott  is 
not  a  consistent  one,  since  the  same  end  of  the  block 
may  show  red  and  green  at  the  same  time;  also  the 
motorman  must  observe  the  signals  on  one  side  of  the 
right-of-way  for  proceeding  and  on  the  other  side  of 
the  right-of-way  for  stopping,  another  illogical  arrange- 
ment. I  note,  moreover,  that  the  manual  switch  was 
made  from  a  relay  by  stripping  its  coils,  all  of  which 
seems  to  prove  to  us  that  the  designer  went  considerably 
out  of  his  way  to  avoid  simple  automatic  signals  of 
the  trolley  contact,  non-counting  type,  which  would  have 
real  advantages  of  safety.  Such  signals  cost  but  little 
more  than  these  hand  signals,  have  perfectly  logical 
indications  and  could  have  an  auxiliary  control  incor- 
porated wh.ere  steam  trains  occasionally  traverse  the 
same  territory. 

The  writer  has  seen  hand  signals  similar  to  these 
described  in  use  on  the  York  (Pa.)  Railways. 

Carl  P.  Nachod,  President. 


Comments  on  Wilcox  Statement 

Secretary  Edward  F.  Sweet  Explains  the  Publication 
of  the  Federal  Commission  Report 

IN  AN  interview  published  in  the  Washington  Times 
of  Sept.  3  Edward  F.  Sweet,  Assistant  Secretary  of 
Commerce  and  vice-chairman  of  the  Federal  Electric 
Railways  Commission,  comments  on  the  statement  re- 
cently issued  by  Dr.  Wilcox  in  regard  to  the  Federal 
commission  report,  particularly  his  remark  that  "funds 
for  printing  the  testimony  and  the  commission's  own 
report  are  being  supplied  by  the  American  Electric 
Railway  Association."    Mr.  Sweet  is  quoted,  in  part : 

If  Dr.  Delos  F.  Wilcox,  the  municipal  ownership  advocate, 
seeks  to  imply  that  the  Federal  Electric  Railways  Commis- 
sion, which  recently  reported  to  the  President,  was  in  any 
way  influenced  or  dominated  by  the  electric  railway  com- 
panies his  inference  is  insulting. 

The  proceedings  of  the  commission  are  being  published 
through  the  executive  secretary,  the  commission  having 
ceased  to  exist  after  submitting  its  report.  The  -work  is 
being  done  by  the  Government  Printing  Office.  It  is  true, 
I  leam  on  inquiry,  that  the  superintendent  of  documents 
has  received  orders  for  a  sufficient  number  of  copies  of 
these  proceedings  to  pay  for  the  entire  cost  of  publishing  it. 
This,  however,  is  something  the  commission  had  nothing  to 
do  with  and  it  had  nothing  to  do  with  our  decision  to  have 
the  testimony  printed. 

In  employing  Dr.  Wilcox  to  analyze  the  testimony  for 
our  convenience,  we  did  not  enter  into  any  engagement  to 
adopt  his  .conclusions,  which  his  testimony  showed  to  be 
enthusiastically  inclined  toward  municipal  ownership.  We 
intended  to  have  an  eminent  traction  expert  also  to  make 
an  analysis  and  use  the  two  for  our  guidance,  but  were 
forced  to  depend  entirely  upon  Dr.  Wilcox's  analysis.  Eight 
men  looking  at  the  question  from  different  angles  formed 
the  commission,  and  the  report  which  they  did  make  was 
unanimously  approved  by   them. 

Dr.  Wilcox's  conclusions  are  all  contained  in  his  testimony, 
which  will  be  published  in  the  proceedings  and  made  avail- 
able to  any  one  who  is  interested. 

Personally,  I  am  in  favor  of  municipal  ownership  of  some 
public  utilities,  such  as  public  water  works,  and  possibly 
lighting  plants,  but  when  it  comes  to  an  enterprise  with  as 
many  employees  as  an  electric  railway  there  are  other 
questions  to  be  considered.  Mayor  Ole  Hanson  of  Seattle 
told  us  he  had  favored  municipal  ownership  to  keep  railways 
out  of  politics,  but  later  found  that  it  simply  placed  them  in. 
We  were  in  no  way  bound  to  accept  Dr.  Wilcox's  recom- 
mendation. If  he  seeks  to  discredit  the  commission  by 
leaving  the  public  to  infer  that  an  association  of  Interested 
corporations  had  any  part  in  the  report  to  the  public  he 
goes  far  afield. 


Association  News 

ATLANTIC  CITY  CONVENTION,   OCT.  11  TO  15 


Convention  Program  Progressing 

DETAILS  of  the  American  Association  convention 
program  are  rapidly  taking  form.  George  M.  Gra- 
ham, vice-president  Pierce-Arrow  Motor  Car  Company, 
will  speak  on  the  topic  "The  Motor  Truck — Competitor 
or  Ally?"  The  place  of  the  motor  bus  as  a  feeder  and 
supplement  to  the  electric  railway  will  be  made  the  sub- 
ject of  a  comprehensive  discussion  also. 

On  the  problems  of  fuel  supply,  Eugene  McAuliffe, 
president  Union  Colliery  Company,  St.  Louis,  Mo.,  and 
formerly  manager  of  the  fuel  conservation  section 
United  States  Railroad  Administration,  will  speak. 

The  names  of  other  speakers  are  not  yet  available, 
but  negotiations  are  under  way  with  men  of  national 
reputation  to  discuss  the  following  topics:  Freight  and 
express  traffic,  labor,  training  of  electric  railway  per- 
sonnel, an  outside  view  of  the  electric  railway  industry. 
Reports  of  the  committees  on  valuation,  fare  systems, 
publicity  and  national  relations  will  also  be  made  the 
basis  of  special  discussion. 


Committee  Meets  on  Yacht 

THE  American  Association  committee  on  company 
membership  held  a  meeting  on  Aug.  31  on  board  the 
120-ft.  steam  yacht  Tilicum,  loaned  by  E.  H.  Close,  a 
real  estate  operator  of  Toledo,  Ohio.  The  yacht  left 
Toledo  at  10  a.m.  and  cruised  on  Lake  Erie,  Lake  St. 
Clair  and  connecting  waters  until  midnight.  The 
members  of  the  committee  in  attendance  were:  Frank 
R.  Coates,  Toledo,  chairman;  E.  M.  Walker,  Terre 
Haute,  Ind.;  L.  E.  Gould,  Chicago,  111.;  E.  F.  Wickwire, 
Mansfield,  Ohio,  and  H.  H.  Norris,  Electric  Railway 
Journal.  A  number  of  officials  of  the  Toledo  Railways 
&,  Light  Company  accompanied  the  committee. 

The  committee  went  over  reports  received  from  repre- 
sentatives in  several  states  as  to  the  results  of  a  canvass 
of  non-members  and  prepared  a  revised  list  of  prospects. 
A  report  from  Secretary  E.  B.  Burritt  indicated  an 
encouraging  number  of  accessions  to  the  membership 
this  year,  both  railways  and  manufacturers,  with  good 
prospects  of  additional  ones  in  the  near  future.  The 
committee  outlined  its  report,  which  will  be  completed 
at  once  and  filed  for  publication  in  advance  of  the 
convention. 


Association  Can  Supply  Copies  of 
F.  E.  R.  C.  Report 

COPIES  of  the  report  of  the  Federal  Electric  Rail- 
ways Commission,  which  was  printed  in  full  in  the 
issue  of  the  Electric  Railway  Journal  for  Aug.  28, 
can  be  had  on  application  to  the  oflSce  of  the  American 
Electric  Railway  Association,  8  West  Fortieth  Street, 
New  York  City.  The  association's  office  has  notified  the 
Electric  Railway  Journal  that  Chairman  Elmquist 
of  the  commission  and  other  members  are  being  overrun 
with  requests  for  copies  of  the  report,  hence  the  atten- 
tion of  persons  desiring  copies  should  be  directed  to  the 
above-mentioned  source  of  supply. 


News  of  the  Eledric  Railways 

FINANCIAL  AND  CORPORATE       .       TRAFFIC  AND  TRANSPORTATION 

PERSONAL  MENTION 


Toledo  Plans  Take  Shape 

Both   Sides   Preparing   for  Referendum 

on    Traction   Measures — Women 

Voters  to  Be  Heard  From 

With  the  vote  on  Toledo's  two  plans 
of  electric  railway  settlement  only 
six  weeks  away  and  with  the  enfran- 
chisement of  nearly  75,000  women 
voters  who  have  never  before  expressed 
their  opinion  at  the  polls  on  municipal 
questions,  the  campaign  for  "enlighten- 
ment" of  the  public  has  barely  got  un- 
der way. 

City  Explains  Measures 

The  Toledo  City  Journal,  which  is 
the  mouthpiece  of  the  city  administra- 
tion, has  explained  the  two  measures 
and  printed  the  complete  text  of  both 
plans — the  cost-of-service  ordinance  and 
the  twin  bond  issues  appropriating 
$7,000,000  for  Council  to  provide  a 
city.-owned  "transportation  system." 
The  newspaper  says  the  choice  is  be- 
tween "city  ownership  and  city  regu- 
lation." 

City  officials  declare  that  it  is  too 
early  to  start  an  active  campaign  for 
the  cost-of-service  franchise  ordinance. 
They  are  counting  on  the  four  weeks 
previous  to  the  actual  day  of  election 
to  suffice  for  "instruction"  of  voters. 

The  labor  unions  which  have  united 
in  favor  of  the  municipal-ownership 
ordinances  have  had  difficulty  in  obtain- 
ing members  of  a  committee  to  head 
their  campaign  against  the  cost-of- 
service  plan  and  in  favor  of  the  public- 
ownership  plan. 

The  organized  platform  workers  and 
electrical  men  employed  by  the  Toledo 
Railways  &  Light  Company  worked  for 
the  defeat  of  the  twin  ordinances  before 
and  they  are  determined  to  do  so  again. 
The  service-at-cost  measure  has  appar- 
ently satisfied  them  that  labor  will  re- 
ceive fair  treatment  under  its  provi- 
sions. 

Politics  to  Be  Eliminated 

The  elimination  of  "politics"  from 
Toledo  street  railway  matters  is  con- 
sidered the  big  question  in  the  settle- 
ment which  will  come  before  the 
people  on  Nov.  2. 

The  city-ownership  plan  for  bonding 
the  city  and  handing  the  $7,000,000  over 
to  the  council  for  expenditure  is  con- 
sidered a  return  to  the  political  foot- 
ball tactics  of  the  last  twenty-five  years 
in  Toledo  traction  history.  On  the 
other  hand  the  service-at-cost  measure 
has  been  safe-guarded  to  eliminate  poli- 
tics for  good. 

Under  the  latter  plan  a  board  of 
street  railway  control  to  consist  of 
three  persons  would  be  appointed  by 
the  Mayor,  one  for  a  term  of  two  years, 


one  for  four  years  and  one  for  six 
years.  This  is  designed  to  take  the 
control  of  the  appointment  out  of  any 
one  administration.  The  members  of 
the  board  shall  serve  without  compen- 
sation so  that  the  offices  shall  not  be- 
come political  "plums."  The  members 
shall  not  be  charged  ■with  any  other  part 
of  the  government  of  the  city,  shall  not 
be  in  the  employ  of  any  interested  par- 
ties, shall  not  be  shareholders  or  bond- 
holders of  the  traction  company,  and 
shall  not  be  members  of  the  General 
Assembly  of  Ohio. 

The  board  is  to  recommend  the  nom- 
ination of  a  Street  Railway  Commis- 
sioner who  shall  be  appointed  by  the 
Mayor.  This  commissioner  will  have 
the  active  charge  of  all  the  transporta- 
tion questions,  check  all  books,  and  look 
after  the  city's  interest  in  the  econom- 
ical operation  of  the  street  railway 
system. 

It  is  believed  that  the  effect  of 
these  politics-proof  provisions  and  the 
bringing  in  of  big  improvements  to 
the  system  will  have  a  vote-getting 
power  in  the  coming  election.  The 
results  of  the  last  vote  on  the  twin 
municipal-ownership  bond  ordinances 
indicated  that  the  people  of  Toledo 
for  the  first  time  in  street  railway 
history  had  begun  to  think  in  fig- 
ures. This  is  the  most  hopeful  sign 
for  the  cost-of-service  ordinance.  oTi- 
cials  of  the  Rail-Light  believe. 


Wage  Settlement  Basis  Reached. 

The  Kentucky  Traction  &  Terminal 
Company,  Lexington,  Ky.,  and  its  union 
employees,  who  are  demanding  an  in- 
crease of  20  cents  an  hour,  have 
reached  "a  practical  basis  of  agree- 
ment," according  to  the  union's  repre- 
sentative. A  federal  conciliator  who 
interceded  in  the  case  has  gone  to 
Washington  to  procure  statistics  on  the 
increase  in  the  cost  of  living  and  when 
the  data  are  sent  to  Lexington  the 
company  and  its  men  will  try  to  reach 
an  agreement. 


City  Plans  Equipment  Purchase 

The  Board  of  Estimate  of  New  York 
at  a  special  meeting  on  A\ig.  31  unani- 
mously authorized  the  issuance  of  reve- 
nue bonds  in  the  amount  of  $300,000 
from  the  sale  of  which  electric  railway 
cars  and  equipment  are  to  be  purchased. 
The  cars  are  to  be  used  in  sections 
where  cessation  of  transportation  serv- 
ice has  been  caused  by  either  strikes 
or  lockouts.  While  no  definite  state- 
ment has  been  made,  it  is  presumed 
that  the  city  has  in  mind  using  some 
of  the  equipment  on  the  Staten  Island 
Midland  Railway,  service  over  which 
has  been  suspended  for  several  months. 


Denver  Men  Clamorous 

No  Members  of  New  Working  Force  to 

Be  Replaced  by  Strikers — 

Few  Men  Needed 

Failure  greeted  the  efforts  of  Gover- 
nor Oliver  H.  Shoup  of  Colorado  to 
effect  a  setlement  of  the  Denver  Tram- 
way controversy  vdth  company  and 
labor  leaders  on  Sept.  3.  F.  W.  Hild, 
general  manager  of  the  company,  re- 
fused to  negotiate  further  with  the 
striking  trainmen,  flatly  rejected  the 
proposal  of  the  men  that  they  be  taken 
back  in  a  body  and  with  full  seniority 
rights  as  of  July  31  and  declined  to 
discharge  any  members  of  the  new 
working  force  which  has  been  hired  to 
replace  former  employees. 

Mr.  Hild  Rejects  Overtures 

After  the  conference  in  his  office  Mr. 

Hild  said: 

As  far  as  we  are  concerned  the  strike 
is  over  absolutely.  We  informed  union 
representatives  that  the  new  proposal  of 
the  men  was  entirely  out  of  the  question  ; 
they  requested  that  we  meet  with  a  com- 
mittee from  the  union  in  another  confer- 
ence and  we  refused  the  request.  We  told 
them  we  had  held  the  door  open  for  the 
former  employees  as  long  as  we  possibly 
could. 

One  of  the  points  which  was  taken  up 
at  the  conference  was  the  ten  new  sec- 
tions of  a  working  agreement  which  the 
Amalgamated  officials,  in  meetings  with 
the  company  held  prior  to  the  calling 
of  the  strike,  had  endeavored  to  have 
included.  President  J.  C.  Bulger  of  the 
Colorado  State  Federation  of  Labor 
professed  ignorance  of  these  ten  sec- 
tions and  asserted  that  three  of  the  sec- 
tions were  contrary  to  union  principles. 

In  a  mass  meeting  held  on  Sept.  5 
the  strikers  voted  to  have  no  more  deal- 
ings with  Mr.  Hild.  No  new  plan  was 
formulated  for  presentation  to  the  com- 
pany although  the  discussion  lasted 
three  hours.  This  action  is  considered 
to  be  in  retaliation  for  Mr.  Hild's  re- 
fusal to  meet  with  the  union  committee. 

On  Sept.  8  martial  law  was  declared 
ended  and  250  troops  returned  to  Camp 
Funston.  The  remaining  300  men  will 
be  held  until  the  new  state  constabu- 
lary is  firmly  established. 

Following  charges  of  misappropria- 
tion of  funds  contributed  by  union 
labor  to  the  relief  of  the  striking  car- 
men, the  president  of  the  Trades  & 
Labor  Assembly  appointed  a  committee 
to  audit  the  accounts  of  Amalgamated 
Local  746.  Sensational  charges  have 
been  made  to  the  effect  that  needy 
strikers  were  not  given  relief  and  that 
money  remained  unaccounted  for. 

On  Sept.  9,  709  trainmen  and  51 
students  were  on  the  cars.  Only  125  to 
150  more  men  are  needed  to  give  the 
company  its  full  quota. 
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Brooklyn  Organization  Being  Rebuilt 

Service  Gradually  Being  Restored  by  Management,  Hard  at  Work 
Replacing  Strikers  with  Permanent  Employees 

Service  on  the  lines  of  the  Brooklyn  Rapid  Transit  System  is  being  restored 
to  normal  just  as  fast  as  possible  under  existing  conditions.  An  entirely  new 
train  service  organization  is  being  built  up.  The  energies  of  Mr.  Garrison  as 
receiver  have  been  bent,  first,  to  giving  the  maximum  service  on  the  rapid  transit 
and  elevated  lines,  and  second,  to  the  surface  railways.  Mid-day  service  on  the 
rapid  transit  and  elevated  lines  had  been  normal  for  several  days  previous  to  last 
Thursday,  but  the  rush-hour  service  up  to  that  time  had  not  been  fully  restored. 
The  motormen  on  the  rapid  transit  lines  are  affiliated  with  the  Brotherhood  of 
Locomotive  Engineers.  They  have  a  separate  contract  with  the  company  and  did 
not  go  out.  So  far  as  the  surface  lines  are  concerned  fifty-one  out  of  sixty-seven 
lines  were  in  operation  on  Thursday  during  the  day  time  and  it  was  anticipated 
that  service  at  night  would  be  resumed  very  shortly.  To  the  company  the  strike 
is  a  thing  of  the  past  except  so  far  as  the  officials  are  called  upon  to  rebuild  their 
operating  organization  depleted  by  failure  of  the  strikers  to  return.  The  time 
limit  for  old  employees  to  return  to  work  expired  on  Wednesday. 


A^ 


S  REGARDS  the  strike  settle- 
ment the  final  word  for  the  com- 
pany appears  to  have  been  said  by 
Judge  Mayer  on  Sept.  2,  when  he 
issued  a  statement  giving  five  terms 
upon  which  the  strike  might  be  ended. 
In  this  statement  the  court  did  reply 
to  the  men  in  regard  to  the  wage  ques- 
tion by  offering  an  8  per  cent  advance. 
The  terms  were: 

1.  That  the  men  shall  return  to  work. 

2.  That  on  their  return  to  work  their 
seniority  and  other  privileges  shall  be  re- 
stored  to   them. 

3.  That  the  pay  increase  sought — 10  per 
cent  over  that  of  Augu.st.  1919.  or  8  per 
cent  over  the  current  wage — -shall  imme- 
diately apply. 

4.  That  the  employees  shall  have  the 
right  to  collective  bargaining  fully  assured 
to  them. 

5.  That  the  employees  shall  be  assured 
of  free  and  full  opportunity  to  select  rep- 
resentatives of  their  own  choice  to  deal 
directly  with  the  management. 

These   conditions   were   stated   in   a 

letter   to    Mayor    Hylan    in    which    the 

court  said: 

I  would  be  recreant  to  my  obvious  duty 
to  the  people  of  this  community  if  I  should 
again  place  their  vital  interests,  Involved, 
as  they  are  in  this  transportation  system,  at 
the  mercy  of  an  association  that  has  proved 
itself  faithless  to  its  obligations  and  irre- 
sponsible in  its  conduct  I  cannot,  there- 
fore, consistently  with  my  Arm  conviction 
of  my  duty,  permit  negotiations  or  agree- 
ments, directly  or  indirectly,  now  or  here- 
after, with  this  association  ;  and.  of  course, 
I  cannot  bargain  with  this  association  as 
to  terms  upon  which  the  strike  may  be 
ended. 

A  meeting  of  the  men  was  called  to 

consider    the    matter.       Mr.    Fridiger, 

counsel    for   the    union,    after    reading 

the  court's  letter  said: 

This  proposition  will  never  be  put  before 
you  for  a  vote,  unless  it  is  put  to  you  as 
members  of  the  Amalgamated  Association. 
I  read  this  because  I  wanted  the  news  to 
go  out  to  the  world  that  we  had  read  the 
proposition,  but  refused  to  put  It  to  you. 

An  emphatic  "No!"  was  the  answer 
to  Mr.  Fridiger's  inquiry  as  to  whether 
those  at  the  meeting  wanted  to  hear 
any  proposal  from  Judge  Mayer  unless 
it  was  addressed  to  the  Amalgamated. 

In  spite  of  the  very  plain  statement 
made  by  the  court,  William  D.  Mahon, 
international  president  of  the  Amalga- 
mated, who  arrived  in  New  York  on 
Sept.  5,  continued  his  effort  through  an 
appeal  to  public  officials  to  seek  a  settle- 
ment. In  a  strict  sense  the  strike  was 
not  an  outlaw  strike,  because  the  Amal- 
gamated, through  Mr.  Mahon,  cast  its 
lot  with  the  men,  although  he  did  re- 
buke those  on  his  side  who  had  injured 
their  own  cause  by  criticising  the  court. 


In  many  respects  Mr.  Mahon's  state- 
ment is  very  unusual.  It  follows  sub- 
stantially in  full: 

My  coming  to  New  York  at  this  time  is 
to  see  if  it  not  possible  to  bring  together 
the  contending  forces  and  secure  a  settle- 
ment of  the  strilie  now  in  force  upon  the 
Brooklyn  Rapid  Transit  lines.  It  was  im- 
possible for  me  to  reach  this  situation 
sooner  on  account  of  the  meeting  of  the 
general  executive  board  of  our  association 
and  the  work  It  placed  in  my  hands. 

This  I  sincerely  regret,  as  it  is  most  diffi- 
cult for  one  to  assume  charge  of  a  matter 
of  this  kind,  especially  after  much  bitter- 
ness has  been  engendered  by  actions  and 
words  spoken  by  those  who  do  not  under- 
stand the  circumstances  or  represent  the 
policies  of  our  association.  But  the  crea- 
tion of  'this  unnleasant  condition  was  not 
with   my  consent  or  of  my  making. 

Therefore  it  is  my  hope  that  after  the 
matter  has  been  fully  gone  over  we  may 
be  able  to  reach  an  honorable  and  satisfac- 
tory adjustment. 

I  am  advised  that  the  railway  company 
is  represented  by  Judge  Julius  M.  Mayer 
and  Receiver  Lindley  M.  Garrison.  They 
are  both  broadminded  and  men  of  large 
affairs. 

Then  I  am  advised  that  Governor  Smith 
and  Mayor  Hylan  have  been  working  hard 
to  bring  out  an  honorable  adjustment.  It 
seems  to  me  that  with  all  these  big  public 
spirited  men  we  ought  to  be  able  to  gain 
a  speedy  settlement  of  this  unpleasant 
affair.  So  far  as  the  Amalgamated  Associa- 
tion is  concerned  we  only  want  justice  and 
a  fair  deal. 

We  are  not  here  to  vllUfy  Judge  Mayer 
or  to  abuse  the  receiver,  the  authorities  or 
the  newspapers.  I  fully  appreciate  Judge 
Mayer's  position.  He  represents  the  court, 
which  always  has  my  respect.  My  years 
of  experience  with  electric  railway  affairs 
have  taught  me  to  know  of  the  many 
difficulties  and  trying  positions  that  both 
the  court  and  the  receiver  must  face  in 
handling  roads  under  such  circumstances. 

The  court  necessarily  must  represent  all 
parties  and  you  can  rest  assured  that  those 
who  have  critirised  the  court  in  this  case 
were  not  speaking  for  me  or  the  Amal- 
gamated  Association. 

In  such  negotiations.  If  any,  that  will 
take  place  I  shall  personally  represent  the 
Amalgamated  Association  and  its  policy. 

This  is  no  time  to  permit  anything  foreign 
to  the  issue  at  stake  to  Interfere  with  a 
just  and  speedy  settlement,  and  I  take  this 
means  of  appealing  to  the  court,  the  re- 
ceiver, the  press  and  the  public  to  unite  In 
bringing  the  interested  parties  together  and 
establishing  permanent  peace. 

It  is  my  intention  to  call  tomorrow  on 
Mayor  Hylan  and  take  up  the  work  through 
him  with  the  hope  of  bringing  about  a 
settlement  as  above  suggested. 

So  far  as  the  matter  of  wages  of  the 
men  who  struck  is  concerned  they  com- 
pare very  favorably  with  those  paid  for 
similar  work  elsewhere.  Under  the  de- 
mands made  by  the  men  the  company 
would  have  been  called  upon  to  pay 
out  in  wages  more  than  its  gross  re- 
ceipts. It  was  because  of  the  peculiar 
relationshin  which  existed  under  th^ 
receivership  that  the  court  insisted  it 
should  retain  the  right  to  review  the 
arbitration    findings    with     respect    to 


wages.  Taking  the  classes  of  employees 
which  struck,  namely  the  trainmen  on 
the  subway,  elevated  and  surface,  ex- 
cepting the  motormen  on  the  subway 
and  elevated,  the  company  has  pointed 
out  the  facts  as  follows: 

The  minimum  pay  of  a  guard  on  the 
elevated  and  subway  is  $1,450  a  year,  and 
his  maximum,  obtained  after  eighteen 
months  of  service,  is  $1,560  per  annum. 
Similar  figures  for  the  conductors  on  the 
elevated  and  subway  are  $1,760  minimum 
and   $1,840  maximum. 

The  conductors  and  motormen  on  the 
surface  are  paid  a  minimum  of  $1,650  a 
year  and  after  three  years  a  maximum  of 
$1,950    per   annum. 

All  of  these,  of  course,  are  for  men  work- 
ing full  time,  which  means  six  days  a  week. 

It  is  the  identical  wage  paid  to  the 
following  number  of  men  In  similar  lines 
of  employment  by  the  following  companies: 

4558  by  the  Interborough  Rapid  Transit; 

1494  by  the  New  York  Railways. 

2044  by  the  Third  Avenue  Railway. 

The  other  surface  railroad  companies  in 
the  greater  city  either  pay  their  numerous 
employees  similar  wages  or  less. 

Taking  other  lines  of  employment  and 
without  emphasizing  the  greater  physical 
and  mental  requirements  thereof,  we  find 
that  the  wages  paid  by  us  contrast  very 
favorably   therewith. 

The  12,467  hard  working  and  faithful 
letter-carriers  and  post  office  clerks  in  Man- 
hattan. Brooklyn  and  the  Bronx  receive  a 
minimum  of  $1,400  a  year,  and  after  five 
years  a  maximum  of  $1,800  a  year. 

The  3,758  firemen  of  our  exceptionally 
fine  fire  department  receive  a  minimum  of 
$1,769  per  year  and  after  three  years  a 
maximum  of  $2,280,  and  our  unexcelled 
police  department  pays  its  9,229  patrolmen 
a  minimum  of  $1,769  per  annum,  and  after 
five  years  a  maximum  of  $2,280. 

Hundreds  of  thousands  of  men  and  women 
doing  clerical  or  physical  work  receive  no 
more  and  in  very  many  cases  less  than 
are  paid  by  us  as  above  set  forth. 

The  attitude  of  the  company  with  re- 
spect to  the  strike  was  made  plain  in 
a  statement  made  by  Mr.  Garrison  on 
Sept.  9.  Except  for  the  comparison 
of  wages  which  it  included  this  state- 
ment follows  in  full: 

The  first  phase  of  the  strike  is  over.  It 
ended  with  the  final  position  taken  by  Mr. 
Mahon,  international  president  of  the  Amal- 
gamated Association.  This  association  has 
a  great  stake  in  this  situation.  If  its 
spokesmen  are  accurate,  it  had  12.000 
members  in  the  Brooklyn  locals  paying  dues 
to  the  association  of  $1  a  month  each,  mak- 
ing a  total  of  $144,000  a  year  Income  to 
the   association. 

If  upon  his  arrival  from  the  headquarters 
of  this  organization  in  Detroit.  Mr.  Mahon 
had  thrust  aside  the  radical  leadership,  re- 
pudiated the  unwarranted  breach  of  con- 
tract, disciplined  the  locals  for  violating 
the  essential  laws  of  their  organization  and 
ordered  the  men — who  never  should  have 
left  their  work — to  return  to  their  work,  he 
would  have  gone  a  long  way  toward  show- 
ing   that    it    was    a    body    fit   to   be    trusted. 

Instead  of  pursuing  such  a  course,  he 
contented  himself  with  rebuking  those  of  his 
subordinates  who  had  injured  their  own 
cause  in  public  esteem  by  general  vilifica- 
tion and  abuse — expressing  regret  at  what 
he  termed  the  "Impatience"  of  these  radical 
leaders  and  then  casting  his  lot  with 
them,  making  their  cause  his  and  that  of 
his  organization,  and  thereupon  advising  the 
former  employees  to  refuse  to  return  to 
work.  With  the  disappearance  of  Mr.  Ma- 
hon as  a  possible  factor  for  good  the  first 
phase  came  to   an  end. 

The  second  phase  is  now  being  entered. 
It  is  the  slow  and  laborious  process  of  ob- 
taining and  training  new  men  as  a  perma- 
nent force,  for  the  proper  and  efficient  oper- 
ation of  the  system.  This  calls  for  much 
liard  work  on  behalf  of  the  management 
and   much  patience  on  behalf  of  the  public. 

The  work  of  obtaining  the  new  men  will 
be  difficult,  but  the  outlook  is  very  hopeful. 
Despite  whatever  has  been  said  upon  the 
subject  this  emploj-ment  is  by  no  means  ill 
paid,  and  considering  the  ratio  of  income 
to  outgo  is  very  well  paid.  And  It  must  be 
borne  in  mind  that  the  base  of  Income  la 
strictly  limited  by  law  while  the  necessary 
expenses  are  not. 

The  court  and  the  receiver  have  no  per- 
sonal or  private  Interests  to  serve  and 
therefore  have  every  reason  to  be  perfectly 
fair,  reasonable  and  frank  In  all  their  deal- 
ings with  the  employees,  and  have  alw-ays 
been  fair  and  square  with  them  and  intend 
so  to  continue. 
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Maine's  Municipal  Marvel 

Town    of   Turner    Runs    One-Car    Line 

for  Benefit  of  Summer  Folks 

— Freight  Handled 

"Good  service — -clean  cars,"  is  the 
slogan  of  a  little  town  in  Maine,  which 
has  the  distinction  of  being  the  first 
municipal  owner  and  operator  of  an 
electric  railway  in  the  entire  State  and 
the  second  in  all  New  England.  Turner, 
a  town  of  2,000  people,  won't  be  rele- 
gated to  the  woods,  but  wants  to  be 
in  direct  communication  with  Auburn 
and  Lewiston  and  so  enjoy  the  benefits 
6i  modern  utilities. 

The  history  of  the  Turner  railway 
route  though  very  brief  is  interesting 
in  so  far  as  it  reflects  the  life  of  a 
townspeople  who  want  to  know  and 
be  known.  The  electric  line  in  this 
section  has  been  a  "goat-getter"  for 
years  because  of  the  inability  to  make 
it  a  paying  investment.  The  old  Au- 
burn-Turner line  was  abandoned  by  an 
operating  company  and  A.  L.  Kava- 
naugh  of  Lewiston  as  receiver,  oper- 
ated it  for  a  while  with  a  fairly  suc- 
cessful showing.  Later  it  was  sold  to 
the  A.  L.  &  W.,  now  defurict,  and  up 
to  last  October,  "intermittent"  service 
was  maintained.  Then  for  the  second 
time  operation  was  abandoned,  but 
even  this  failure  didn't  bring  discour- 
agement. In  other  words,  you  couldn't 
Turn-er  down.  Generally  speaking, 
"nothing  succeeds  like  success,"  but  in 
Tui-ner's  case  nothing  succeeded  like 
failure.  With  courage  and  determina- 
tion the  townspeople  applied  to  the 
Legislature  in  November,  1919,  and 
through  their  representative  permis- 
sion was  granted  to  Turner  to  own  and 
operate  its  own  railway. 

And  now  for  several  months  Turner 
has  been  railroading — and  enjoying  the 
profits  (profits,  they  really  are,  accord- 
ing to  the  manager).  The  only 
cloud  to  mar  the  happiness  of  the. 
sturdy  New  Englanders  is  the  thought 
of  next  winter  when  nature  in  the  role 
of  "Frankenstein,"  sends  a  monster  who 
with  ice  and  snow  plays  havoc  and 
brings  destruction  to  railway  proper- 
ties. Then  the  solitary  car  may  get 
snowed  under.  Meanwhile,  the  tune 
is  "In  the  Good  Old  Summer  Time." 


Right  to  Dismiss  Union  Men 
Upheld 

A  decision  which  is  expected  to  have 
a  far-reaching  effect  has  been  handed 
down  by  the  Supreme  Court  of  the 
District  of  Columbia  in  denying  an  in- 
junction to  members  of  the  Brotherhood 
of  Railroad  Trainmen  against  the 
Washington  &  Old  Dominion  Inter- 
urban  Railway.  The  injunction  sought 
to  prevent  the  discharge  of  employees 
who  aflSliated  with  the  union.  An  ex- 
tract from  the  opinion  is  as  follows: 

Strikes  that  are  conducted  in  an  orderly 
manner  and  do  not  involve  a  violation  of 
property  rights  or  the  production  of  public 
disorder  are  but  the  exercise  of  a  right 
to  work. 

The  right  to  labor  is  a  personal  right 
■which  inheres  in  the  individual  and,  as  a 
corollary  to  that,  the  right  not  to  work 
must  be  equally  recognized.  But  with  the 
recognition  of  these  rights,  there  i.s  another 


right  which  belongs  to  the  employer  and 
that  right  is  one  to  impose  conditions  upon 
those  who  seek  employment  from  a  given 
employer,  be  that  employer  an  Individual 
or   a    corporation. 

It  may  be  asked  what  becomes  of  the 
right  of  the  employees  to  organize  if,  as  a 
consequence  of  doing  so,  the  employer  may 
exercise  his  right  as  recognized  by  the 
United  States  Supreme  Court  The  answer 
may  not  be  as  easy  to  formulate,  but  this 
court  is  not  called  upon  to  answer  the 
question.  Its  duty  is  to  give  effect  to  the 
authoritative  opinions  and  decisions  of  the 
supreme  tribunal,  which  give  the  company 
the  right  to  dismiss  its  employees  if  they 
join  a  labor  union. 


Ontario  Board  Approves 
One-Man  Cars 

Discussing  the  one-man  cars  for 
electric  railways.  Vice  Chairman  A.  B. 
Ingram,  of  the  Ontario  Railway  Board 
at  Toronto,  Ont.,  on  Aug.  13,  stated 
that  the  cars  had  the  unqualified 
approval  of  the  board  as  an  efficient 
means  of  eliminating  expense  in  con- 
nection with  railway  operations.  He  is 
quoted  as  follows: 

They  have  been  found  very  satisfactory 
and  in  several  small  places  have  gone  far 
in  cutting  operating  deHcits.  One-man  cars 
of  the  approved  type  are  now  running  in 
St.  Thomas,  Cornwall,  Guelph,  Port  Arthur 
and  Calgary.  They  are  giving  much  more 
frequent  service  and  in  addition  to  the 
lessened  cost  of  operating,  they  are  much 
easier  on   the   rail. 

The  board  approves  of  the  one-man  cars 
for  the  Toronto  civic  line  and  believes  that 
they  will  be  a  success.  If  they  were  forced 
to  cross  railway  tracks  precautionary 
measures  against  accidents  would  have  to 
be   taken. 

Almost  every  one  of  the  lines  in  the 
siialler  cities  is  operated  at  a  deficit.  The 
Guelph  line,  which  is  municipally  owned, 
had  a  deficit  of  something  like  $12,000.  The 
one-man  car  in  such  places  cuts  the  oper- 
atmg  expenses  almost  in  halt. 


Nashville  Strike  Broken 

For  the  purpose  of  discussing  the 
differences  between  striking  trainmen 
and  officials  of  the  Nashville  Railway 
&  Light  Company,  Nashville,  Tenn., 
union  leaders  and  workmen  conferred 
on  Aug.  27  with  Governor  Roberts  and 
Mayor  William  Guptftn.  No  officials 
of  the  company  attended  the  meeting. 

The  conference  was  held  at  the  re- 
quest of  Fred  L.  Feick,  of  Washington, 
D.  C,  who  is  said  to  have  represented 
himself  as  being  from  the  Department 
of  Labor.  During  the  conference  the 
strikers  submitted  their  proposed  con- 
tract as  a  basis  for  negotiations  with 
the  railway  officials.  Later  during  the 
afternoon  B.  C.  Edgar,  vice-president 
of  the  Nashville  Railway  &  Light  Com- 
pany, consulted  with  the  Governor. 

Mr.  Edgar  stated  that  the  strike  had 
been  called  by  the  employees  without 
notice  to  the  company  and  without  pre- 
vious effort  to  arbitrate  their  differ- 
ences. He  further  told  the  Governor 
that  the  company  had  the  situation  well 
in  hand,  that  the  men  were  returning 
to  work,  and  that  the  company  was 
satisfied  with  conditions.    He  said: 

Many  of  the  striking  employees  have  al- 
ready come  back  to  the  company,  and  many 
of  them  have  been  reemployed  at  their  old 
rates  of  pay.  The  company  will  continue 
to  reemploy  the  good  men  who  apply  at 
their  old  rates  of  wages  until  6  p.m.  Sept.  2, 
after  which  all  men  employed  will  be  em- 
ployed as  new  men  at  the  rate  of  wages 
applying  to  new  men. 

For  the  first  time  since   the   strike 

besran,  cars  were  operated  in  Nashville 

after  6  p.m.,  on  Aug.  30. 


Governor  May  Act 

Buffalo     Labor     Situation     Appears 

Deadlocked  Over  Retroactive 

Pay  Features 

Governor  Alfred  E.  Smith  probably 
will  have  to  act  personally  if  he  hopes 
to  establish  a  basis  for  arbitration  of 
the  wage  question  which  is  in  dispute 
between  the  International  Railway, 
Buffalo,  N.  Y.,  and  its  employees.  This 
became  evident  on  Sept.  4  when  Herbert 
G.  Tulley,  president  of  the  railway, 
failed  to  submit  the  proposition  which 
Lieutenant  Governor  Harry  C.  Walker 
said  had  been  agreed  upon  after  a  long 
conference  on  Sept.  3. 

Lieutenant  Governor  Walker  is  chair- 
man of  the  Governor's  labor  board 
which  made  a  searching  inquiry  into 
the  finances  of  the  company  and  the 
grievances  between  the  employees  and 
the  company.  Concessions  were  made 
at  the  conference  by  the  company's  em- 
ployees as  represented  by  the  Amalga- 
mated and  President  Tulley  on  behalf 
of  the  company  made  concessions  and  it 
was  believed  an  agreement  would  be 
reached. 

The  proposition  in  question  involves 
the  solution  of  the  problem  as  to  when 
a  wage  award  granted  by  arbitration 
should  become  effective.  Lieutenant 
Governor  Walker  worked  out  a  plan 
which,  he  said,  should  meet  with  the 
satisfaction  of  both  factions.  Failure 
on  the  part  of  President  Tulley  to  con- 
tinue his  part  in  the  negotiations  is 
characterized  by  the  Governor's  repre- 
sentative as  "dodging  the  issue." 

In  a  letter  to  Mr.  Walker,  Presi- 
dent Tulley  says  the  company  agrees  to 
let  the  Governor  name  the  third  arbi- 
trator, but  with  the  expressed  condition 
that  any  further  increase  in  wages  can 
only  be  effective  when  a  further  in- 
crease in  fares  is  granted.  President 
Tulley  says  the  men  are  receiving  the 
same  scale  of  wages  as  in  Rochester 
and  Syracuse  where  living  conditions 
are  comparable.  Henry  W.  Killeen,  of 
counsel  for  the  International,  says  no 
further  wage  increases  will  be  granted 
until  after  the  state  utilities  board  acts 
favorably  upon  a  higher  fare  for  the 
Buffalo  traction  lines. 


Kansas  City  Railway's  Champions 

Looked  at  from  the  standpoint  of 
promoting  good  fellowship  among  the 
employees  and  a  spirit  of  co-operation 
the  new  ball  park  of  the  Kansas 
City  (Mo.)  Railways  at  Thirty-first  and 
Askew  Streets  has  already  paid  for 
itself  twice  over.  The  games  are  played 
Tuesdays,  Thursdays  and  Saturdays  in 
the  Railways  League,  made  up  of  six 
teams  from  the  employees.  On  Sun- 
days the  "Tramways,"  the  railway  team 
in  the  Inter-City  League,  has  challenged 
all  comers  with  great  success,  leading 
the  league  now  with  six  games  won  and 
one  lost.  E.  B.  Sanders  of  the  company 
said: 

The  majority  of  our  employees  are  young 
men  and  much  interested  in  baseball  and 
the  results  have  been  wonderful  for  the 
company.  The  crowds  on  Sundays  run 
between    500    and    1,000.      The    receipts    go 
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to  the  league.  In  addition  to  this  the 
Employees'  Brotherhood  publishes  a  weekly 
newspaper  known  as  the  Railway  Athlete, 
which  gives  the  news  of  all  the  games  as 
well  as  the  standings  of  teams  and  batting 
averages.  We  feel  that  the  very  great  suc- 
cess that  has  attended  the  undertaking 
more  than  compensates  for  the  amount  of 
money  expended  to  put  it  on  its  fe?t  and 
makes  it  a  practical  Investment,  paying 
weekly  dividends  in  increased  efficiency  and 
interest. 

The  "Yankees,"  composed  of  em- 
ployees from  the  Ninth  and  Brighton 
roundhouse,  are  leading  the  Railways 
League  at  present.  There  is  a  shop 
team  and  a  power  plant  team  in  the 
league.  The  entrance  of  men  from 
these  fields  engenders  a  considerable 
amount  of  healthy  competition. 


D.  U.  R.  Denied  Injunction 

Railway   Company   May   Carry   Appeal 

Against  City  to  the  Supreme 

Court 

Two  suits  brought  by  the  Detroit 
(Mich.)  United  Railway  to  determine  to 
what  extent  the  city  can  legally  use 
taxpayers'  money  in  the  construction  of 
street  railway  lines  have  been  dismissed 
by  Judge  Mandell  in  the  Circuit  Court. 
The  Judge  declined  to  issue  injunctions 
asked  by  the  D.  U.  R.  restraining  the 
city  from  using  the  Sinking  Fund  Com- 
mission's funds  for  purchasing  munic- 
ipal railway  bonds,  and  restraining  John 
A.  Mercier,  contractor  for  the  Charle- 
voix Avenue  line  foundations,  from 
building  with  the  money  obtained  from 
the  sale  of  the  bonds  thus  sold. 

In  dismissing  the  suits  Judge  Mandell 
upheld  the  city's  actions  and  sustained 
the  opinion  of  Corporation  Counsel  Wil- 
cox that  it  was  not  only  the  Sinking 
Fund  Commission's  right  but  its  duty 
to  buy  such  bonds,  adding  that  if  it 
had  not  been  the  proper  course  to 
follow,  such  action  relative  to  the  buy- 
ing of  Water  Board  bonds  for  the 
past  fourteen  years  would  have  been 
stopped  long  ago.  It  is  reported  that 
the  company  will  appeal  the  case  to  the 
higher  courts. 

The  company  contends  that  the  Sink- 
ing Fund  and  the  unexpended  balances 
have  not  been  the  only  funds  used  by 
the  city  to  pay  the  bills  of  the  municipal 
ownership  project.  It  is  stated  that 
back  in  1919  there  was  an  appropriation 
of  $100,000  out  of  the  taxes  for  the  use 
of  the  Street  Railway  Commission,  then 
engaged  in  investigating  the  local  trac- 
tion problem,  making  appraisals  of  the 
company's  property,  studying  subway 
possibilities,  etc.  On  the  witness  stand 
the  Comptroller  testified  that  more  than 
$8,000  of  this  appropriation  collected  in 
the  July,  1919,  taxes,  was  available  for 
the  present  plans  of  the  commission. 

Corporation  Counsel  Wilcox  has  fur- 
nished the  commission  with  an  opinion 
that  the  City  Council  or  the  commission 
cannot  change  the  routings  of  the  mun- 
icipal system  from  those  voted  on  when 
the  $15,000,000  bond  issue  was  passed. 
At  the  same  time  he  declared  that  the 
commission  could  build  the  Elizabeth- 
Witheral  loop  on  the  theory  that  it 
would  be  a  turnout  for  the  Woodward 
line  also  mentioned  in  the  bonding  prop- 
osition although  the  loop  itself  is  not 
specified. 


Mr.  McCulloch  Exonerated 

Charges      Against      United      Railways 
Head  Growing  Out  of  Loss  of  Ref- 
erendum  Petitions   Dismissed 

Richard  McCulloch,  president  of  the 
United  Railways  of  St.  Louis  and  first 
vice-president  of  the  American  Electric 
Rai'.way  Association,  has  been  exon- 
erated of  all  charges  growing  out  of 
the  loss  more  than  two  years  ago  of 
referendum  petitions  on  a  city  ordi- 
nance affecting  the  United  Railways. 
The  case  of  Bruce  Cameron,  formerly 
superintendent  of  transportation  of  the 
company,  has  not  yet  been  called,  but 
it  is  understood  that  the  Circuit  Attor- 
ney will  ask  that  it  be  dismissed. 

History  of  Case 

The  case  against  Mr.  McCulloch  was 
sent  to  Springfield,  Mo.,  for  trial.  On 
Aug.  30  it  was  called  and,  a  severance 
being  taken,  the  Circuit  Attorney 
elected  to  try  Mr.  McCulloch  first.  The 
State  put  in  all  its  evidence,  and  on 
Sept.  7  the  Judge  sustained  a  demurrer 
and  ordered  the  jury  to  bring  in  a 
verdict  for  the  defendant.  All  the 
better  element  of  the  city  of  St.  Louis 
has  been  with  Mr.  McCulloch  in  what 
they  considered  persecution  by  corpo- 
ration baiters,  and  since  his  vindication 
he  has  been  in  receipt  of  hundreds  of 
letters,  telegrams  and  messages  of 
congratulation. 

In  June,  1918,  referendum  petitions 
on  an  ordinance  affecting  the  United 
Railways  were  stolen  from  a  safe  in 
the  Cigarmakers'  Union,  where  they 
were  temporarily  stored  before  being 
filed.  The  theft  was  traced  to  a  former 
employee  of  the  company  by  the  name 
of  Jackson,  who  had  worked  as  special 
agent  under  the  superintendent  of 
transportation.  After  about  two  weeks, 
Jackson  returned  to  St.  Louis,  gave 
himself  up,  and  offered  to  turn  State's 
evidence  on  a  promise  of  immunity 
from  prosecution.  He  stated  that  he 
had  been  instructed  to  steal  the 
referendum  petitions  by  Mr.  Cameron, 
under  whom  he  had  formerly  worked, 
and  on  his  testimony  and  that  of  an- 
other special  agent  by  the  name  of 
Brady,  and  under  strong  pressure  from 
newspapers  hostile  to  the  company,  Mr. 
Cameron  was  indicted  for  burglary  in 
July,  1918. 

Mr.  Cameron's  Case  Still  Pending 

It  was  thought  at  the  time  that  the 
theft  of  the  petitions  was  due  to  over- 
zealousness  on  the  part  of  Jackson  in 
his  capacity  as  special  agent,  but  it 
has  since  been  pretty  thoroughly 
proved  that  the  theft  was  a  scheme  of 
Jackson  and  others  to  extort  money 
from  the  officials  of  the  railway.  Con- 
ditions were  further  accentuated  by  the 
fact  that  the  Mayor  and  the  Board  of 
Aldermen  who  had  passed  the  ordi- 
nance were  Republican  in  politics, 
while  the  Circuit  Attorney  was  a 
Democrat  and  was  backed  by  two 
newspapers  which  had  bitterly  opposeci 
the  passage  of  the  new  franchise  ordi- 
nance. 


Mr.  Cameron's  case  was  sent  out  of 
the  city  on  a  change  of  venue  and 
was  still  pending  when  the  United 
Railways  went  into  the  hands  of  a 
receiver  on  April  11,  1919.  In  testi- 
mony before  the  Special  Master  in  the 
receivership  case  in  June,  1919,  one  of 
the  attorneys  used  Jackson  and  Brady 
as  witnesses  to  prove  mismanagement, 
and  this  time  a  year  after  their  former 
statements,  Jackson  and  Brady  testi- 
fied that  Mr.  McCulloch,  as  well  as 
Mr.  Cameron,  had  told  them  to  get  the 
petitions  at  any  cost.  This  testimony 
created  great  public  excitement  and 
although  it  was  well  known  that  the 
testimony  of  Jackson  and  Brady  dif- 
fered from  that  given  a  year  previous, 
the  Circuit  Attorney,  with  the  help  of 
hostile  newspapers,  was  able  to  pro- 
cure an  indictment  for  burglary 
against  Mr.  McCulloch.  He  also  took 
advantage  of  the  opportunity  to  re- 
indict Mr.  Cameron. 

In  order  not  to  embarass  the  re- 
ceiver, Mr.  McCulloch  immediately 
resigned  as  manager  for  the  receiver, 
but  has  continued  to  serve  as  president 
of  the  company,  as  the  board  of  di- 
rectors refused  to  accept  his  resigna- 
tion. 


Place  of  Bus  Recognized 

Public  Service  Commissioner  Returning 

from  Abroad  Believes  Buses  May 

Replace  Some  Railways 

Lewis  Nixon,  Public  Service  Commis- 
sioner for  the  First  District  of  New 
York,  is  convinced  that  buses  are  a 
good  thing,  but  that  they  should  not 
be  run  on  highways  already  occupied 
by  electric  railways.  Mr.  Nixon  has 
recently  returned  from  abroad  where 
he  went  to  inquire  into  the  question  of 
bus  transportation  and  to  acquire  first 
hand  information  relative  to  the  advis- 
ability of  such  service  in  New  York 
City. 

Buses  a  Good  Thing 

His  ideas  with  respect  to  buses 
were  expressed  to  the  Electric  Rail- 
way Journal  through  confirmation  by 
him  of  general  statements  made  by  the 
daily  newspapers  on  Mr.  Nixon's  re- 
turn.    He  said: 

One  of  the  strongest  impressions  I 
got  abroad  is  that  hit  or  mi.ss  legisla- 
tion must  be  avoided.  I  am  convinced  that 
buses  are  a  good  thing,  but  they  should 
not  be  run  on  highways  already  occupied 
by  street  railways.  In  many  ways  buses 
can  do  good  work.  But  if  they  are  to  be 
permitted  to  enter  seriously  as  a  factor  of 
transportation,  it  should  be  under  the  most 
definite  regulations  and  not  under  a  gueril- 
la system  as  they  are  running  now.  The 
bus  drivers  in  this  city  are  doing  about  as 
they  please. 

Recently  there  was  a  report  on  traffic 
made  in  the  House  of  Commons.  I  read  it 
carefully  and  noted  that  the  very  flexibil- 
ity which  permits  omnibuses  to  run  out 
from  stopping  places  out  of  their  proper 
order  and  to  meander  and  move  sideways 
on  the  roads  and  to  be  driven  two  abreast, 
is  in  many  cases  a  material  element  in 
road  congestion.  Flexibility  implies  taking 
advantage  of  chances  of  passing  other 
vehicles,  and  though  it  may  be  an  advan- 
tage for  speed  as  against  other  competitors 
it  is  not  without  its  element  of  danger. 

However,  I  am  not  and  never  have  been 
against  buses,  and  I  believe  they  may 
eventually  take  the  places  of  some  street 
railways.  But  we  cannot  scrap  a  street 
railway  line  because  some  one  considers 
a   bus   service   superior. 
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Rhode  Island  Securities  Sold 

New    Haven    Railroad's    Investment    of 

$24,000,000   Brought  $2,200   Under 

the   Hammer 

Stock  of  the  Rhode  Island  Company, 
Providence,  R.  I.,  and  the  stock  and 
bonds  of  the  Sea  Viev?  Railroad  were 
sold  at  public  auction  on  Sept.  3  under 
orders  of  the  Federal  receivers  by 
authority  of  a  decree  of  the  United 
States  District  Court  for  the  Southern 
District  of  New  York.  Harry  Parsons 
Cross  bought  all  the  stock  of  the  Rhode 
Island  Company,  96,855  shares,  for 
$2,200.  Mr.  Cross  also  bid  in  for  $200 
the  7,000  shares  of  stock  of  the  Sea 
View  Railroad.  Nathaniel  Terry  Bacon 
of  Peace  Dale,  president  of  the  Narra- 
gansett  Pier  Railroad,  bought  the 
$600,000  gold  bonds  of  the  Sea  View  for 
$1,400.  It  is  understood  that  after  the 
auction  Mr.  Bacon  purchased  from  Mr. 
Cross  the  Sea  View  stock  he  had  bid  in 
for  $200. 

Mr.  Sherman  a  Purchaser 

DuflF  F.  Sherman  bought  the  Provi- 
dence &  Danielson  Railway  at  private 
sale  for  $100,000.  By  agreement,  the 
receivers  will  operate  the  road  until 
Oct.  2,  Mr.  Sherman  guaranteeing  any 
deficit. 

The  96,855  shares  of  Rhode  Island 
Company  stock  which  Mr.  Cross  bought 
for  $2,200  represent  an  original  invest- 
ment by  the  New  York,  New  Haven  & 
Hartford  Railroad  of  $19,000,000,  which 
was  further  increased  to  $24,000,000. 
In  addition  the  New  Haven  loaned  $4,- 
000,000  to  the  Rhode  Island  Company 
for  improvements  and  other  require- 
ments, against  which  it  took  notes  of 
the  Rhode  Island  Company.  These 
notes  are  still  held  by  the  New  Haven 
Company. 

Rhode   Island   Assets   Stated 

Among  the  assets  of  the  Rhode  Island 
Company  are  the  Woonsocket  and  Bur- 
rillville  roads,  which  with  other  prop- 
erty holdings  are  in  the  hands  of  re- 
ceivers. Another  asset  is  over  $2,000,- 
000  stock  of  the  United  Traction  Com- 
pany, which  stock  was  pledged  by  the 
Rhode  Island  Company  to  secure  bank 
loans.  There  are  also  parcels  of  real 
estate,  cars  and  other  items,  the  value 
of  all  its  physical  assets  being  esti- 
mated at  about  $5,000,000.  Against  all 
assets  are  claims  said  to  aggregate 
$10,000,000,  which  accounts  for  the 
nominal  price  brought  at  the  sale  of 
the  stock. 

No  information  as  to  the  outlook  of 
the  Sea  View,  the  Danielson  and  the 
Chepachet  lines  could  be  obtained  from 
the  successful  bidders,  except  that  Mr. 
Sherman  expects  to  run  his  properties 
until  Oct.  2  by  agreement  with  the  re- 
ceivers,  a   guarantee   covering   deficits 


being  given.  As  to  the  Sea  View,  the 
purchasers  have  nothing  whatever  to 
say. 

The  properties  sold  are  subject  to 
liens,  which  are  in  some  instances 
problematical  and  must  be  adjudicated 
by  the  courts. 

The  stock  and  bonds  of  the  roads  in- 
volved were  sold,  and  not  the  physical 
properties.  The  sale  in  no  way  affects 
the  several  lines  leased  by  the  Rhode 
Island  Company,  including  the  Rhode 
Island  Suburban,  Union  Railroad  lines 
in  this  city,  Pawtucket,  East  Providence, 
Buttonwoods,  East  Greenwich,  Paw- 
tucket Valley,  Cumberland  Hill  and 
lines  to  Attleboro. 


Philadelphia   Appraisal   to 
Continue 

An  order  to  continue  the  appraisal  of 
the  property  of  the  Philadelphia  Rapid 
Transit  Company  has  been  made  by  the 
Public  Service  Commission  meeting  in 
special  executive  session  at-  the  City 
Hall.  The  commission  allowed  the 
withdrawal  of  the  no-transfer  higher 
fare  tariff  presented  by  the  company 
on  June  1  and  in  doing  so  reaffirmed 
its  order  of  July  26,  that  there  could 
be  no  fare  increase  until  the  company 
had  completed  the  valuation  of  its  prop- 
erty and  presented  it  to  the  city  and 
commission. 

Evidence  produced  at  hearings  in 
July  failed  to  convince  the  commission 
that  the  proposed  increase  was  war 
ranted  and  the  order  declared  impera- 
tive until  a  valuation  had  been  submit- 
ted by  the  company.  Recently  the  com- 
pany asked  the  commission  for  permis- 
sion to  withdraw  the  no-transfer  tariff. 
The  city,  while  assenting  to  the  with- 
drawal plan,  asked  the  commission  to 
order  the  valuation  proceedings  con- 
tinued. An  appropriation  of  $50,000 
was  voted  by  Council  for  the  employ- 
ment of  experts  by  the  city,  to  check 
up  the  appraisal  when  it  should  be  pre- 
sented to  the  commission. 

The  text  of  the  oi-der  drawn  by  James 
S.  Benn,  Philadelphia  member  of  the 
commission,  follows: 

The  petition  of  the  Philadelphte  Rapid 
Transit  Company  to  withdraw  Tariff  P.  S. 
C.  Pa.  No.  68,  and  the  petition  of  the  city 
of  Philadelphia  waiving  objection  to  the 
withdrawal  of  said  tariff  are  hereby  granted. 
This  permission  is  without  prejudice  to  the 
pending  complaints  of  the  Cliveden  Im- 
provement Association  et  al.  against  the 
rates  and  service  of  the  respondent  com- 
pany, which  were  in  part  merged  with  the 
complaint  against  said  tariff  schedule,  and 
the  same  are  hereby  restored  to  their  for- 
mer status  on  the  docket  of  the  com- 
mission. 

The  order  of  the  commission  of  July 
26,  1920,  in  so  far  as  it  relates  to  the  prepa- 
ration and  submission  of  an  inventory  and 
appraisal  of  the  respondent  is  hereby  af- 
firmed, a  copy  of  said  inventory  and  ap- 
praisal to  be  furnished  to  the  city  of  Phila- 
delphia and  every  opportunity  given  it  to 
check  up  the  same  and  present  such  evi- 
dence in  relation  thereto  as  it  may  deem 
proper. 


Another  Buffalo   Committee 

Appeal  to  Security  Holders  to  Oppose 

Plan   of   Committee   Headed   by 

McDougal  Interests 

Bondholders  of  the  International 
Traction  Company,  Buffalo,  N.  Y.,  have 
organized  a  new  committee  in  opposi- 
tion to  the  proposed  plan  of  reorganiza- 
tion of  the  Buffalo  traction  system 
submitted  last  month  by  Elliott  C.  Mc- 
Dougal, chairman  of  the  bondholders' 
protective  committee.  The  protesting 
bondholders  charge  the  arrangement  is 
not  equitable.  Before  the  objections  to 
the  adoption  of  the  reorganization 
agreement  can  become  effective,  proxies 
or  co-operation  of  persons  owning  30 
per  cent  or  about  $17,000,000  in  securi- 
ties must  be  obtained.  To  date  the  com- 
mittee represents  $1,534,000  in  de- 
posited bonds. 

Philapexphians  on  Committee 

Three  Philadelphia  men  who  organ- 
ized the  committee  are  George  K. 
Reilly,  a  banker;  J.  M.  Johnston  and 
R.  M.  Stinson,  dealers  in  investment 
bonds.  One  of  the  reasons  enumerated 
why  holders  of  the  certificates  of  de- 
posit for  collateral  4  per  cent  trust 
bonds  of  the  International  Railway 
should  object  to  the  plan  promulgated' 
by  Mr.  McDougal  is  that  the  voting 
trust  proposed  would  perpetuate  for  its 
term  of  five  years  "the  management 
which  declined  to  put  in  operation  a 
fare  increase  from  5  to  7  cents  for  five 
months  after  it  was  granted  to  the  com- 
pany." It  also  is  claimed  that  the  com- 
pany has  $1,500,000  in  its  treasury  and 
that  the  protective  committee  has  $400,- 
000  on  hand.  The  objecting  boldhold- 
ers  say: 

The  $1,800,000  cash  planned  to  be  raised 
by  forcing-  you  to  purchase  9i  shares  of 
voting  trust  certificates  to  provide  for  cap- 
ital expenditures  over  1921  is  extremely 
drastic  and  premature. 

It  also  is  charged  that  the  Interna- 
tional Railway  is  not  at  present  on  the 
verge  of  bankruptcy,  "but  we  are  ad- 
vised," the  committee  says,  "the  com- 
pany will  earn  during  1920  over  and 
above  all  fixed  charges  at  the  rate  of 
$400,000  a  year,  and  such  figures  are 
arrived  at  after  setting  aside  $2,700,000 
for  maintenance  and  accident  claims." 

The  Guaranty  Trust  Company,  New 
York,  N.  Y.,  is  the  depository  for  the 
bonds  of  the  protesting  committee. 

Reasons  for  Objections  Summarized 

The  committee,  of  which  George  K. 
Reilly,  of  Reilly,  Brock  &  Company, 
Philadelphia,  is  a  member,  in  address- 
ing the  security  holders,  has  summa- 
rized its  reasons  why  holders  should 
object  to  the  plan  of  Aug.  17  as 
follows: 

1.  The  company  has   $1,500,000   cash   In 
its  treasury.     The  protective  committee  has  , 
$400,000    cash    on    hand. 

2.  The  bonds  of  the  International  Rail- 
way bought  in  for  you  have  an  estimated 
value  of  nearly  $2,700,000. 

3.  You  are  asked  to  give  up  title  and 
rights  in  $640,500  of  underlying  bonds,  and 
$200,000  of  7  per  cent  notes  (including  the 
values  mentioned  In  paragraph  2). 

4.  The  International  Railway  common 
stock  is  your  proi)erty. 

5.  The     7-cent    fare    put     in     operation 
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April-May,    1920,    should   continue   to   yield 
additional   revenues. 

6.  The  $1,800,000  cash  planned  to  be 
raised  by  forcing  you  to  purchase  9 J  shares 
of  voting  trust  certificates  to  provide  for 
capital  expenditures  over  1921  Is  extremely 
drastic   and    premature. 

7.  A  voting  trust  such  as  is  proposed 
would  perpetuate  for  its  term  the  man- 
agement which  declined  to  put  in  operation 
a  fare  increase  from  5  cents  to  7  cents  for 
five  months  after  it  was  granted  the  com- 
pany. 

8.  The  plan  is  unjust  to  bondholders 
who  are  unable  or  unwilling  to  subscribe, 
since  they  lose  their  entire  investment. 


Experts  Criticise  P.  R.  T. 
Depreciation  Plan 

Lybrand,  Ross  Brothers  &  Mont- 
gomery, public  accountants,  have  re- 
ported for  1919  to  the  city  of  Philadel- 
phia on  the  finances  of  the  Philadelphia 
Rapid  Transit  Company  under  the 
terms  of  the  operating  agreement  of 
1907.  Unofficial  summaries  of  the  re- 
port indicate  that  the  company  on  Jan. 
1,  1919,  abandoned  its  practice  of  de- 
ducting annually  from  its  gross  rev- 
enues 15  per  cent  for  renewals  and  up- 
keep. 

As  of  Jan.  1,  1920,  the  renewal 
reserve  appears  to  have  dwindled  to 
$574,470.  Out  of  the  surplus  in  the 
reserve  renewal  fund  of  51,127,320,  the 
company  applied  $552,200  for  mainte- 
nance of  way  and  structures  and  for 
equipment  and  cars.  In  commenting  on 
the  report  the  Philadelphia  Record 
says  that  "had  proper  deductions  been 
made  from  gross  earnings  by  the  Rapid 
Transit  Company  for  renewals  during 
1919,  the  company  would  not  have  been 
able  to  show  a  net  profit  sufficient  to 
pay  the  annual  dividend  of  5  per  cent 
or  $1,500,000  on  its  $30,000,000  capital. 
Not  until  June  of  this  year  did  the  com- 
pany pass  up  a  dividend,  and  that  was 
for  the  first  six  months  of  1920." 

The  report  comments  as  follows: 

Previous  to  Jan.  1,  1919,  the  accounting 
officers  of  the  company  maintained  that 
the  charge  against  operation  of  15  per 
cent  of  the  gross  revenues  was  sufficient 
to  cover  current  maintenance  and  to  pro- 
vide a  reserve  from  which  replacements, 
necessitated  by  depreciation  and  obso- 
lescence, could  be  made.  The  officers  now 
state  that  the  company  has  entered  upon 
an  era  of  operation,  by  which  the  property 
is  maintained  at  a  high  standard  of  effi- 
ciency, which  makes  unnecessary,  in  a 
cycle  of  years,  any  provisions  for  deprecia- 
tion or  obsolescence. 

It  is  our  opinion  that  the  cost  of  renew- 
als, which  are  inevitable,  should  be  pro- 
vided for  from  the  operations  of  the  years 
during  which  the  property  Is  in  use,  and 
not  be  borne  by  the  years  subsequent  to 
its  retirement  or  replacement.  Further- 
more, the  policy  adopted  by  the  company 
is  liable  to  abuse  and  is  only  defensible  if 
the  principle  of  keeping  the  road  up  to  its 
greatest   efficiency   is   rigidly   adhered   to. 


Washington  Lines  Go  Behind 

It  is  reported  that  the  rate  of  8  cents 
for  cash  fares  or  four  tickets  for  30  cents 
which  was  put  into  effect  last  May  on 
the  lines  of  the  Washington  Railway  & 
Electric  Company,  Washington,  D.  C, 
is  not  providing  a  fair  return  on  the 
valuation  of  the  company.  Indications 
are  now  that  on  the  current  year  the 
revenues  of  the  company  will  fall  short 
by  $450,000  of  the  amount  necessary  to 
allow  a  6  per  cent  return  on  the  prop- 
erty. The  higher  rate  was  authorized 
by  the  Public  Utilities  Commission  of 
the  District  of  Colombia. 


Glasgow  Has  First  Deficit 

Previous  Years  of  Profit,  Which  Allowed  $997,238  to  Be  Paid  to  the 
Common  Good,  Now  Changed  to  Deficit 

After  having  completed  the  repayment  of  its  capital  in  1917,  thereby  elim- 
inating interest  and  sinking  fund  charges,  the  accounts  of  the  Glasgow  Corpora- 
tion Tramway  for  the  year  ended  May  31,  1920,  show  a  deficit — ^the  first  in  the 
history  of  the  tramway  under  municipal  control.  The  working  expenses  have 
been  continually  rising  and  this  year  overtook  the  receipts,  leaving  a  deficit  of 
£108,531.  One  of  the  reasons  for  this  decrease  in  the  last  two  years  has  been 
the  increase  in  1919  from  £400  to  £700  per  mile  of  single  track  in  the  rate  of 
depreciation  of  the  permanent  way.  This,  railway  is  noted  for  its  ability  to  allow 
such  a  large  percentage  of  its  passengers  to  travel  for  the  equivalent  of  1  cent. 


THE  results  for  the  year  show  that 
the  ordinary  income  amounted  to 
£1,721,578  and  the  working  ex- 
penses, including  payments  to  depen- 
dents of  employees  serving  with  his 
Majesty's  forces,  to  £1,558,161,  thus 
leaving  a  net  revenue  of  £163,417,  The 
ordinary  income  of  the  previous  year 
was  £1,531,320  and  the  working  ex- 
penses £1,249,989,  leaving  a  net  revenue 


of  £281,331.  The  decrease  of  1920  over 
1919  was  £117,914,  or  42  per  cent.  After 
paying  the  Paisley  Distinct  Tramways 
Company,  Ltd.,  income  tax,  parliamen- 
tary expenses,  interest  and  sinking 
fund,  and  carrying  a  definite  amount  to 
the  depreciation  and  permanent  way  re- 
newals fund,  there  was  a  deficit  for  the 
year  of  £108,531.  It  will  be  noticed  from 
the    income    statement   that   the    gross 
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Change 
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INCOME  STATEMENT— GLASGOW   CORPOIIATION    TKAMW.-iVS 

Year  ended  May  3 1 :  1 920  1919 

Revenue  from  transportation ' £1,716,490  £1,527,487 

Revenue  from  other  railway  operations. 5,087  3,832 

Total  railway  revenue £1,721,577  £1,531,319 

Traffic  expenses 856, 1 1  i  674. 167 

General  expenses 225,872  175,005 

General  repairs  and  maintenance 317,521  219,509 

Power  expenses 152,742  106,686 

Clydebank  bridges 2,314  1,752 

Total  railway  expenses  (excluding  depreciation) £1,554,560  £1,177, 1 19 

Net  operating  revenue £167,017  £354,200 

Payment  to  dependents  of  employees  serving  with  his  Majesty's 

forces 3,601  72,869 

Balance  carried  to  net  revenue  account £163,416  £281,33! 

Non-operating  income 13,345  10,565 

Gross  income £176,761  £291,896 

Deductions  from  gross  income: 
Proportion  of  traffic  receipts  due  Paisley  District  Tramways 

Company,  Ltd 110,092  9,755 

Interest  on  capital 3,892          

Sinking  fund 1,715          

Property  and  income  tax 81,296  83,702 

Parliamentary  expenses 1,056  123 

Depreciation  fund 48,943  46, 149 

Permanent  way  renewals  fund 137,299  137.394 

Total  deductions  from  gross  income £285,293  £277,123 

Net  income  transferred  to  profit  and  loss *£  108,53 1  £14,772 

*  Deficit. 
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STATISTICAL  INFORMATION— GLASGOW  CORPORATION  TRAMWAYS 

Percentage 

Year  ended  May  31:  1920  1919  Change 

Miles  of  single  track 198  12  198.25  

Total  revenue  car-miles 26.459,015  25,581,547  +  3.4 

Total  revenue  car-hours 3,528,207  3,413,371  +3.4 

Ratio  CM.  to  C.H.  (speed  m.p.h.) 7.47  7  49  

Revenue  passengers,  total 509,339,886  464,246,677  +9.7 

Trafficrcvenue £1,716,491  £1,527,488  +12.4 

Average  fare  paid  per  passenger  (pence) 0 .  809  0.790  +   1.4 

Traffic  revenue  per  mile  of  single  track £8,664  £7,704  +12.5' 

Kw.-hr.  (traction  load  and  car  lighting) 42,942,868  39,984,597  ^7.4 

Estimated  population  served  (city  and  suburbs) 1,338,811  1,150.000  -rl6.4 

Population  served  per  mile  of  single  track 6,757  5,800  +16.5- 

Average  distance  paid  for  per  passenger  (miles) 1.839  1,795  -r2.5 

Average  traffic  revenue  per  passenger  (pence) 0.81  0,79  +   2.5 

Statistics  per  car-mile: 

Average  traffic  revenue  (pence) 15.57  14.33  —8,7 

.\verage  total  working  expenses  (pence) •.  .  .  .  15.71  1 1 ,  40  +37,8- 

Average  number  of  passengers 19.25  18.15  +6.1 

Kw.-hr.  (traction  and^car-lighting) 1.62  1.56  +3.8. 

Car-miles  per  revenue  passengers 0,052  0.055  —  5.4 

Car-miles  per  mile  of  single  track 133,547  129,030  +3.5 

Statistics  per  car-hour:  " 

Average  traffic  revenue  (shiUings) 9.72  8  96  +  8.5- 

Average  total  working  expenses 8,82  6.90  +27.8' 

Average  number  of  passengers 144.0  136,0  -^  5.9 

Operating  ratio — per  cent 90. 3  76, 8  +13,5 

Rolling  stock: 

Top  covered  cars.. 865  828  +  4.5- 

Standard  cars , 30  30  

Converted  horse  cars 1  7  — 86. 0- 

Training  car 1  1  

Total  cars  in  stock 897  866  +  J.6 

.\verage  number  of  cars  in  use  per  day 74 1 .  53  667 .98  +11.0 
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SIX   CbARTS    SHOWING    STATISTICAL   INFORMATION   OF   SEVEN    ITEMS 
BETWEEN  TEARS  1895  TO  1920  INCLUSIVE 


. Passengers  Carried  — ^ 

Fare                                           Number  Per  Cent 

id                 304,865,756  59.86 

Id              142,076,326  27.89 

Ud         37.989,011  7.46 

2d 12,394,898  2  43 

24  d   ; 5,596,692  1.10 

3  d.  and  upwards 6,417,203  1.26 

Sundries 

Totals 509,339,886  100.00 


1915      1920 


Traffic 

Receipts -^ 

Amount 

Per  Cent 

£635,137 

37.00 

591,985 

34.49 

237,431 

13.83 

103.291 

6.02 

58,299 

3.40 

90,047 

,    5.24 

301 

0.02 

£1,716,491 

100.00 

revenue  for  the  year  shows  an  increase 
of  £193,038  eompared  with  1919,  and 
that  the  average  traffic  revenue  per 
car-mile  increased  from  14.33  pence  to 
15.57  pence.  This  is  very  high  con- 
sidering that  about  60  per  cent  of  the 
total  passengers  carried  pay  only  1  cent 
per  ride.  The  working  expenses,  ex- 
cluding expenditure  incurred  on  account 
of  the  war,  showed  an  increase  of  £377,- 
441,  or  32  per  cent. 

Tramway  Debt  Paid 

The  total  tramway  debt  of  the  com- 
pany was  paid  off  in  1917.  Since  that 
date  new  capital  expenditure  amounting 
to  £45,143  has  been  incurred.  The 
amount  at  the  credit  of  the  depreciation 
and  permanent  way  renewals  fund  on 
May  31,  1919,  was  £449,006.  A  sum  of 
£163,663  was  deducted  during  the  year 
to  be  expended  on  track  renewal,  etc. 
The  amount  added  to  the  fund  was 
£186,242,  leaving  the  balance  standing 
at  £471,585. 

Rates  of  depreciation  and  permanent 
way  renewal  as  they  now  stand  are: 
Permanent  way  allowed  £700  per  mile 
of  single  track,  or  £137,299;  power 
station  and  substations  plant,  3  par 
cent;  cars,  5  per  cent;  electric  equip- 
ment of  cars,  5  per  cent;  other  rolling 
stock,  15  per  cent;  Clydebank  bridge,  5 
per  cent. 

The  total  rolling  stock  for  1920  was 
897  cars,  as  compared  with  866  in  1919. 
Of  this  number,  429  are  now  fitted  with 
vestibules.  The  work  of  building  new 
cars  is  being  pushed.  During  the  year 
thirty-seven  new  cars  were  put  into  ser- 
vice. 

Large  Percentage  Pay  One  Cent 

As  noted  before,  the  company  charges 
about  J  penny  (1  cent)  as  the  fare  of 
about  60  per  cent  of  the  passengers. 
The  accompanying  table  gives  the  num- 
ber of  passengers   carried   during  the 


year  at  each  fare  and  the  revenue  from 
each  fare,  with  percentages  in  each 
case.  There  were  304,865,756  passen- 
gers paying  only  J  penny  and  the  traffic 
I'eceipts  from  this  group  amounted  to 
37  per  cent  of  the  total  receipts. 

On  an  eighth  of  a  mile  less  of  track 
and  with  a  thirteen-hour  day  instead  of 
fourteen  hours  both  the  car-miles  and 
the  car-hours  increased  3.4  per  cent. 

The  company  has  to  pay  taxes  the 

TRAFnC    REVENUE 


same  as  a  private  corporation  and  gives 
its  profits  to  the  common  good.  The 
total  number  of  employees  was  7,195 
in  1920,  an  increase  over  1919  of  540. 
Of  this  total  for  1920,  there  were  1,784 
motormen,  1,464  conductors  and  467 
conductresses.  The  change  back  from 
women  to  men  operators  may  be  noted 
by  the  fact  that  the  conductors  in  1919 
were  800,  while  the  conductresses  were 
1,087.  The  total  payroll  for  the  year 
1920  was  £1,129,909. 

In  the  accompanying  charts  every- 
thing seems  to  be  advancing  at  a  tre- 
mendous pace.  The  operating  expenses 
are  nearly  overtaking  the  total  receipts, 
as  seen  by  the  fact  that  the  operating 
I'atio  is  now  more  than  90  per  cent. 
But  at  the  same  time  the  passengers 
carried  have  increased,  as  has  the  traffic 
revenue  per  passenger.  Car  mileage, 
although  decreased  in  1919  by  679,684 
over  the  previous  year,  shows  an  in- 
crease in  1920  over  1918  of  197,784, 
making  the  total  car-miles  26,459,015 
for  the  year.  Traffic  revenue  per  car- 
mile  has  increased  uniformly  since 
1917.  The  average  passengers  per  car- 
mile  since  1895  were  13.35,  but  the  last 
few  years  the  number  has  been  higher, 
reaching  19.25  in  1920.  The  average 
fare  per  passenger  had  a  drop  between 
1911  and  1915,  but  is  gradually  gaining 
again.  The  maximum  average  on  this 
curve  was  in  1910  with  .96  pence  and 
the  minimum  was  in  1915  with  .76 
pence.  For  1920  the  average  was  .81 
pence.  At  the  same  time  the  average 
working  expenses  per  passenger  are 
increasing  at  a  more  rapid  rate.  For 
1920,  the  average  working  expenses  per 
passenger  was  .73  pence. 

PASSENGERS    CARRIED 
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Ocean  Shore  Ceases  Operation 

The  Ocean  Shore  Railroad,  San  Fran- 
cisco, Cal.,  has  ceased  to  operate.  The 
road  was  never  completed,  there  being 
a  gap  in  the  middle  almost  as  long  as 
the  completed  part  of  the  road.  Con- 
struction of  the  road  was  very  expen- 
sive. The  traffic  was  never  sufficient  to 
make  the  road  pay,  and  recently  the 
automobile  and  motor  truck  have  cut 
into  the  road's  revenues.  Finally  the 
100  employees  made  demands  for  an 
increase  in  wages.  At  this  point  the 
officials  threw  up  their  hands  in  despair 
and  discontinued  operation. 

Ten  million  dollars  was  spent  in  the 
effort  to  build  and  operate  the  road. 
After  the  stockholders  had  been  waped 
out  a  committee  of  bondholders  strug- 
gled unvailingly  for  nine  years  to  make 
the  road  pay.  Yet  the  situation  is 
not  entirely  without  hope.  The  San 
Francisco  terminals  of  the  company  are 
electrically  operated.  Rapid  general  de- 
velopment of  the  territory  through 
which  the  road  runs  and  the  extension 
of  electric  propulsion  to  the  entire  line 
may  possibly  afford  a  way  out. 


Financial  Plan  Declared  Operative 

The  protective  committee  represent- 
ing the  holders  of  the  4-6  per  cent 
bonds  of  the  National  Properties  Com- 
pany, Philadelphia,  Pa.,  of  which  Evan 
Randolph  is  chairman,  has  declared  the 
amended  plan  operative.  The  time  for 
the  deposit  of  bonds,  which  expired  on 
Aug.  16,  has  been  extended  to  Sept.  20. 

A  second  protective  committee  with 
V.  Gilpin  Robinson  as  chairman  has 
taken  this  position: 

1.  That  full  information  as  to  all  opera- 
tions of  the  American  Railways  and  the 
National  Properties  Company  since  Jan. 
1,  1916.  shall  be  given  to  all  bondholders. 

2.  That  the  present  condition  of  their 
property  as  to  resources  and  earning  power 
shall  be  made  clear. 

3.  That  the  provisions  in  the  deed  of 
trust  securing  the  bondholders  shall  faith- 
fully be  carried  out. 

4.  That  all  claims  that  may  be  justly 
found  to  lie  against  the  National  Properties 
Company,  any  other  company,  or  any  indi- 
viduals shall  be  prosecuted  to  the  full  ex- 
tent of  the  law  for  the  beneflf  of  the  Na- 
tional Properties-American  Railways  bond- 
holders. 

5.  That  the  plan  which  is  finally  pre- 
sented to  the  bondholders  be  a  plan  that 
gives  those  bondholders  who  pay  any  as- 
sessment that  may  be  necessary,  the  best 
possible  security  for  their  money,  and  a 
plan  whereby  those  bondholders  who  can- 
not pay  an  assessment  get  a  square  deal. 

Bondholders  are  requested  to  deposit 
their  bonds  with  the  Provident  Life  & 
Trust  Company,  Philadelphia,  on  or  be- 
fore Sept.  8.  If  deposited  with  the 
original  protective  committee,  holders 
are  asked,  if  they  so  wish,  to  withdraw 
their  bonds  and  redeposit  them. 

The  plan  as  originally  proposed  was 
intended  to  supply  the  company  with 
additional  cash  and  to  take  care  of  ob- 
ligations which  are  in  default.  It  was 
devised  principally  because  it  had  be- 
come impossible  satisfactorily  to  market 
the  securities  of  the  subsidiaries  owing 
to  the  changed  money  conditions,  espe- 
cially as  to  interest  rates.  The  details 
were  referred  to  in  the  Electric  Rail- 
way Journal  for  July  17,  page  147, 
and  Aug.  14,  page  334. 


City  Opposes  Renewal  Fund  Use 

The  special  traction  counsel  for  the 
city  of  Chicago,  Chester  E.  Cleveland, 
has  notified  the  Board  of  Supervising 
Engineers  that  it  should  not  approve 
any  certificates  of  expenditure  for  new 
equipment,  which  are  to  be  covered  by 
surplus  money  in  the  1907  contract 
ordinance  renewal  fund.  The  use  of 
such  money  for  buying  new  ears  was 
authorized  by  the  Illinois  Public  Utili- 
ties Commission  as  explained  in  full  in 
Electric  Railway  Journal  of  Aug.  14, 
page  337,  and  commented  on  editorially 
in  the  issue  of  Aug.  21,  page  348.  The 
city,  in  its  notice,  reminds  the  board 
members  that  they  are  bound  by  a  con- 
tract between  the  traction  companies 
and  the  city  and  that  the  use  of  the  re- 
newal fund  money  for  buying  new  cars 
would  be  contrary  to  the  provision  of 
that  contract.  There  is  also  an  intima- 
tion that  the  city  will  resort  to  court 
action  if  the  fund  should  be  used  in 
this  manner. 


Receiver's      Certificates      Retired.  — 

Jiidge  Paris  in  the  United  States  Dis- 
trict Court  has  issued  an  order  permit- 
ting Rolla  Wells,  receiver  of  the  United 
Railways,  St.  Louis,  Mo.,  to  pay  out 
$2,300,000  of  the  company's  general 
funds  to  retire  $2,300,000  of  6  per  cent 
receiver's  certificates  which  fell  due  on 
Sept.  2,  1920.  The  order  disclosed  that 
the  receiver  had  been  unable  to  sell 
any  of  the  $4,200,000  of  receiver's  cer- 
tificates authorized  by  the  court  about 
six  weeks  ago,  because  the  bids  were 
too  low. 

Car  Trust  Certificates  Offered.— Ham- 

bleton  &  Company  and  the  Fidelity 
Trust  Company  of  Baltimore,  Md.,  re- 
cently offered  at  prices  to  yield  8  per 
cent  $280,000  of  8  per  cent  car  trust 
gold  certificates,  Series  of  1920,  of  the 
Dallas  (Tex.)  Railway.  The  certificates 
are  dated  Sept.  1,  1920,  and  are  due 
serially  March  1,  1921,  to  Sept.  1,  1923. 
They  are  in  the  denomination  of  $1,000. 
Interest  is  payable  May  and  September 
at  the  office  of  the  Fidelity  Trust  Com- 
pany, trustee.  The  certificates  are  re- 
deemable as  a  whole  on  thirty  days' 
notice  at  lOli  and  interest.  They  are 
secured  by  fifty  specially  equipped  new 
Bimey  safety  cars  built  by  the  J.  G. 
Brill  Company,  upon  which  the  company 
will  make  an  initial  payment  of  about 
20  per  cent  of  the  total  cost. 

Vote  on  Reorganization  on  Oct.  18. — 
With  a  view  to  consummating  the 
amended  plan  of  reorganization  of  the 
United  Railroads,  San  Francisco,  the 
stockholders  of  the  Market  Street  Rail- 
way will  vote  on  Oct.  18  on  authorizing 
the  new  stock  and  bonds  called  for  by 


the  plan,  thus  increasing  the  total  cap- 
ital stock  to  $32,150,000  and  the  author- 
ized debt  to  $22,700,000.  The  capital 
stock  will  be  advanced  from  $18,750,000, 
all  common,  to  $32,150,000,  consisting 
of  $11,750,000  of  prior  preference  stock; 
$5,000,000  of  preferred  stock;  $4,700,- 
000  of  second  preferred  stock  and  $10,- 
700,000  of  common  stock.  The  stock- 
holders will  also  vote  on  increasing  the 
authorized  bonded  debt  from  $17,- 
500,000  to  $22,700,000  by  authorizing 
the  issuance  of  $5,200,000  of  five  year 
6  per  cent  notes  to  be  secured  among 
other  ways,  by  pledge  of  $5,200,000  of 
the  present  authorized  bonds.  The 
meeting  will  also  act  on  increasing  the 
number  of  directors  of  the  corporation 
from  five  to  eleven. 

Dallas  Still  Far  Behind.— The  Dallas 
(Texas)  Railway  carried  fewer  passen- 
gers during  July  under  the  6-cent  fare 
than  during  May  under  the  5-cent  fare, 
according  to  statistics  given  out  re- 
cently by  Richard  Meriwether,  vice- 
president  and  general  manager  of  the 
company.  During  May  5,682,705  pas- 
sengers were  carried  while  during  July 
only  4,976,398  passengers  rode  on  the 
cars,  a  decrease  of  706,307.  The  com- 
pany, even  with  the  6-cent  fare,  is  not 
earning  the  return  authorized  under  the 
terms  of  the  franchise  granted  on  April 
3,  1917.  The  shortage  for  the  month 
of  July  amounted  to  $19,566.  Mr.  Meri- 
wether's report  shows  a  "total  valua- 
tion of  $8,863,005  on  which  a  return  of 
7  per  cent  is  authorized  by  the  fran- 
chise, thus  giving  a  net  return  of  $51,- 
700.  The  gross  income  from  all  sources 
for  July  was  $275,391,  and  the  operat- 
ing expenses  $243,257,  leaving  net  earn- 
ings of  $32,134.  This  gives  an  accumu- 
lated shortage  for  the  thirty-four 
months'  operation  under  this  franchise 
amounting  to  $566,790. 

Receiver  Named  for  Hamburg  Rail- 
way-— John  F.  Burke,  Buffalo,  N.  Y., 
was  named  receiver  on  Aug.  31  by  Jus- 
tice Alonzo  Hinkley  in  Supreme  Court 
for  the  Hamburg  Railway  Company, 
Buffalo,  under  $10,000  bond.  The  re- 
ceivership order  requires  that  the  Pub- 
lic Service  Commission  be  asked  to  de- 
termine what  sum  the  company  will  be 
required  to  pay  for  power  to  operate  its 
cars  to  the  Buffalo  &  Lake  Erie  Trac- 
tion Company's  terminal  at  Bay  View, 
N.  Y.,  and  what  sum  the  Buffalo  &  Lake 
Erie  Traction  Company  shall  be  re- 
quired to  pay  for  the  use  of  2  miles  of 
the  Hamburg  line's  tracks.  Mr.  Burke 
was  the  choice  of  the  majority  bond- 
holders for  receiver.  He  is  a  large 
bondholder.  With  the  appointment  of  a 
receiver  for  the  Hamburg  Railway, 
which  has  been  operated  as  part  of  the 
Buffalo  &  Lake  Erie  Traction  Company 
system,  the  Buflfalo  &  Lake  Erie  Trac- 
tion Company  was  compelled  on  Sept.  1 
to  suspend  local  service  over  the  Ham- 
burg line.  The  receiver  for  the  Ham- 
burg line  prohibits  the  Buffalo  &  Lake 
Erie  Traction  Company  from  making 
local  stops  between  Buffalo  and  Bay 
View.  The  Buffalo  &  Lake  Erie  Trac- 
tion Company  operates  between  Buf- 
falo and  Erie,  Pa. 
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Iowa  Lines  Raise  Fares 

Cedar    Rapids    and    Mason    City    Com- 
panies Raise  Rates  Under  Terms 
of  Supreme  Court  Decision 

Acting  under  the  terms  of  a  recent 
decision  of  the  Iowa  Supreme  Court, 
two  electric  railways  operating  within 
the  State  have  raised  their  fares.  They 
are  the  Cedar  Rapids  &  Marion  City 
Railway,  Cedar  Rapids,  whose  rates  are 
now  8  cents,  and  the  Mason  City  & 
Clear  Lake  Railroad,  Mason  City,  which 
is  also  charging  an  8-cent  cash  fare. 

The  opinion  of  the  Supreme  Court 
was  rendered  in  the  case  of  the  appeal 
of  the  Ottumwa  Railway  &  Light  Com- 
pany, Ottumwa,  from  a  ruling  of  the 
lower  court  which  'denied  the  company 
an  injunction  restraining  the  City  of 
Ottumwa  from  reducing  the  fare  from 
6  cents  to  5  cents.  The  higher  court 
ruled  that  a  contract  between  a  city 
and  a  railway  which  fixes  a  permanent 
fare  has  never  been  sanctioned  by  the 
Legislature  of  Iowa,  and  that,  there- 
fore, rates  fixed  in  such  a  contract  may 
be  changed.  The  court  further  held 
that  it  is  against  public  policy  to  con- 
tract for  unchanging  rates  and  that 
there  must  be  no  such  contract  because 
its  enforcement  might  fasten  an  exorbi- 
tant charge  on  the  patrons,  or  on  the 
other  hand  a  rate  that  will  confiscate 
the  property  of  the  utility. 

Companies  Quick  to  Act 

This  ruling  of  the  court  has  been  in- 
terpreted by  the  managements  of 
several  Iowa  properties  to  mean  that 
inasmuch  as  the  rate  of  fare  specified 
in  a  franchise  is  not  binding,  the  com- 
panies have  the  right  to  put  in  force  a 
rate  of  fare  which  is  not  unreasonably 
high.  The  order  is  further  interpreted 
to  mean  that  the  rate  of  fare  need  not 
be  one  which  just  misses  being  con- 
fiscatory, but  one  which  is  reasonable, 
taking  into  account  the  cost  of  money 
to  utilities.  The  decision  is  therefore 
regarded  as  of  considerable  importance 
to  the  electric  railways  of  the  State, 
since  it  apparently  means  that  the  com- 
panies will  be  able  to  maintain  their 
properties  and  render  adequate  service. 

The  rate  increases  at  Cedar  Rapids 
and  Mason  City  were  made  upon  the 
companies'  own  initiative.  It  is  re- 
ported that  the  higher  fare  went  into 
effect  in  both  cities  without  any  friction 
or  complaint  from  the  public.  The 
Cedar  Rapids  company  announced  that 
the  wages  of  its  200  employees  would 
immediately  be  advanced.  The  Iowa 
Railway  &  Light  Company;  which  oper- 
ates a  few  cars  in  local  service  in  Cedar 
Rapids,  also  increased  the  fare  to  8 
cents. 

A  feature  of  the  new  Mason  City  rate 
is  the  sale  by  the  company  of  a  monthly 
ticket  by  the  use  of  which  it  is  possible 


to  make  each  ride  at  a  cost  of  as  low 
as  6  cents.  The  tickets,  or  passes,  are 
sold  for  $1  each  and  each  is  good  for 
one  month  only.  The  plan  is  designed 
to  take  care  of  the  steady  rider.  Each 
time  the  holder  of  a  pass  boards  a  car 
he  shows  the  card  and  gives  the  con- 
ductor a  nickel.  At  forty  rides  a  month 
his  fare  is  7i  cents;  at  fifty  rides,  7 
cents;  at  sixty  rides,  61  cents;  at 
seventy  rides,  6.4  cents;  at  eighty  rides, 
6.2  cents;  at  ninety  rides,  6.1  cents,  and 
at  100  rides,  6  cents.  The  cards  are 
issued  to  individuals  and  are  not  trans- 
ferable. They  are  not  issued  to  com- 
panies. Each  card  is  stamped  with  the 
date  of  issuance  and  the  holder's  name. 


Seven  Cents  in  Oklahoma  City 

A  7-cent  fare  with  four  tickets  for 
25  cents  took  effect  on  the  local  lines 
of  the  Oklahoma  Railway,  Oklahoma 
City,  Okla.,  on  Sept.  10.  The  fare  was 
formerly  5  cents.  The  new  rates  were 
authorized  by  the  State  Corporation 
Commission. 

Some  four  or  five  months  ago  the  of- 
ficers of  the  Oklahoma  (Okla.)  Rail- 
way took  up  with  the  Mayor  and  City 
Commission  of  Oklahoma  City  in  an  in- 
formal way  the  matter  of  increased 
fares  on  the  city  lines.  The  situation 
was  explained  fully  and  about  the 
middle  of  June  a  formal  petition  was 
presented  to  the  commission  asking  for 
a  7-cent  fare,  four  tickets  for  25  cents. 

The  Mayor  suggested  that  a  commit- 
tee of  five  men  be  appointed  and  an 
independent  auditor  be  retained  at  the 
expense  of  the  railway  to  investigate 
the  finances  of  the  company 'and  report 
to  the  commission.  This  plan  was 
agreed  to  by  the  railway  and  the  com- 
mittee and  the  auditor  were  appointed 
by  the  Mayor.  The  auditor  went  into 
the  affairs  of  the  railway  very  thor- 
,  oughly  and  submitted  a  report  early 
in  August  to  the  committee  to  the  ef- 
fect that  the  company  was  unable  to 
function  properly  under  the  5-cent  fare 
with  the  universal  transfers  in  effect 
since  the  company  was  organized. 

After  ,  a  thorough  study  of  the  re- 
port the  committee  voted  to  recom- 
mend the  increase  which  had  been  re- 
quested. On  the  committee  was  a  rep- 
resentative of  the  labor  unions.  This 
member  voted  under  instructions  from 
the  labor  council  and  was  the  only 
member  of  the  committee  to  go  on  rec- 
ord against  the  increase.  The  Mayor 
and  the  City  Commission,  after  going 
over  the  report,  passed  an  ordinance 
permitting  the  provisions  of  the  fran- 
chise which  requires  a  5-cent  fare  to 
be  waived  for  three  years  and  decided 
in  favor  of  an  increase  in  fares  in  ac- 
cordance with  the  recommendations  of 
the  committee  subject  to  the  approval 
of  the  State  Corporation  Commission. 


Losing  $2,772  Daily 

Kansas  City  Railways  Tells  Municipal 

Authorities    It    Must    Have    More 

Revenue — Asks  Higher  Rate 

Service  is  being  furnished  by  the 
Kansas  City  (Mo.)  Railways  at  a  daily 
loss  of  $2,772.  This  fact  is  brought 
out  by  the  company  in  a  letter  which 
it  has  addressed  to  Mayor  Cowgill  and 
other  municipal  officials  as  well  as  to 
the  Chamber  of  Commerce  and  the 
daily  newspapers.  In  this  communica- 
tion the  railway  management  outlines 
the  reasons  for  its  recent  application 
to  the  State  Public  Service  Commis- 
sion for  authority  to  raise  its  fare. 

Flexible  Fare  Proposed 

To  meet  the  present  situation  the 
company  proposes  to  install  a  flexible- 
fare  system  under  which  the  rate, 
based  on  present  prices,  would  advance 
from  8  cents  to  9  cents,  with  six  tickets 
for  50  cents.  This  would  mean  a  rate 
of  approximately  8.5  cents  a  passenger. 
The  average  fare  is  now  7.42  cents, 
while  the  cost  of  furnishing  service  is 
8.23  cents  for  each  revenue  passenger. 

Increases  in  wages  and  in  the  cost 
of  fuel  have  been  largely  responsible  for 
its  present  predicament,  says  the  com- 
pany. During  the  past  year  wages 
have  risen  by  approximately  $1,000,000, 
while  the  price  of  coal  has  advanced 
from  $3.43  to  $4.46  a  ton.  The  com- 
pany points  out  that  for  the  period 
of  March,  April  and  May  it  operated 
at  a  loss  of  $255,056. 

The  company's  letter  follows  in  part: 

The  street  railway  business  is  bottomed 
upon  the  theory  that  it  will  have  a  mo- 
nopoly of  the  community's  transportation. 
Upon  this  theory  it  is  regulated  and  con- 
trolled by  law,  both  as  to  its  operation  and 
Its  earnings.  Upon  this  theory  it  Is  re- 
quired to  operate  development  service  upon 
lines  and  in  districts  where  present  traffic 
does  not  pay  the  actual  cost  of  operation. 
It  is  required  to  operate  owl  cars  which 
are  non-paying :  to  maintain  certain  service 
standards   regardless   of  whether  they   pay. 

Jitneys  Add  to  Cost 

We,  of  course,  feel  that  the  best  interests 
of  the  Kansas  Cities  are  not  served  by 
permitting  the  operation  of  jitneys.  We  do 
feel  that  the  transportation  of  a  city  cover- 
ing eighty-nine  square  miles,  with  a  popula- 
tion of  450,000,  and  now  served  by  315 
miles  of  street  railway,  can  never  be  ad- 
equately furnished  by  this  form  of  trans- 
portation. In  the  first  place,  if  automobile 
transportation  should  attempt  to  furnish 
the  service  now  given  by  the  Kansas  City 
Railways  it  would  be  an  economic  im- 
possibility.    .     . 

Dividends  Not  Asked 

In  view  of  the  facts  as  above  set  forth, 
and  which  are  established  by  exhibits,  or 
which  can  readily  be  ascertained  from  the 
city's  representative  on  the  Board  of  Con- 
trol, we  are  asking  for  a  fare  that  will 
make  possible  the  present  high  grade  of 
service ;  to  pay  adequate  wages  to  our 
employees  ;  and  to  pay  a  legal  rate  of  re- 
turn to  those  whose  money  is  invested  in 
Kansas  City's  street  railway  facilities.  We 
are  not  asking  for  profits  or  dividends,  nor 
do  we  expect  them. 

We  regret  the  necessity  for  this  step  and 
would  welcome  any  condition  that  would 
make  possible  a  reduction  in  car  fares. 
We  submit  for  your  consideration  the  fact 
that  the  removal  of  Jitney  competition  and 
the  reestablishment  of  the  transportation 
business  of  Kansas  City  upon  the  proper 
basis  would  make  possible  a  reduction 
under  what  will  otherwise  have  to  be 
charged.  Wo  do  not  believe  that  it  is  just 
or  for  the  best  Interests  of  Kansas  City 
that  the  350,000  people  who  daily  ayail 
themselves  of  our  service  should  be  re- 
quired to  pay  a  penalty  of  approximately 
1  cent  a  car  ride  in  order  to  supply  Jitney 
service  to  a  small  minority. 
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Bridgeport  Cars  to  Run  Again 

Connecticut  Company  Plans  to  Restore  Service  on  Its  Lines  There  on 
Sept.  20,  Following  Council's  Action  in  Restricting  Buses 

Bridgeport's  electric  cars  are  "coming  back."  Service  will  be  restored  by  the 
Connecticut  Company  on  its  Bridgeport  city  division  on  Sept.  20.  Announcement 
to  this  effect  was  made  by  Lucius  S.  Storrs,  president  of  the  railway,  on  Sept. 
8  following  the  action  of  the  Bridgeport  Common  Council  the  evening  before 
in  passing  a  new  ordinance  ruling  motor  buses  off  the  principal  streets  served 
by  the  railway.  The  resumption  of  trolley  operation  will  end  a  "vacation" 
lasting  nearly  two  months,  during  which  Bridgeporters  have  been  dependent 
for  transportation  upon  jitneys  or  private  automobiles. 


tha^  trolley  service  probably  would  be 
suspended  there  as  in  Bridgeport  if 
ruinous  jitney  competition  was  not 
restricted. 


THE  measure  passed  by  the  Coun- 
cil on  Sept.  7  restricts  jitney 
operation  to  certain  designated 
streets  and  to  districts  for  the  most 
part  entirely  without  electric  railway 
facilities.  Bus  competition  with  the 
railway  is  halted  through  the  elimina- 
tion of  the  "jits"  from  the  central  sec- 
tion of  the  city.  There  is,  however,  no 
attempt  to  do  away  with  the  buses  en- 
tirely. In  the  future  the  jitneys  are  to 
furnish  a  service  complementary  to  the 
railway. 

Ends  Eight  Weeks  Tieup 

The  resumption  of  trolley  service  in 
Bridgeport  will  come  just  eight  weeks 
after  the  cars  were  taken  off  the  streets 
because  of  the  Council's  failure  to  reg- 
ulate the  buses.  A  previous  ordinance, 
which  would  have  meant  the  elimination 
of  all  jitney  operation,  was  declared 
invalid  by  Judge  Banks  on  July  22  be- 
cause it  delegated  the  Council's  power 
to  fix  routes  to  the  board  of  police 
commissioners.  The  Council  took  no 
action  to  enact  a  new  ordinance  along 
the  lines  indicated  by  Judge  Banks. 
The  company  therefore  ceased  opera- 
tion on  Aug.  2. 

Under  the  provisions  of  the  new  law 
five  routes  are  specified  which  the  buses 
will  be  required  to  follow.  Several  of 
these  routes  traverse  the  city  from  east 
to  west,  largely  through  streets  not  hav- 
ing trolley  tracks.  A  penalty  of  $100 
is  provided  for  each  violation  of  the 
ordinance.  Those  sections  of  the  meas- 
ure with  "teeth"  follow : 

Section  2:  Xo  person.  Arm  or  corpora- 
tion shall  operate  a  public  service  motor 
vehicle  along  any  other  streets  than  those 
established  and  fixed  in  this  ordinance  as 
traffic  routes. 

Section  3 :  Any  person,  firm  or  corpora- 
tion violating  any  of  the  provisions  of  this 
ordinance  shall  pay  a  fine  of  not  more  than 
$100  for  each  offense. 

This  ordinance  shall  take  effect  Septem- 
ber 20,   1920. 

President  Stores  Satisfied 

After  studying  the  ordinance  as 
passed,  President  Storrs  announced  that 
it  was  satisfactory  to  the  company  and 
that  the  company  would  resume  oper- 
ation in  Bridgeport  on  Sept.  20,  the 
day  on  which  the  new  statute  will  take 
effect.  In  a  letter  to  Mayor  Wilson  of 
Bridgeport  on  Sept.  8  Mr.  Storrs  out- 
lined the  railway's  position  as  follows: 

I  have  before  me  a  copy  of  an  ordinance 
passed  by  the  Common  Council  last  night 
regulating  the  jitneys  within  the  city  of 
Bridgeport,  under  which  the  operation  of 
the  buses  Is  confined  to  certain  specific 
streets.  The  most  important  of  these  routes 
are  limited  to  areas  within  the  city  not 
supplied  with  any  other  means  of  public 
trpnsportatlon  and  In  two  cases  along 
S     ets  where  we  have  been  unable  to  com- 


ply with  the  desires  of  the  city  for  an  ex- 
tension of  tracks  due  to  our  inability  to 
obtain  the  necessary  funds.  Other  routes 
have  been  defined  operating  from  the  city 
line  on  the  west  to  the  city  line  on  the  east, 
largely  through  streets  not  having  rail- 
way  tracks.     •     •     • 

Now  that  the  city  of  Bridgeport  has 
expres.sed  its  preference  for  the  electric 
railway  operation  with  buses  mainly  regu- 
lated to  a  complementary  service,  we  will 
be  prepared  to  resume  service  on  Sept,  20, 
and  will  give  the  people  of  Bridgeport  the 
best  service  that  can  be  produced  with  the 
facilities  which  the  company  controls.  We 
feel  confident  that  we  will  be  able  to  sat- 
isfy the  public  in  this  regard  and  trust  that 
in  the  future  the  relations  betwe-?n  the  city 
and  the  company  may  always  be  upon  a 
co-operative  basis. 

Mayor  Wilson,  speaking  in  behalf  of 
the  Bridgeport  public,  expressed  satis- 
faction with  the  Council's  action.  The 
Mayor  issued  a  statement  on  Sept.  7, 
prior  to  the  passage  of  the  measure,  in 
which  he  ^aid: 

The  conclusion  reached  by  the  Ordi- 
nance Committee  of  the  Common  Council, 
in  their  consideration  of  the  problems  of 
bus  and  trolley  traffic,  and  which  have  been 
embodied  in  the  ordinance  reported  to  the 
Council  this  evening,  will,  in  my  opinion, 
receive  the  cordial  endorsement  of  the  pub- 
lic as  they  are  based  upon  a  full  knowledge 
of  the  situation. 

Throughout  the  hearings  and  conferences 
with  V>oth  the  bus  and  trolley  interests  there 
has  at  all  times  bden  evident  the  utmost 
harmony,  and  it  is  gratifying  to  note  that 
in  the  final  outcome  the  interests  involved 
have  gracefully  concurred  with  the  Ordi- 
nance Committee  in  their  efforts  to  pro- 
vide transportation  facilities  which  will 
meet  the  requirements  of  the  community  as 
a  whole 

The  bus  routes  have  been  planned  with  a 
view  of  providing  adequate  service  of  that 
nature  without  undue  interference  or  com- 
petition with  the  operation  of  cars  over  the 
established  routes  while,  at  the  same  time, 
providing  free  choice  and  opportimity  for 
the  use  of  either  or  both  by  the  riding  pub- 
lic, and  at  the  same  time  to  provide  trans- 
portation facilities  to  many  sections  of  the 
city  not  now  enjoying  the  same. 

The  jitney  drivers,  while  dissatisfied 
with  the  re.gulations,  are  prepared  to 
continue  operation  over  the  designated 
routes  pending  a  thorough  trial  of  the 
new  plan.  A  formal  statement  issued 
on  Sept.  8  in  behalf  of  the  jitneymen's 
association  said  in  part: 

Jitney  officials  feel  that  the  ordinance 
passed  last  night  by  the  Board  of  Aldermen 
will  prove  wholly  unsatisfactory  to  the  pub- 
lic. With  this  particular  factor  in  view 
we  could  not  reasonably  agree  with  the 
ordinance  as  indicated.  The  report  of  the 
Mayor's  commission  met  with  our  approval, 
but  for  some  reason  or  other  which  has  not 
yet  been  explained  to  us,  this  same  com- 
mittee, after  working  for  weeks  to  com- 
plete the  work  assigned  to  it,  over  night 
seems  to  evince  a  complete  change  of 
attitude.  Those  on  the  committee  who 
might  possibly  have  taken  our  view  of  the 
situatioi>  were  wholly  eliminiated  from  the 
joint  discussions. 

An  ordinance  similar  to  that  approved 
in  Bridgeport  has  been  recommended 
to  the  Board  of  Aldermen  of  New 
Haven  and  probably  will  be  passed  at 
the  meeting  of  the  board  next  Monday 
night.     New   Haven   had   been   notified 


Indiana  Lines  Urge  Raise 

Charles     L.    Henry     and     R.     I.    Todd 
Appear  in  Interests  of  Inter- 
urban   Railways 

Declaring  that  Indiana  must  take 
steps  to  prevent  confiscation  of  coal  by 
railroads  in  times  of  emergency, 
Charles  L.  Henry,  president  of  the  In- 
dianapolis &  Cincinnati  Traction  Com- 
pany, appeared  before  the  Public  Serv- 
ice Commission  on  Aug.  31  in  behalf  of 
that  company's  petition  for  increases  in 
freight   and   passenger   rates. 

Mr.  Henry  stated  to  the  commission 
that  during  the  recent  serious  coal 
shortage,  when  the  company  was  daily 
facing  curtailment  of  service  through 
lack  of  fuel,  the  railroads  held  several 
carloads  of  coal,  bought  in  the  open 
market  at  a  high  price,  and  gave  the 
traction  company  no  information  as  to 
the  whereabouts  of  the  coal  until  the 
crisis  had  passed.  This  coal,  he  said, 
was  valued  at  $15,899,  bought  at  a 
price    of   from    $8.75    to    $10.75   a    ton. 

Slight  Rise  in  Revenue 

Mr.  Henry  presented  figures  to  the 
commission  showing  that  for  the  first 
twenty-six  days  in  August  of  the  pres- 
ent year,  revenue  from  passenger  serv- 
ice increased  6.96  per  cent  over  the 
corresponding  period  in  1919.  Pas- 
senger business  increased  1.3  per  cent 
in  a  corresponding  period,  he  said, 
making  an  average  increase  of  38J  pas- 
sengers hauled  a  day.  The  business  of 
the  company  in  July  of  this  year  in- 
creased 17.5  per  cent  over  July,  1919, 
his  figures  showed, 

Mr.  Henry  said  the  company  is  now 
facing  the  necessity  of  paying  about 
$4.85  a  ton  for  contract  coal,  as  against 
the  price  of  $3.20  under  its  last  con- 
tract. The  company  was  unable  to  lay 
in  a  reserve  supply  of  coal,  and  was 
forced  to  buy  most  of  its  coal  on  the 
open  market. 

A  hearing  on  the  petitions  of  the 
Union  Traction  Company  of  Indiana 
and  the  Gary  &  Southern  Railway  were 
to  be  held  in  the  afternoon. 

Requesting  that  if  the  Public  Service 
Commission  sees  fit  to  deny  an  increase 
of  rates  for  the  Terre  Haute,  Indianap- 
olis &  Eastern  Traction  Company,  the 
order  be  held  in  abeyance  pending  the 
granting  of  increased  rates  to  steam 
roads,  representatives  of  that  company 
presented  a  petition  to  the  commission 
to  increase  rates  to  3.6  cents  a  mile  for 
passenger  service  and  a  40  per  cent 
increase  for  freight  rates.  R.  I.  Todd, 
president  of  the  company,  testified  that 
at  present  the  company  is  merely  meet- 
ing operating  expenses,  but  a  deficit 
appears  when  the  interest  on  borrowed 
money  is  paid.  Based  on  a  3.6-cent 
fare  and  a  40  per  cent  increase  in 
freight  rates  to  cover  the  increased 
cost  of  coal   and  other  items,   the  net 
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income  for  the  ensuing  twelve  months 
would  amount  to  $872,000,  or  approxi- 
mately 6.77  per  cent  on  the  original 
investment,  on  a  valuation  basis  of 
$32,000  a  mile  for  the  road. 


Mail  Pay  Advanced 

I.   C.  C.   Hands   Down   Long-Expected 
Finding,   Defining   "Fair  and   Rea- 
sonable" Rates  and  Conditions 

The  Interstate  Commerce  Commission 
has  announced  its  decision  in  the  elec- 
tric railway  mail  pay  case.  The  com- 
mission has  approved  the  space-basis 
system  as  fair  and  reasonable  and  has 
stipulated  that  the  Post  Office  Depart- 
ment shall  assume  side,  terminal  and 
transfer  service  or  pay  for  such  service 
on  ascertainment  of  its  cost.  The  find- 
ings are  to  become  effective  on  or 
before  Dec.  6,  1920. 

The  commission  set  a  rate  for  trans- 
portation of  closed-pouch  mail  on  a  car 
constructed  and  run  primarily  for  pas- 
senger service,  with  no  separate  com- 
partment for  mail,  baggage  and  ex- 
press, at  4  cents  per  mile  of  authorized 
car  run,  for  ten  pouches,  sacks  or  par- 
cels, or  less.  Where  more  than  this 
number  are  regularly  tendered  at  least 
60  cu.ft.  of  space  is  to  be  authorized 
and  the  rate  for  the  first  60  cu.ft.  is 
to  be  5  cents  per  mile  run.  For  each 
additional  30  cu.ft.  or  fraction  1  cent 
per  mile  is  to  be  allowed. 

The  rate  for  space  in  baggage  or 
express  cars  or  in  baggage  and  express 
compartments  of  passenger  cars  is  to 
be  3  cents  per  mile  for  the  first  30  cu.ft. 
and  1  cent  per  mile  for  each  additional 
30  cu.ft.  or  fraction. 

Rates  for  Independent  Cars 

The  rate  for  independent  cars  devoted 
to  the  transportation  of  the  mails,  on 
which  railroad  employees  handle  the 
mails,  is  to  be  Ih  cent  per  linear  foot 
per  mile  for  cars  20  ft.  or  less  in  length, 
inside  measurement,  and  for  larger  cars 
Ih  cent  per  foot  for  the  first  20  ft. 
and  i  cent  per  foot  for  the  additional 
length.  When  the  postal  employees 
handle  the  mail  in  railway  post  office 
cars  the  respective  rates  are  li  cent, 
and  U  and  3  cent. 

The  minimum  annual  rate  on  any 
electric  railway  mail  route  is  to  be  $175. 

When  the  railway  companies  are  re- 
quired by  the  Department  to  perform 
side,  terminal  or  transfer  service  they 
are  to  be  separately  compensated  on  the 
basis  of  cost  plus  3  per  cent,  whether 
the  service  is  furnished  by  contracting 
or  by  the  railways'  employees.  Cost 
in  the  latter  case  will  include  value  of 
employees'  time. 

At  least  once  in  two  years  the  Post- 
master-General is  to  conduct  tests  to 
determine  the  number  of  pouches,  sacks 
and  outside  packages  that  will  fill  30 
cu.ft.  of  space  in  a  car  or  compartment 
thereof. 

All  of  the  existing  postal  regulation 
provisions  with  respect  to  the  carriage 
of  mails  by  electric  railways  are  to  con- 
tinue in  force,  except  as  modified  by  the 
present  ruling. 


Nine-Cent  Fare  in  Davenport 

Court  Permits  This  Rate  to  Take  Effect  After  Proof  That  Seven-Cent 
Fare  Was  Inadequate — Settles  Long  Controversy 

Inability  of  the  Tri-City  Railway,  Davenport,  Iowa,  to  secure  relief  from  the 
socialist  city  administration  led  the  traction  lines  to  apply  to  the  court  and  to 
the  raising  of  fare  in  Davenport  from  7  cents  to  9  cents.  With  the  9-cent  fare 
is  a  provision  for  three  tickets  for  a  quarter.  This  has  been  well  accepted  by 
the  public.  The  9-cent  fare  was  put  into  effect  on  Aug.  28  by  order  of  Judge 
A.  J.  House  in  the  District  Court  when  the  traction  lines  introduced  a  sworn 
statement  of  earnings  showing  the  7-cent  fare  to  be  confiscatory. 


THE  7-cent  fare  was  also  collected 
on  a  temporary  injunction  issued 
by  the  same  judge.  This  order 
was  secured  on  May  28  on  the  petition 
of  a  score  of  leading  Davenport  mer- 
chants. By  it  the  city  was  enjoined 
from  enforcing  the  old  franchise  rate  of 
5  cents.  But  this  7-cent  fare  proved 
inadequate  and  the  company  petitioned 
on  Aug.  19  for  a  modification  of  the 
existing  injunction.  Basing  its  plea  on 
the  charge  that  the  7-cent  fare  was 
"unreasonable,  unjust  and  confiscatory," 
and  supporting  this  charge  with  a 
statement  that  the  existing  deficit  on 
the  company's  books  was  $119,371,  the 
company  asked  for  a  10-cent  fare. 

Big  Increase  in  Wages 

Increased  labor  cost  .was  also  cited 
by  the  company.  When  the  7-cent  fare 
became  effective  the  wage  scale  had  a 
60-cent  maximum.  Shortly  afterward 
the  trainmen's  demands  were  settled  by 
a  board  of  arbitration  with  an  advance 
of  the  maximum  scale  to  70  cents  an 
hour. 

With  this  advanced  wage  the  net  loss 
in  June  and  July  of  1920  was  $11,412. 
This,  if  continued  for  a  year,  would 
amount  to  $68,816.  It  was  estimated 
that  even  a  10-cent  fare,  with  an 
approximate  return  of  $159,098  an- 
nually, would  fall  $96,901  short  of  an 
8  per  cent  return  on  the  investment. 

The  company  was  able  to  cite  the 
recent  notable  decision  of  the  Iowa 
Supreme  Court  in  the  Ottumwa  case  in 
which  it  was  held  in  substance  that  a 
franchise  rate  was  not  binding  if  it 
could  be  shown  that  the  franchise  rate 
was  confiscatory. 

City's  Arguments  Weak 

Against  this  legal  argument,  backed 
with  operating  figures,  the  socialist  city 
administration  was  able  to  offer  but  a 
weak  opposition.  The  city  had  no  con- 
tradicting facts  to  offer.  An  attempt 
was  made  to  prove  that  the  Iowa  Su- 
preme Court  decision  did  not  apply  to 
the  Tri-City  Railway  because  it  oper- 
ated in  other  incorporated  towns  in 
Iowa  and  was  therefore  an  interurban 
road.  Another  argument  of  the  opposi- 
tion was  that  the  company's  valuation 
figures  were  wrong  because  they  did 
not  coincide  with  assessed  valuation 
figures  on  the  tax  books.  The  city's  rep- 
resentatives also  made  other  charges, 
mostly  of  a  general  nature,  which  they 
were  unable  to  substantiate. 

Judge  House,  after  hearing  both 
arguments,  granted  a  temporary  mod- 
ification in  his  previous  temporary  in- 


junction  and   raised   the   rate   from    7 
cents  to  the  following  schedule: 

Adult   cash   fares.    9   cents. 
Adult  ticket   fares,   8  J   cents. 
Children,  7-12  years,  5  cents. 
Tri-city  commutation  tickets,   16  cents. 

On  the  latter  ticket  a  continuous  ride 
is  given  from  any  Davenport,  la.,  to 
any  Rock  Island  or  Moline,  111.,  line. 
Bridge  line  tickets,  taking  a  passenger 
from  Davenport  across  the  river  to 
Rock  Island,  are  8  cents. 

Ticket  Rate  Popular 

The  three  tickets  for  a  quarter  pro- 
vision has  made  the  advanced  rate 
popular.  These  tickets  have  been  placed 
on  sale  at  banks,  department  stores, 
cigar  stands  and  many  other  stores  and 
have  enjoyed  a  heavy  sale.  With  each 
three  tickets  a  serial  numbered  receipt 
is  attached.  On  cash  fares  a  separate 
receipt  is  given.  Both  receipts  entitle 
the  holder  to  a  refund  if  the  present 
rate  is  not  upheld  by  a  permanent 
injunction. 

Under  the  increased  fare  riding  has 
fallen  off  but  to  what  an  extent  the 
Tri-City  Railway  is  not  ready  to  make 
an  official  statement.  Weather  has  been 
exceptionally  fine,  and  traffic  on  short 
haul  lines  has  been  lighter  than  ex- 
pected. While  the  percentage  of  de- 
crease is  greater  than  the  company 
estimated.  President  B.  J.  Denman  ex- 
pects it  to  return  near  to  normal  as 
weather  conditions  become  less  favor- 
able to  walking. 

Wants  More  in  Illinois 

Within  a  week  the  company  will  take 
steps  for  an  increase  in  Illinois,  where 
the  present  fare,  set  by  the  Public 
Utility  Commission,  is  8  cents.  Ten 
cents  has  already  been  asked  and  a 
hearing  is  expected  in  September.  The 
commission  has  not  yet  set  a  date  for 
this  hearing. 

Although  the  trainmen  received  a 
10-cent  increase  through  the  board  of 
arbitration  last  June,  they  have  pre- 
sented demands  for  a  still  further  in- 
crease. Their  present  demand  is  time 
and  a  half  pay  for  overtime.  They  now 
receive  straight  time,  or  70  cents  an 
hour  maximum,  for  overtime.  This  de- 
mand has  been  referred  to  the  old  arbi- 
tration board  and  consideration  of  it 
or  refusal  to  take  up  the  matter  is 
expected  soon. 

The  action  of  Judge  House  in  allow- 
ing the  higher  rate  to  take  effect  marks 
the  end  of  a  long  struggle  on  the  part 
of  the  company  to  secure  financial  re- 
lief. The  city  may  appeal  the  case  to 
the  higher  courts. 
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Jitney  Law  Valid 

Court     Upholds     Regulatory     Measure 

Passed  by  Waterbury  Aldermen — 

Operators  Denied  Injunction 

Judge  George  E.  Hinman  of  the  Su- 
perior Court  has  found  that  the  action 
of  the  Aldermen  of  Waterbury  in  adopt- 
ing the  jitney  regulatory  ordinance  was 
not  so  unreasonable  as  to  render  the 
measure  invalid  or  to  open  its  validity 
to  such  extent  that  its  enforcement 
should  now  be  enjoined.  The  court  says 
that  the  suspension  of  the  enforcement 
of  the  ordinance  pending  final  hearing 
and  the  determination  of  the  action  are 
not  warranted  by  the  situation  pre- 
sented. The  application  for  a  tempo- 
rary injunction  was  therefore  denied. 
The  ordinance  sought  to  be  enjoined 
designates  as  traffic  routes  for  public 
service  motor  vehicles  all  except  cer- 
tain streets  and  portions  of  streets 
mentioned  in  the  ordinance.  Counsel 
for  the  jitney  men  claimed  the  ordi- 
nance to  be  void  on  the  ground  of 
unreasonableness. 

Jitneys  Under  Control 
Thomas  F.  Moore,  secretary  of  the 
Chamber  of  Commerce  of  Waterbury, 
Conn.,  recently  proposed  that  the  city 
rely  solely  upon  the  trolley.  That  body, 
though  its  transportation  committee, 
filed  an  elaborate  survey  of  the  local 
situation  with  the  Board  of  Aldermen, 
who  adopted  the  recommendations  and 
passed  an  ordinance  restricting  the  jit- 
neys from  operating  on  streets  now 
served  by  the  electric  railway.  In  con- 
cluding his  report  Mr.  Moore  said: 

The  solution  of  the  present  problem  must 
be  through  regulation  of  the  motor  vehicle 
and  establishment  of  a  fair  basis  of  com- 
petition. It  is  impossible  to  define  with- 
out an  actual  traffic  survey  just  what  com- 
bination of  trolley  and  jitney  will  be  ideal. 
It  must  be  learned  by  experiment  and  ex- 
perience. The  number  of  trolleys  operat- 
ing in  Waterbury  varies  from  thirty-three 
in  the  slow  hours  to  eighty-two  in  the  rush 
hours  of  the  day.  During  the  month  of 
June,  a  daily  average  of  46.852  passengers 
carried  shows  the  seriousness  of  the  prob- 
lem. 

A  study  has  been  made  of  the  number 
of  cars  in  service,  their  capacity,  their 
schedule,  routes,  etc..  and  it  is  only  after 
such  investigation  that  the  immensity  of 
the  passenger  transportation  situation  can 
be  grasped.  According  to  public  service 
operators,  there  are  approximately  100  mo- 
tor vehicles  in  public  service  use.  including 
about  thirty-eight  large  buses,  and  about 
forty  smaller  cars  operating  on  the  Nauga- 
.  tuck-Waterbury  route.  It  is  evident  that 
large  numbers  of  people  are  served  by  both 
vehicles  and  that  to  continue  this  service, 
careful  action  must  be  taken.  The  follow- 
ing procedure  would  seem  to  offers  a  possi- 
bility of  ideal  solution  : 

1.  The  trolley  must  for  a  period  of  ex- 
periment at  least,  be  given  the  exclusive 
privilege  of  accepting  and  discharging  pas- 
sengers on  the  streets  now  occupied  by  their 

tracks. 

2.  The  traffic  division  of  the  Police  De- 
partment, or  some  especially  appointed 
party,  should  make  a  survey,  and  check 
upon    the   service    rendered. 

3.  Motor  vehicles  in  the  meantime  should 
be  permitted  to  operate  on  lines  not  served 
by  the  trolley  and  should,  during  this  pe- 
riod, endeavor  to  supply  that  new  service 
which  will  win  them  the  sanction  of  public 
opinion. 

4.  It  under  such  regulation  it  is  evident 
that  the  trolley  cannot  or  does  not  provide 
adequate  service  at  reasonable  rates,  either 
to  certain  sections  or  at  certain  hours  of 
the  day,  provision  should  be  made  to  allow 
a  supplementary  use  of  motor  vehicles  un- 
der regulation  in  those  sections  or  at  these 
hours. 

The  above  suggestions  offer  a  careful  test 

and  should  prevent  extreme  measures  which 

may    work   to   the   detriment   of    tlie    public 

service.     At  the  same  time  they  permit  of 


the  proper  development  of  motor  bus  serv- 
ice and  provide  for  its  reinstatement  along 
all  lines  in  so  far  as  trolley  service  is  inade- 
quate. This  solution  recognizes  the  indis- 
pensability  of  the  trolley,  and  also  the 
merits  of  the  motor  vehicle  through  which 
it  may  hope  to  win  the  approval  of  public 
opinion.  It  may  cause  temporary  incon- 
venience of  some  degree,  but  those  so  in- 
convenienced should  see  the  problem  in  its 
entirety  and  judge  accordingly. 

General  Reoulatiox  Imperative 
Regulation  of  motor  bus  transportation — 
Regardless  of  the  regulation  as  to  routes 
of  public  service  motor  vehicles,  there  must 
be  ultimately  a  general  regulation  either  by 
state  or  municipal  legislation  which  will 
safeguard  the  interest  of  the  public.  Such 
regulation   should    include : 

1.  Licensing  of  public  service  motor 
vehicles. 

2.  Establishment  of  a  standard,  assur- 
ing  competence   of   operators. 

3.  establishment  of  routes,  schedules, 
and    tariffs. 

4.  Limitation  of  passengers  to  trade 
capacity  of  cars. 

5.  Requirement  of  certain  safety  ap- 
pliances  and   certified  condition   of  vehicle. 

6.  Such  miscellaneous  conditions,  as  no 
collection  of  fares  while  in  motion,  no 
smoking  in  cars,  the  report  of  accidents  to 
police,  the  display  of  tariff  rates,  inspection 
of  vehicles,  and  the  method  of  acceptance 
and  discharge  of  passengers. 

Distinction  must  be  made  between  the 
regular  public  service  and  the  service  per- 
formed by  so-called  taxis  which  are  now 
governed  by  sufficient  municipal  regula- 
tions. 

Conclusion. — This  report  has  been  made 
by  a  committee  whose  sole  purpose  is  to 
set  forth  that  solution  of  a  serious  problem, 
which  will  work  to  the  best  interest  of  the 
public  of  Waterbury.  The  problem  must 
be  solved  as  soon  as  possible  before  it  as- 
sumes proportions  which  will  threaten  the 
welfare  of  every  resident  of  Waterbury  and 
which  will  make  solution  all  the  more  diffi- 
cult and  disastrous. 


ciently  to  retain  the  present  rate  of  9 
cents,  with  a  penny  for  transfers. 

No  provision  for  a  higher  rate  than 
the  present  one  was  made  in  the  fran- 
chise of  the  Youngstown  Municipal 
Railway,  but  the  City  Council  is  em- 
powered to  establish  a  higher  rate, 
when  next  to  the  highest-rate  has  been 
reached.  When  this  rate,  known  as 
rate  No.  1  became  effective,  the  com- 
pany filed  a  communication  with  Coun- 
cil, asking  that  a  10-cent  rate  be  au- 
thorized in  accordance  with  the  fran- 
chise, but  Council  has  so  far  failed 
to  take  action  on  the  request. 

During  the  past  few  weeks  there  has 
been  a  decrease  in  the  revenue  of  the 
company,  due  to  some  extent  to  the 
high  rates.  Many  persons  have  walked 
to  save  money,  it  is  reported.  Another 
factor  is  the  curtailment  of  iron  and 
steel  mill  operations,  which  has  reduced 
the  number  of  riders. 


Louisville  Request  Provokes 
Comment 

The  Allied  Public  Service  League  of 
Louisville,  Ky.,  has  decided  that  the 
Louisville  Railway  had  failed  to  show 
jusfification  of  7-cent  fares  and  has 
condemned  the  action  of  the  Round 
Table  in  favoring  that  fare  under  a 
service-at-cost  plan. 

The  chief  objections  to  the  Round 
Table's  solution  of  the  railway  problem 
were  the  service-at-cost  feature  and 
the  proposed  change  in  the  company's 
perpetual  franchise.  The  local  Trades 
Union  Assembly  has  also  declared 
against  the  fare  increase,  but  this  may 
be  discounted  in  view  of  the  failure  of 
the  strike  of  the  trainmen  last  year. 

The  Advertising  Club  has  come  out 
in  favor  of  7  cents  and  two  of  the  daily 
newspapers,  long  suspicious,  have  de- 
clared themselves  convinced  that  the 
company  needs  the  fare.  All  four  of 
the  daily  papers  are  urging  city  officials 
to  take  immediate  action  one  way  or 
the  other  and  questions  the  motives  of 
the  city  authorities  for  their  inaction. 


May  Raise  Youngstown  Fares 

Indications  point  to  an  increase  in 
the  rate  of  fare  at  Youngstown,  Ohio, 
from  9  to  10  cents,  with  1  cent  for  each 
transfer.  It  is  reported  that  the  sta- 
bilizing fund  of  the  Youngstown  Mu- 
nicipal Railway  has  fallen  below  $50,- 
000,  which  is  the  minimum  limit.  The 
report  of  operations  for  July  had  not 
reached  Street  Railway  Commissioner 
W.  L.  Sause  on  Aug.  25.  This  report 
may  change  the  status  of  the  fund  to 
some    extent,    but    possibly    not    suffi- 


Merchandising  Transportation 
Stressed  by  Commercial  Body 

The  secretary  of  the  Chamber  of 
Commerce  of  Springfield,  Mass.,  has 
written  to  the  secretary  of  the  Cham- 
ber of  Commerce  of  Bridgeport,  Conn., 
giving  its  views  of  local  transporta- 
tion. Some  of  the  outstanding  features 
of  the  statement  of  the  Springfield 
body  are: 

That  automotive  transportation  is  yet 
in  its  infancy  and  for  several  years  to 
come  cannot  be  a  reliable  means  of 
public   transportation. 

That  industrial  expansion  is  impos- 
sible without  adequate   transportation. 

That  transportation  service  must  be 
a   monopoly. 

The  letter  says  further: 

The  sentiment  in  Springfield  is  that  auto- 
motive transportation  is  yet  in  its  infancy 
and  for  a  number  of  years  to  come  cannot 
be  a  reliable  means  of  public  transpor- 
tation. On  the  other  hand,  there  must  be 
a  satisfactory  re-creation  of  public  confi- 
dence in  electric  railway  operation.  We 
are  convinced  that  the  average  city  electric 
railway  has  omitted  a  very  fundamental 
operation  in  its  organization,  namely,  mer- 
chandizing its  service,  and  I  think  that  ar- 
ticles like  those  by  Walter  Jackson,  street 
transportation  engineer,  are  splendid  for 
their  suggestive  value  for  the  railways  ade- 
quately to  merchandize  their  service  to 
their   community. 


Interurban  Rise  Attacked 

Steps  have  been  taken  by  the  Ken- 
tucky Railroad  Commission  to  proceed 
in  the  courts  agains;  the  Louisville  4&iln- 
terurban  Railroad,  Louisville,  as  the  re- 
sult of  an  increase  in  the  rate  of  fare 
charged  by  the  company  from  a  basis 
of  2*  cents  a  mile  to  one  of  3  cents  a 
mile.  The  new  rate  became  effective  on 
Sept.  1,  the  company  acting  in  the  mat- 
ter without  first  consulting  the  commis- 
sion. The  2i-cent  rate  was  set  by  the 
commission  on  Aug.  1,  1919,  to  stand 
until  the  commission  saw  fit  to  authorize 
a  change.  The  commission  has  ordered 
Attorney  General  Dawson  to  institute 
injunction  proceedings  to  restrain  the 
railway  from  collecting  the  new  rate. 
This  is  the  first  occasion  on  which  the 
commission  has  attempted  to  indict  an 
electric  railway  and  is  the  first  step 
taken  to  determine  what  power  is  • 
lodged  in  the  utilities  board. 
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Eght  Cents  in  Dixon. — Cash  fares  on 
the  city  lines  of  the  Sterling,  Dixon  & 
Kastem  Electric  Railway,  Dixon,  111., 
were  raised  on  Aug.  13  to  8  cents.  The 
fare  between  Dixon  and  Sterling  was 
raised  to  25  cents.  The  increase  was 
authorized  by  the  State  Public  Utilities 
Commission. 

Appeals  to  Court  in  Fare  Case. The 

Jersey  Central  Traction  Company,  Key- 
port,  N.  J.,  has  appealed  to  the  State 
Supreme  Court  from  a  recent  ruling  of 
the  State  Board  of  Public  Utility  Com- 
missioners refusing  it  permission  to 
increase  its  fares.  The  company  had 
applied  for  an  advance  from  7  cents  to 
10  cents  in  each  zone. 

Tokens  in  Toledo.— The  metal  tokens 
adopted  for  use  in  the  fare  boxes  of 
the  Toledo  Railway  &  Light  Company, 
Toledo,  Ohio,  were  put  in  service  on 
Sept.  1.  The  coins  are  smaller  than 
a  penny  and  are  made  of  white  metal. 
They  have  the  Doherty  emblem  on  one 
side  and  the  legend  "One  Fare— T.  R  & 
L.  Co.,— F.  R.  Coates,  Pres't."  on  the 
other.  A  triangular  hole  is  cut  in  the 
center.  The  tokens  are  sold  at  the  rate 
of  three  for  20  cents. 

Trailers  Soon  on  Baltimore  Lines. 

One    hundred    new    trailer    cars    will 
shortly   be   operating    on    the    lines    of 
the   United   Railways   &   Electric  Com- 
pany,  Baltimore,   Md.     The   cars   have 
already  been  ordered  and  the  first  four 
arrived  in  Baltimore  on  Sept.  1.     Two- 
car  trains  have  been   in   use   in   Balti- 
more for  a   number   of  years   and   the 
present  cars  will  be  used  io  the  same 
manner  as  the  company  is  now  operat- 
ing two-car  trains   to  Sparrows   Point. 
May  Raise  Pine  Bluff  Rate— An  ordi- 
nance has  been  introduced  in  the  City 
Council   of  Pine   Bluff,   Ark.,   which    if 
passed,  will  permit  the  Pine  Bluff  Com- 
pany,   operating    the    electric    railway 
system  in  that  city,  to  raise  its  fare 
from  6  cents  to  7  cents.    The  proposed 
measure  authorizes  the  company  to  sell 
four  tickets  for  25  cents.     It  also  pro- 
vides for  an  increase  in  power  rates  of 
1   cent  a   kilowatt.     The   company   re- 
cently raised  the  pay  of  the  carmen  in 
its  employ. 

Chicago*  West  Towns  Gets  Increase 

—Effective  on  Aug.  4  the  Chicago  & 
West  Towns  Railway,  Chicago,  111.,  was 
granted  an  increase  which  abolished 
all  ticket  rates  and  established  a  min- 
imum fare  of  10  cents.  The  fare  from 
Chicago  to  LaGrange,  111.,  remains  at 
15  cents,  though  the  fare  within  La- 
Grange,  as  in  other  towns  served,  is 
10  cents.  This  abolishes  the  former 
rate  of  7  cents  cash  with  four  tickets 
for  25  cents  within  towns  and  a  10-cent- 


cash    fare    or    8-cent     ticket    between 
towns. 

Jersey  Line  in  Need.— The  Buriington 
County  Transit  Company,  Hainesport, 
N.  J.,  has  applied  to  the  State  Board  of 
Public  Utility  Commissioners  for  per- 
mission to  increase  its  fare  to  7  cents 
where  5  cents  is  now  charged.  The 
company  is  now  charging  at  the  rate  of 
about  2  cents  a  mile,  and  the  proposed 
increase  will  make  the  rate  about  3 
cents.  The  road  has  never  been  a  finan- 
cial success.  The  company  is  one  of 
the  last  in  the  State  to  apply  for  an 
increase  in  fares  and  the  last  to  oper- 
ate on  a  5-cent  schedule. 

Seven  Cents  in  Bellingham.— The 
Washington  Public  Service  Commission 
on  Aug.  26  permitted  ^the  filing  of  a 
7-cent  fare  schedule  by  the  Puget  Sound 
Traction,  Light  &  Power  Company  for 
its  lines  in  Bellingham.  The  commis- 
sion fixed  Sept.  1  as  the  date  for  the 
new  fare  to  become  effective.  The  City 
Council  of  Bellingham  approved  the  7- 
cent  fare,  on  condition  that  the  carmen 
be  given  wage  increases.  The  indi- 
vidual fare  increase  is  from  6  to  7  cents, 
with  the  number  of  commutation  tickets' 
purchasable  for  $1  reduced  from  seven- 
teen to  fifteen. 

Six  Cents  in  St.  Paul.— A  6-cent  fare 
will  go  into  effect  in  St.  Paul,  Minn., 
on  Sept  13,  making  the  rate  the  same' 
as  in  Minneapolis.  At  present  there  is 
a  neutral  zone  into  which  Minneapolis 
patrons  ride  for  one  fare,  about  two 
miles  within  St.  Paul  territory.  Busi- 
ness organizations  have  asked  for  re- 
tention of  this  zone.  The  St.  Paul  City 
Council  will  amend  its  ordinance  so 
that  control  of  this  zone  fare  is  retained 
by  the  Council.  The  increase  in  fare 
vi'as  granted  to  the  Twin  City  Rapid 
Transit  Company  to  enable  it  to  meet 
the  demands  of  its  carmen  for  an  in- 
crease in  wages.  The  St.  Paul  carmen 
had  threatened  to  strike  unless  their 
pay  were  raised. 

Hull   Pensioners   Carried   Free. — Old 

age  pensioners  of  the  city  of  Hull,  Eng- 
land,   of   whom    there   are   5,000,   may 
hereafter  ride  in  the  trains  of  the  tram- 
ways   company    without    payment    of 
fare.     Heretofore  this  privilege  has  ex- 
tended to  the  blind  and  to  men  who  lost 
a  leg  in  the  war.     The  decision  of  the 
tramways  committee  was  not  put  into 
effect  without  opposition,  however.    The 
tramways   manager   estimated   that   it 
would  cost  the  company  £10,000  a  year. 
Also  it  was  insisted  that  the  Govern- 
ment should  increase  the  old  age  pen- 
sions.   All  these  objections  were  finally 
voted  down,  and  hereafter  old  age  pen- 
sioners may  ride  free  on  Hull  tramcars. 
Will  Raise  Interurban  Rates. — Notice 
has   been   filed   with   the   State  Public 
Service  Commission  by  the  Puget  Sound 
Traction,    Light    &    Power    Company, 
Seattle,    Wash.,    that    passenger    fares 
on  the  company's  interurban  lines  will 
be  increased  an  average  of  11  per  cent 
effective    Oct.    1.      Tariffs    embodying 
freight  rate  increases  on  the  same  lines 
ranging  from  20  to  25  per  cent,  to  cor- 
respond    with     increases     granted    to 


steam  roads,  are  being  prepared  for 
filing,  and  will  take  eflTect  not  later  than 
Oct.  1.  The  new  passenger  fares  are 
based  on  a  mileage  basis,  with  minimum 
charges  fixed  in  the  new  rates,  both  on 
a  single  trip  to  any  point,  on  school 
tickets,  commutation  tickets  and  gen- 
eral tickets  for  children  taking  half 
fare. 

New  Vote  on  Duluth  Fares.— Voters 
of  Duluth,  Minn.,  will  decide  on  Oct   4 
whether    the    Duluth    Street    Railway 
shall  be  allowed  to  charge  a  6-cent  fare 
on  its  local  lines.    An  ordinance  grant- 
ing  the   company   an   increase   from    5 
cents  to  6  cents  was  turned  down  at 
a  referendum  election  on  June  21.    Fol- 
lowing the  rejection  of  the  measure  the 
car  men  asked  for  a  pay  increase.    This 
demand    the    company    refused    on    the 
ground    that    the    payment    of    higher 
wages  was  impossible  under  the  nickel 
fare.    On  July  20  the  men  walked  out 
but  returned  to  work  after  a  one-day 
strike  with  the  understanding  that  their 
wages  should  be  increased  and  that  a 
new  fare  ordinance  should  be  submitted 
to  the  voters. 

P.   R.   T.   Petition   Withdrawn.— Per- 
mission has  been  granted  to  the  Phila- 
delphia  (Pa.)    Rapid  Transit  Company 
by  the  State  Public  Service  Commission 
to   withdraw   the   rate   schedule   under 
which  the  company  proposed  to  increase 
Its  fare  through  the  elimination  of  free 
transfers  and  the  charging  of  3  cents 
for  exchange  tickets.    The  schedule  was 
hied  by  the  company  on  June   1   last, 
but  was  never  put  into  effect  because 
of  opposition  from  the  city  authorities. 
Thomas  E.  Mitten,  president  of  the  P 
K.  T.,  recently  applied  to  the  commission 
for  authority  to  withdraw  the  schedule, 
buch  a  course  was  opposed  by  the  mu- 
nicipal authorities  on  the  ground  that 
It  would  jeopardize  the  appraisal  of  the 
company's   property,    now   under   way. 
In  allowing  the  company  to  withdraw 
the  3-cent  rate,  the  commission  directed 
that  the  appraisal  be  continued. 

Tokens  Cost   More  at   Pittsburgh- 
Pittsburgh  car  riders  began  paying  an 
increased  rate  for  tokens  on  Sept.  1,  the 
Pittsburgh     Railways     advanced     the 
token  rate  from  7J  cents  to  8J  cents, 
ihe    cash    fare    remains    at    10    cents. 
1  hree  tokens  are  now  sold  for  25  cents 
To  avoid  unnecessary  expense  the  com- 
pany decided  not  to  change  the  style  of 
tokens  in  use,  relying  upon  the  honesty 
ot  Its  patrons  not  to  stock  up  on  the 
metal  disks  in  anticipation  for  the  rate 
advance.     Hardly   had   this   announce- 
ment been  made  when  a  mad  rush  to 
buy   tokens   began.     The   buying   con- 
tinued uninterrupted  for  several  days 
Then  the  company  had  to  do  something 
or  run  out  of  the  metal  disks.    It  there- 
fore restricted  the  sale  to  two  tokens  to 
each   nder    instead    of   the   customary  . 
four  for  30  cents.     Some  of  the  con- 
ductors estimated  that  80  per  cent  of 
their  passengers  were  buying  checks  at 
every  opportunity.     A  few  passengers 
who  did  a  great  deal  of  riding  in  the 
days    immediately    preceding    the    in- 
crease are  said  to  have  purchased  from 
fifty  to  100  checks  each. 
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Personal  Mention 


Charles  A.  Kolstad,  secretary-treas- 
urer of  the  Elmlra  Water,  Light  & 
Railroad  Company,  Elmira,  N.  Y.,  has 
resigned  to  enter  the  garage  business 
in  Seattle,  Wash.  Mr.  Kolstad  joined 
the  Elmira  system  in  1910.  Prior  to 
that  time  he  was  traveling  auditor  for 
the  United  Gas  &  Electric  Company. 

C.  I.  Kephart.  formerly  electrical  and 
valuation  engineer  of  the  Oregon  Pub- 
lic Service  Commission,  has  removed  to 
Washington,  D.  C,  where  he  has  taken 
up  his  new  duties  as  an  examiner  with 
the  Interstate  Commerce  Commission. 
Mr.  Kephart  has  been  connected  with 
the  Oregon  Commission  for  several 
years. 

Arthur  F.  Brooks  has  been  appointed 
superintendent  of  lines  of  the  Brockton 
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division  of  the  Eastern  Massachusetts 
Street  Railway,  Boston,  Mass.  Mr. 
Brooks  will  have  charge  of  both  office 
and  construction  work  for  the  division. 
He  has  been  connected  with  the  com- 
pany and  its  predecessor,  the  Bay  State 
Street  Railway,  for  the  past  fourteen 
years. 

Walter  E.  Miller  has  resigned  from 
the  staff  of  the  Wisconsin  Railroad 
Commission  to  engage  in  private  prac- 
tice as  a  consulting  engineer.  Mr. 
Miller  has  opened  offices  in  Madison, 
Wis.  He  has  been  connected  with  the 
commission  for  the  past  fourteen  years. 
His  practice  will  include  investigations 
and  studies  of  steam  railroads  and  elec- 
tric railways. 

R.  A.  Wilson,  general  superintendent 
of  the  Washington  Water  Power  Com- 
pany, Spokane,  Wash.,  left  Spokane  re- 
cently for  a  tour  of  the  Pacific  Coast 
and  Middle  West  States.  Mr.  Wilson 
will  be  gone  from  his  desk  for  about 
six  weeks.  He  will  inspect  the  large 
amusement  parks  in  various  cities  to 
obtain  new  ideas  for  use  at  Natatorium 
Park,  operated  by  his  company. 


D.  J.  Strouse,  Comptroller 

Auditor  of  the  Twin  City  Rapid  Tran- 
sit Company  Has  Been  Promoted — 
Mr.  Macdonald  Also  Advanced 

To  facilitate  the  handling  of  the  finan- 
cial affairs  of  the  Twin  City  Rapid  Tran- 
sit Cqmpany,  Minneapolis,  Minn.,  the 
office  of  comptroller  has  been  re-estab- 
lished. Daniel  J.  Strouse,  for  several 
years  auditor  of  the  company,  has  been 
appointed  to  the  new  position.  S.  Mac- 
donald has  been  given  the  title  of  assis- 
tant comptroller.  The  office  of  auditor 
has  been  abolished.  Mr.  Strouse  and 
Mr.  Macdonald  will  co-operate  with  E. 
A.  Crosby,  treasurer  of  the  company, 
in  directing  the  financial  aspects  of  the 
operation  of  the  traction  system  of 
Minneapolis  and  St.  Paul. 

Mr.  Strouse  was  born  on  Nov.  6,  1879, 
at  Charles  City,  Iowa.  He  attended  the 
public  schools  there  and  for  a  short 
time  was  a  student  at  Nora  Springs, 
Iowa  He  was  then  employed  by  an 
abstract  firm  for  three  years  and  later 
represented  Fleener  &  Carnahan,  an 
Indianapolis  firm  of  tax  experts,  for 
three  years,  checking  up  tax  matters 
for  the  State  and  for  various  counties. 
In  1903  Mr.  Strouse  removed  to  Min- 
neapolis, where  he  became  general 
bookkeeper  for  the  local  traction  sys- 
tem. Four  years  later  Mr.  Strouse  was 
promoted  to  auditor. 

Mr.  Macdonald  is  thirty-six  years  old. 
He  is  a  native  of  Duluth,  Minn.,  where 
he  made  his  home  until  five  years  ago. 
He  received  a  common  school  education 
and  in  1900  entered  the  service  of  the 
Duluth  Street  Railway  as  an  office  boy. 
After  working  in  various  capacities  he 
was  transferred  to  the  accounting  de- 
partment, and,  in  1912,  he  was  made 
auditor  of  the  company.  Three  years 
later  he  resigned  to  become  assistant  to 
the  auditor  of  the  Twin  City  Rapid 
Transit  Company,  continuing  in  that 
capacity  until  his  recent  promotion  to 
be  assistant  comptroller. 


Electric  Light  Association.  Mr.  Grif- 
fith's reappointment  to  this  position 
comes  as  a  recognition  of  the  splendid 
work  which  he  has  performed  during 
the  past  year  in  behalf  of  the  commit- 
tee. In  connection  with  his  duties  as 
chairman  of  the  committee,  Mr.  Grif- 
fith has  been  spending  some  time  in 
Washington,  D.  C,  attending  a  confer- 
ence of  the  Federal  Power  Commission. 

George  V.  Hansler  has  been  appoint- 
ed assistant  superintendent  of  signals 
of  the  Brooklyn  (N.  Y.)  Rapid  Transit 
Company.  Mr.  Hansler  was  bom  in 
Washington,  N.  J.,  on  March  9,  1890. 
In  1901  he  went  to  work  in  the  signal 
department  of  the  New  York  Central 
Railroad.  He  was  later  employed  in 
the  capacities  of  signalman,  wireman 
and  foreman,  at  various  times,  by  the 
Hudson  &  Manhattan  Railroad,  the 
New  York,  New  Haven  &  Hartford 
Railroad,  the  Long  Island  Railroad,  the 
Erie  Railroad  and  the  General  Railway 
Signal  Company.  He  entered  the  serv- 
ice of  the  B.  R.  T.  in  June,  1914,  and 
was  assig:ned  to  the  signal  division  as 


Roy  Connell,  a  signal  inspector  of  the 
Brooklyn,  (N.Y.)  Rapid  Transit  Sys- 
tem, has  been  appointed  sales  engineer 
of  the  General  Railway  Signal  Com- 
pany with  headquarters  in  New  York 
City.  Mr.  Connell  entered  railway  work 
in  1895  as  a  signal  helper  with  the  Chi- 
cago &  Northwestern  Railway.  After 
serving  with  that  road  and  several 
manufacturing  companies,  he  became 
designing  engineer  of  electric  interlock- 
ing apparatus  for  the  Hall  Switch  & 
Signal  Company.  A  year  ago  he  re- 
signed to  join  the  B.  R.  T. 

Franklin  T.  Griffith,  president  of  the 
Portland  Railway,  Light  &  Power  Com- 
pany, Portland,  Ore.,  has  been  reap- 
pointed chairman,  of  the  Water  Power 
Development  Committee  of  the  National 
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a  signal  maintainer.  In  May,  1919,  he 
was  appointed  assistant  supervisor  of 
maintainers.  He  was  later  promoted 
to  supervisor  of  maintainers. 

George  S.  Williams,  whose  appoint- 
ment as  general  manager  of  the  Andro- 
scoggin Electric  Company,  Lewiston, 
Maine,  was  announced  in  a  recent  issue, 
has  been  connected  with  the  Central 
Maine  Power  Company  for  a  number  of 
years.  While  devoting  most  of  his  at- 
tention to  his  new  duties  at  Lewiston, 
Mr.  Williams  will  continue  his  connec- 
tion with  the  Central  Maine  organiza- 
tion as  general  superintendent.  Mr. 
Williams  was  bom  in  Augusta,  Maine, 
Sept.  9,  1882.  In  1903,  after  studying 
for  three  years  at  the  University  of 
Maine,  he  became  connected  with  the 
old  Kennebec  Light  &  Heat  Company, 
which  later  became  a  part  of  the  Cen- 
tral Maine  Power  Company.  From 
June,  1903,  to  May,  1904,  Mr.  Williams 
worked  in  Augusta.  He  was  then  sent 
to  Gardiner,  where  he  worked  for  two 
years  as  lineman  and  inside  wireman. 
Three  years  ago  he  became  general 
superintendent  of  the  company. 
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A.  V.  Kipp,  general  passenger  and 
freight  agent  at  Butte,  Mont.,  for  the 
Oregon  Short  Line,  has  been  appointed 
to  a  similar  position  with  the  Salt  Lake 
&  Utah  Railroad,  Salt  Lake  City,  Utah. 
Mr.  Kipp  began  his  railroading  ex- 
perience twenty  years  ago  as  traveling 
freight  agent  of  the  Union  Pacific. 

R.  N.  Ward  has  been  appointed  claim 
agent  of  the  Southern  Public  Utilities 
Company,  Charlotte,  N.  C.  Mr.  Ward 
succeeds  the  late  Luther  Guy.  For  the 
past  fifteen  years  Mr.  Ward  has  been 
connected  with  the  Southern  Railway  as 
claim  agent,  chief  clerk  to  the  division 
superintendent,  and  in  other  positions. 
His  headquarters  will  be  at  Green- 
ville, S.  C. 

Dr.  S.  W.  Stratton,  director  of  the  Na- 
tional Bureau  of  Standards,  has  sailed 
for  Europe  to  attend  a  meeting  of  the 
International  Bureau  of  Weights  and 
Measures  in  September.  Dr.  Stratton 
will  be  the  principal  American  repre- 
sentative to  discuss  proposed  changes 
in  function  and  scope  of  the  bureau  to 
include  custody  of  other  standards  than 
weights  and  measures. 

Wigginton  E.  Creed  has  been  elected 
to  succeed  Frank  E.  Drum  as  president 
of  the  Pacific  Gas  &  Electric  Company, 
Sacramento,  Cal.  The  company  owns 
about  40  miles  of  electric  railway 
line  in  addition  to  operating  large  cen- 
tral station  installations.  Mr.  Creed  is 
president  of  the  Hooper  Lumber  Oom- 
pany  and  is  interested  in  the  East  Bay 
Water  Company,  Oakland,  Cal.  Mr. 
Creed  was  the  guest  of  honor  at  a  re- 
cent banquet  at  the  Palace  Hotel,  San 
Francisco,  given  by  John  A.  Britton, 
vice-president  and  general  manager  of 
the  Pacific  Gas  &  Electric  Company,  to 
the  board  of  directors,  heads  of  depart- 
ments and  district  managers  of  the  com- 
pany. Mr.  Drum  was  president  of  the 
company  for  several  years.  He  re- 
signed to  give  his  attention  to  other 
enterprises. 

Lyndon  Clapp  has  returned  to  the 
service  of  the  Boston  (Mass.)  Elevated 
Railway  after  an  absence  of  two  years, 
during  which  he  has  held  the  position 
of  assistant  superintendent  of  the 
Water  Department  of  Waltham,  Mass. 
Mr.  Clapp  will  resume  his  work  in  the 
engineering  department  of  the  Elevated. 
He  was  "born  in  Boston  in  1874.  Re- 
moving to  Waltham  at  an  early  age, 
he  was  educated  in  the  public  schools 
of  that  city,  graduating  from  the 
Waltham  High  School  in  1894.  After 
serving  for  a  number  of  years  as  rod- 
man  and  timekeeper  on  various  con- 
struction projects  he  went  to  the  city 
of  Newton  as  transitman.  Later  he 
was  employed  by  the  firm  of  Pierce  & 
Barnes  on  the  laying  out  and  rebuild- 
ing of  several  lines  of  the  Bay  State 
Street  Railway,  now  the  Eastern  Mas- 
sachusetts Street  Railway.  In  1906 
he  entered  the  employ  of  the  Boston 
Elevated  Railway,  his  work  consisting 
of  the  making  of  surveys  and  track 
building.  Two  years  ago  he  resigned 
to  become  assistant  superintendent  of 
the  Waltham  Water  Department. 


R.  B.  Palmer  Advances 

Chief   Engineer   Succeeds   H.   E.   Allen 

as   General    Superintendent   of   the 

Saginaw-Bay    City    Railway 

Horace  E  Allen,  general  superintend- 
ent of  the  Saginaw-Bay  City  Railway, 
Saginaw,  Mich.,  has  resigned.  Mr. 
Allen  is  succeeded  by  Russell  B.  Pal- 
mer, who  has  been  serving  as  chief  en- 
giner  of  the  company.  In  addition  to 
directing  the  traction  properties  of 
Bay  City  and  Saginaw  and  the  inter- 
urban  lines  operating  between  these  two 
cities,  Mr.  Palmer  will  have  the  duties 
of  general  superintendent  of  the  North- 
eastern Division  of  the  Michigan  Rail- 
road, the  Consumers'  Power  Company 
and  the  Michigan  Light  Company. 

Mr.  Palmer  joined  the  Saginaw-Bay 
City  Railway  in  1905.  He  was  bom  in 
Saginaw  in  1887.  Two  years  after  en- 
tering the  company's  employ  he  went 
to  Ann  Arbor,  where  he  studied  at  the 
University  of  Michigan,  from  which  he 
was  graduated  as  a  civil  engineer  in 
1911.  Following  his  graduation  he  re- 
joined the  company,  serving  in  the  en- 


way  in  Sept.  1916.  In  the  following 
year  he  resigned  to  become  assistant 
general  manager  of  the  Springfield  Con- 
solidated Railway.  A  year  ago  he  re- 
turned to  the  Michigan  properties  as 
general   superintendent. 
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gineering  department.  He  has  been 
chief  engineer  of  the  railway  for  a  num- 
ber of  years. 

Mr.  Allen  became  general  superin- 
tendent of  the  property  about  a  year 
ago.  He  was  formerly  assistant  general 
manager  of  the  Springfield  (111.)  Con- 
solidated Railway.  He  is  a  graduate  of 
the  Massachusetts  Institute  of  Technol- 
ogy. After  completing  his  electrical 
engineering  course  there,  he  accepted 
a  position  vyith  the  Westinghouse  Elec- 
tric &  Manufacturing  Company,  East 
Pittsburgh,  Pa.  In  1910  he  became  con- 
nected with  the  Toledo  Railways  &  Light 
Company,  Toledo,  Ohio,  under  J.  F.  Col- 
lins, then  assistant  general  manager. 
When  Mr.  Collins,  now  vice-president 
and  general  manager  of  the  Michigan 
United  Railways  and  the  Michigan 
Railroad,  resigned  his  position  at  To- 
ledo, Mr.  Allen  was  placed  in  charge 
of  the  Toledo,  Ottawa  Beach  &  North- 
ern Railway  and  the  Maumee  Valley 
Railway  &  Light  Company.  He  as- 
sumed the  position  of  assistant  general 
superintendent  of  the   Michigan   Rail- 


Dr.  Samuel  Sheldon,  professor  of 
electrical  engineering  at  the  Brooklyn 
(N.  Y.)  Polytechnic  Institute,  died  in 
Middlebury,  Vt.,  on  Sept.  5.  Professor 
Sheldon  was  the  author  of  a  number  of 
engineering  works  and  was  the  joint 
author  of  "Electric  Traction  and  Trans- 
mission Engineering."  He  was  fifty- 
eight  years  old. 

Arthur  Diekmann,  secretary  -  treas- 
urer of  the  St.  Louis  Car  Company,  died 
recently  after  a  serious  operation.  Mr. 
Diekmann  was  thirty-eight  years  old. 
He  had  been  employed  continuously  by 
the  company  since  his  graduation  from 
high  school  at  the  age  of  eighteen 
years.  He  began  as  a  time-keeper  and 
won  his  way  to  a  responsible  position, 
at  the  same  time  making  a  host  of 
friends. 

Dennis  Dwyer,  president  of  the  Day- 
ton, Covington  &  Piqua  Traction  Com- 
pany, West  Milton,  Ohio,  died  at  his 
home  in  Dayton,  Ohio,  on  Aug.  27.  Mr. 
Dwyer  was  ninety  years  of  age.  He 
had  been  a  leading  lawyer,  business 
man  and  traction  promoter  in  Dayton 
for  many  years.  He  was  born  in  Ire- 
land and  came  to  this  country  when  a 
boy.  He  secured  an  education  by 
studying  at  odd  moments  and  finally 
completed  a  law  course.  For  several 
years  he  served  as  a  Judge  on  the 
Common  Pleas  bench. 

Prof.  John  Perry,  F.  R.  S.,  who  was 
closely  identified  with  tramway  devel- 
opments in  England  and  France,  died 
at  his  home  in  London  on  Aug.  4.  Pro- 
fessor Perry  was  well  known  in  the 
United  States,  as  well  as  in  Great 
Britain  for  his  work  in  electrical  re- 
search. He  was  born  in  Garvagh,  Ire- 
land, in  1850.  Graduating  from  Queen's 
College,  Belfast,  he  became  an  instruc- 
tor of  physics  at  Clifton.  In  1874  he 
became  honorary  assistant  to  Sir  Will- 
iam Thomson  (Lord  Kelvin)  at  Glas- 
gow. In  the  following  year  he  went 
to  Japan  as  Joint  Professor  of  Engi- 
neering in  the  Imperial  College  of  En-  * 
gineering,  where  he  remained  until 
1879.  In  association  with  the  late  Pro- 
fessor Ayrton  he  did  much  electrical 
work  while  in  Japan,  and  on  their 
return  in  1879,  Professor  Perry  organ- 
ized the  works  of  Messrs.  Latimer 
Clark  &  Muirhead.  Jointly  with  Pro- 
fessor Ayrton,  he  carried  on  much  elec- 
tric lighting  and  traction  work.  Among 
his  numerous  inventions  was  the 
multipolar  dynamo  in  1882.  In  1885 
he  was  elected  a  Fellow  of  the  Royal 
Society.  He  retired  from  the  Royal 
College  of  Science  about  six  years  ago. 


Manufadures  and  the  Markets 

DISCUSSIONS  OF  MARKET  AND  TRADE  CONDITIONS  FOR  THE  MANUFACTURER. 

SALESMAN  AND  PURCHASING  AGENT 
ROLLING  STOCK  PURCHASES  BUSINESS  ANNOUNCEMENTS 


Loom  Prices  Firm  Despite 
Lower  Cotton 

Demand   Less   and   Stocks   Are   Better, 

but  Raw  Material  Was  Bought 

at  Spring   Prices 

Continued  firm  prices,  slight  build- 
ing up  of  stocks  and  some  decrease  in 
demand  mark  the  non-metallic  flexible 
conduit  situation.  No  immediate  price 
reductions  are  to  be  expected,  accord- 
ing to  manufacturers,  notwithstanding 
the  recent  declines  in  the  cotton  market. 
These  makers  claim  that  they  were 
obliged  to  buy  cotton  in  advance  in 
order  to  cover  themselves  on  the  large 
volume  of  orders  which  they  accepted 
last  spring.  As  a  consequence  loom  is 
priced  according  to  the  spring  price 
of  cotton.  In  the  New  York  markets 
current  quotations  are  about  $32.50  and 
$35  for  Tj^b-in.  and  i-in.  loom  respectively. 

Stocks  are  beginning  to  build  up  and 
some  jobbers  and  manufacturers  can 
ship  immediately.  Other  manufactur- 
ers say  that  they  have  orders  on  hand 
for  the  next  three  months'  production. 
Deliveries  have  been  hampered  by  rail- 
road trouble,  but  this  trouble  is  dimin- 
ishing. Labor  conditions  are  satisfac- 
tory and  production  is  reported  to  be 
normal. 

As  a  general  condition  demand  is 
falling  off  to  some  extent,  though  it  is 
still  fairly  strong.  Collections  are  on 
the  whole  very  good. 


Sales  of   Westinghouse    and 
G.  E.  Growing  Fast 

Improvement  in  TransDortation  Is  Re- 
flected in  Recent  Increase  in 
Billing  of  Companies 

In  the  first  six  months  of  1920  Gen- 
eral Electric  Company  booked  total 
sales  of  $190,000,000,  or  at  an  annual 
rate  of  $380,000,000.  The  best  figure 
recorded  previously  was  about  $230,- 
000,000  of  gross  sales  in  1919.  No 
longer  ago  than  in  1916  the  company 
was  transacting  business  at  an  annual 
rate  of  only  $134,000,000.  During  the 
first  half  of  this  year  orders  were 
shipped  at  a  rate  of  $260,000,000  per 
year,  but  an  improvement  in  transpor- 
tation facilities  is  evident  from  the  re- 
cent increase  in  billings  which  were 
going  forward  at  an  annual  rate  of  ap- 
proximately $275,000,000  the  latter  half 
of  July.  Bookings,  however,  have 
slightly  dropped  off,  for  in  the  same 
period  orders  were  received  at  a  rate 
which  would  only  amount  to  $375,000,- 
000  for  the  year's  total.  The  summer 
trade  slackness  is  held  accountable  for 
this  decrease. 


The  Westinghouse  Electric  &  Manu- 
facturing Company,  it  is  reported, 
booked  orders  for  April,  May  and  June, 
the  first  quarter  of  its  fiscal  year, 
amounting  to  approximately  $41,000,- 
000,  as  compared  with  about  $34,000,- 
000  in  1919.  This  is  at  an  annual  rate 
of  more  than  $160,000,000.  During  the 
same  period  the  amount  of  goods 
shipped  totaled  approximately  $31,000,- 
000,  or  almost  $7,000,000  ahead  of  the 
figures  for  1919.  However,  outstand- 
ing orders  on  the  company's  books  on 


April  1,  1920,  the  beginning  of  the 
fiscal  year,  were  but  $71,000,000,  it  is 
learned,  while  on  July  1  the  total  was 
approximately  $85,000,000,  indicating 
the  increasing  transportation  difficul- 
ties. During  the  month  of  July  the 
shipping  situation  eased  up  sufficiently 
to  allow  orders  to  be  shipped  at  close 
to  an  annual  rate  of  $160,000,000.  Book- 
ings also  increased  during  that  time 
and  at  present  a  yearly  rate  of  about 
$180,000,000  is  said  to  be  a  close 
approximation. 


Buying  of  Steam  Roads  Will  Affect  Market 

Expenditure  of  About  $750,000,000  in  Equipment  Should  Lengthen 

Deliveries  and  Reduce  Supplies  Available  for 

Traction  Companies 


In  view  of  the  close  connection  be- 
tween the  electric  and  steam  railways 
so  far  as  purchasing  much  of  their 
equipment  in  the  same  market  is  con- 
cerned, the  proposed  program  of  expen- 
ditures of  the  latter  is  very  important. 
The  buying  of  track  and  roadbed  mate- 
trial,  car  wheels  and  trucks,  signal 
equipment  and  many  other  items  by 
steam  roads  has  a  very  direct  bearing 
upon  the  supplies  of  the  same  goods 
available  for  traction  companies.  If 
the  large  carriers  throughout  the 
country  should  within  the  next  few 
months  place  the  greater  part  of  orders 
they  are  now  contemplating  the  market 
may '  be  expected  to  be  oversold  for  a 
long  time  to  come,  with  chances  of 
favorable  deliveries  pushed  further 
into  the  background. 

According  to  the  estimates  received 
by  the  Interstate  Commerce  Commis- 
sion, the  needs  of  the  main  carriers  in 
the  United  States,  constituting  more 
than  100  lines,  will  necessitate  expendi- 
tures aggregating  more  than  $750,000,- 
000.  The  greater  part  of  this  buying 
is  said  to  be  contemplated  for  1921. 
Orders  as  yet  have  not  been  placed  in 
large  volume,  mainly  because  of  finan- 
cial difficulties.  Following  the  relief 
accorded  to  railroads  by  the  inaugura- 
tion of  increased  passenger  and  freight 
rates,  however,  steps  have  been  taken 
to  raise  much  of  the  $750,000,000 
through  private  loans  on  the  strength 
of  improved  credit.  The  I.  C.  C.  has 
also  approved  applications  for  nearly 
$200,000,000  in  railroad  loans  under  the 
provisions  of  the  Esch-Cummins  Act. 
The  carriers  are  now  operating  on  their 
own  initiative  since  the  first  of  Sep- 
tember, and  though  this  may  induce  a 
short  period  of  readjustment,  it  seems 
logical  to  believe  that  in  combination 
with  the  above  mentioned  factors,  it  will 
result  in  hastening  the  anticipated  buy- 


ing. An  indication  of  this  is  evident 
in  the  increased  demand  that  Is  even 
now  felt  in  certain  lines,  such  as  spikes, 
bolts,  rails,  etc. 

More  than  a  fourth  of  the  estimated 
expenditures  that  will  be  made  for  im- 
provements and  extensions  will  be  ap- 
plied on  track  and  roadbed  equipment 
it  is  reported.  Not  quite  a  fourth  of 
the  total  sum  will  go  for  rolling  stock 
additions  and  repairs,  and  included  in 
this  quota  is  a  provision  for  30,000  box 
cars  alone,  not  to  mention  open  top  cars, 
passenger  coaches,  refrigerator  cars 
and  locomotives.  All  this  equipment 
will  vitally  affect  the  market  for  pur- 
chases along  similar  lines  by  electric 
railways.  The  balance  of  the  budget 
will  be  divided  among  stations,  shops, 
signal  plants  and  among  other  depart- 
ments. 


Menace  to  Trade  in  Cancel- 
lation of  Orders 

National  Chamber  of  Commer<e  Reveals 

Wide  Extent  of  Practice — Danger 

in  Regarding  It  Leniently 

From  time  to  time  reports  are  re- 
ceived from  electrical  manufacturers  of 
cancellations  in  their  field.  This  is  a 
tendency  which,  if  regarded  as  unim- 
portant, may  assume  serious  propor- 
tions, according  to  the  Chamber  of 
Commerce  of  the  United  States.  The 
latter  has  completed  a  survey  of  the 
manufacturing  field  which  reveals  the 
great  prevalence  of  the  cancellation 
evil  in  almost  every  phase  of  business. 
No  separate  classification  of  the  elec- 
trical industry  is  apparently  made  in 
this  report,  but  the  general  conclusions 
are  interesting. 

Inquiries  were  sent  to  106  leading 
trade  associations  to  learn  the  situation. 
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Some  of  the  chief  reasons  given  for 
cancellations  were:  Inabilify  to  make 
prompt  delivery,  overstock,  business 
declining,  revision  of  production  sched- 
ule and  financial  embarrassment.  The 
•lumber  industry  seems  to  have  been 
one  of  those  hardest  hit,  as  over  3,500 
cars  have  been  canceled  in  one  division 
alone  since  January. 

Responsibility  does  not  rest  wholly 
with  the  buyer,  however,  it  is  stated. 
Some  factories  have  been  in  the  habit 
of  accepting  considerably  more  orders 
than  they  knew  they  could  fill,  with 
the  expectation  that  a  certain  propor- 
tion would  be  canceled.  It  is  this  ten- 
dency to  regard  the  practice  leniently 
which  is  said  to  represent  a  menace  to 
the  integrity  of  the  country's  business 
structure,  as  even  the  most  upright  of 
customers  have  indulged  in  the  practice. 

Several  trade  organizations  have 
taken  steps  toward  remedying  the  sit- 
uation by  creating  advisory  bureaus  to 
pass  upon  the  claims  for  cancellation 
grounds.  The  Chamber  of  Commerce 
will  also  take  further  steps  in  attempt- 
ing to  preserve  the  validity  of  all  con- 
tracts. 


Production  of  Friction  Tape 
Increasing 

Output    Is    Reducing     Back    Orders — 

Demand  for  Cotton  Tape  Is 

Especially  Heavy 

Friction  tape  is  being  produced  at  a 
rate  which  is  rapidly  overcoming  back 
orders,  according  to  leading  manufac- 
turers. Cotton  insulating  tape,  on  the 
other  hand,  is  in  great  demand,  and 
production  is  falling  behind  orders.  A 
leading  maker  of  friction  tape  recently 
informed,  the  Electric  Railway  Jour- 
nal that  all  production  records  were 
broken  in  his  plant  in  a  recent  week, 
a  total  of  200,950  lb.  being  turned  out. 
Tape  manufacturers  state  that  the  raw 
material  supply  is  now  very  satisfac- 
tory. Transportation  conditions  are 
improving,  and  a  slackening  pf  demand 
compared  with  a  few  weeks  ago  is 
facilitating  the  filling  of  back  orders. 
Stocks  are  spotty,  some  makers  having 
little  tape  on  hand  and  others  being 
prepared  to  make  almost  immediate 
shipment.  Recent  moderate  reductions 
in  the  price  of  cotton  have  been  insuf- 
ficient to  affect  the  price  of  friction 
tape  to  any  extent.  The  latter  quotes 
in  representative  cases  from  60  to  70 
cents  per  pound,  according  to  quantity 
and  quality  involved.  A  representative 
jobbers'  price  last  week  on  3-in.  black 
friction  tape  was  68  cents  per  pound 
on  lots  of  less  than  10  lb.,  60  cents  on 
10  to  25-lb.  lots  and  57  cents  on  25  to 
100-lb.  lots. 

One  prominent  distributer  has  sold 
four  times  as  much  tape  to  date  this 
year  as  for  the  same  period  last  year, 
and  still  can  make  immediate  deliveries 
on  fairly  good-sized  orders.  Another 
producer  reports  80  per  cent  more  busi- 
ness this  year,  the  month  of  July  show- 
ing the  largest  production  in  the  com- 
pany's   history.      Foreign    business    is 


running  about  15  per  cent  ahead  of  last 
year,  this  manufacturer  states.  Deliv- 
eries can  easily  be  made  in  two  to  three 
weeks  in  large  quantities.  Labor  con- 
ditions are  steady  for  the  time  being, 
and  since  the  wage  increase  accorded 
about  three  months  ago  production  has 
been  coming  along  well.  Black  and 
gray  tapes  are  being  sponsored  vigor- 
ously by  some  manufacturers  at  pres- 
ent for  use  instead  of  white  friction 
tape. 

High-quality  woven  tapes  used  in  the 
insulation  of  electrical  machinery  coils 
are  in  great  demand.  Deliveries  are 
being  quoted  on  about  three  months' 
basis.  Prices  are  firm,  with  extremely 
wide  range  according  to  weave,  size 
and  quality  purchased.  A  representa- 
tive tape  of  high-class  finish  used  in 
field  coil  winding  sells  for  about  $3  50 
per  gross  yard,  and  a  good  quality  used 
in  armature  coil  work  runs  around  $2. 
The  cost  of  labor  is  a  primary  factor 
in  price  advances  that  have  been  made 
in  the  past,  as  well  as  in  the  increases 
in  the  price  of  the  high-grade  cotton 
involved  in  manufacture.  No  less  than 
four  handlings  are  required  in  prepar- 
ing the  raw  yarn  for  weaving  in  one 
of  the  leading  makes,  and  after  the 
weaving  the  finishing  process  or  calen- 
dering to  exact  size  calls  for  skilled 
work.  The  thinner  tapes  must  be  fin- 
ished with  extreme  accuracy  on  ac- 
count of  the  space  limitations  of  slots. 
It  is  not  feasible  to  predict  future  price 
movements,  but  so  long  as  raw  mate- 
rial and  labor  costs  remain  close  to 
present  levels  it  is  hard  to  see  any 
early  downward  movement.  Factory 
stocks  are  practically  cleaned  out  and 
orders  are  holding  up  well. 


Rolling  Stock 


Smaller  Bulbs  in  23-Watt  Street 
Railway  Lamps 

The  Edison  Lamp  Works  of  the  Gen- 
eral Electric  Company  announces  that 
the  23-watt,  S-19  bulb  street  railway 
lamp,  listed  on  page  11  of  its  Data  Book, 
will  be  superseded  by  an  S-17  bulb. 
Arrangements  have  already  been  made 
to  carry  out  this  plan  and  from  now 
on  all  of  these  lamps  will  be  made  with 
the  S-17  bulb,  which  is  similar  in  all 
respects  to  the  S-19  type  except  that 
it  is  smaller  in  size.  The  new  bulb 
is  24  in.  in  diameter  compared  with 
2y  in.  for  the  old  model.  The  new  bulb 
is  also  smaller  in  length,  giving  a  height 
of  41  in.  over  all  instead  of  5i  in.  as  in 
the  S-19  type. 

The  reason  for  making  the  change  is 
because  of  the  saving  in  glass  effected 
and  the  smaller  space  required  for  pack- 
ing and  shipping  the  lamps.  The  light- 
ing qualities  of  the  two  bulbs  are  the 
same. 

The  new  S-17  bulb  is  designed  to  op- 
erate in  series  with  the  old  type  so  that 
customers  who  may  not  wish  to  make 
the  change  all  at  once  will  be  able  to 
use  both  bulbs.  Because  of  the  advan- 
tage of  giving  a  uniform  appearance, 
however,  it  is  advised  that  a  whole  car 
should  be  changed  over  at  one  time. 


Chicago  Surface  Lines,  Chicago,  111., 

has  requested  bids  on  fifteen  standard 
safety  cars. 

Spokane  &  Eastern  Railway  &  Power 
Company,  Spokane,  Wash.,  is  spending 
$300,000  this  year  in  improvements  to 
rolling  stock,  mostly  in  electric  equip- 
ment, and  for  bridges.  The  city  cars 
are  being  remade  into  one-man  cars, 
one-half  of  which  have  already  been  so 
altered. 

Twin  City  Rapid  Transit  Company, 
Minneapolis,  Minn.,  is  changing  over 
300  cars  to  the  front  exit  type.  Cast- 
ings have  been  delaying  the  work,  but 
are  now  being  received  at  the  shops. 
New  heating  apparatus  will  be  installed 
to  cope  with  the  severe  climate.  About 
175  of  the  remodeled  cars  will  be  placed 
in  service  on  the  Minneapolis  lines  and 
the  balance  in  St.  Paul. 

Pekin  Municipal  Railway,  Pekin,  IlL, 
will  receive  three  new  cars  within  the 
next  thirty  days.  The  cars  are  now 
being  built  by  the  American  Car  Com- 
pany, St.  Louis,  Mo. 

Northampton  Street  Railway  Com- 
pany, Northampton,  Mass.,  has  pur- 
chased two  McGuire-Cummings  sweep- 
ers, to  be  delivered  on  Oct.  1. 

Omaha,  Lincoln  &  Beatrice  Railway 
Company,  Lincoln,  Neb.,  announces  that 
it  is  in  the  market  for  a  snow  sweeper. 

The  Richland  Public  Service  Com- 
pany, Mansfield,  Ohio,  states  that  it  has 
purchased  two  four-motor  equipments 
to  replace  old  motors  on  two  interurban 
cars.  The  new  motors  are  General 
Electric,  No.  247. 


Track  and  Roadway 


Eastern  Massachusetts  Street  Rail- 
way, Boston,  Mass. — The  Eastern  Mas- 
sachusetts Street  Railway  was  granted 
permission  to  extend  the  tracks  of  a 
turnout  on  Water  Street,  between  Main 
and  Church  Streets. 

International  Railway,  Buffalo,  N.  Y. 

— Street  and  track  repairs  which  will 
cost  $500,000  will  be  undertaken  at  once 
in  Buffalo  by  the  International  Rail- 
way. Herbert  G.  Tulley,  president  of 
the  company,  has  submitted  to  the  City 
Council  a  list  of  streets  in  which  the 
company  will  make  improvements. 

International  Railway,  Buffalo,  N.  Y. 
— City  Manager  E.  J.  Fort  of  Niagara 
Falls  has  been  authorized  by  the  City 
Council  to  advertise  for  bids  for  re- 
p&ving  between  the  tracks  of  the  In- 
ternational Railway,  Buffalo,  on  cer- 
tain Niagara  Falls  streets.  The  com- 
pany has  agreed  to  repay  the  city  in 
ten  annual  installments. 

New  York  (N.  Y.)  Railways.— Federal 
Judge  Mayer  has  authorized  Job.  E. 
Hedges,  receiver  of  the  New  York  Rail- 
ways, to  sell  the  property  covering  the 
block  between  Park  and  Lexington  Ave- 
nues and  Thirty-second  and  Thirty-third 
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Streets,  which  was  used  by  the  Madi- 
son &  Fourth  Avenue  Railroad  as  a 
carhouse.  It  is  believed  that  orders 
authorizing  the  receiver  of  the  New 
York  Railways  to  sell  other  carhouse 
property  in  the  vicinity  of  Fiftieth 
Street  will  be  signed  soon. 

Trenton  &  Mercer  County  Traction 
Corporation,  Trenton,  N.  J. — The  Tren- 
ton &  Mercer  County  Traction  Corpo- 
ration is  making  a  number  of  improve- 
ments to  the  line  in  the  centre  of  Tren- 
ton. New  switches  and  rails  ai-e  being 
laid  on  East  State  Street  and  in  other 
sections. 

Public  Service  Railway,  Trenton,  N. 
J. — The  Borough  Commission  of  Col- 
lingswood,  N.  J.,  has  ordered  the  Pub- 
lic Service  Railway  to  lay  a  new  road- 
bed and  tracks  from  Lincoln  Avenue 
to  the  city  line.  The  company  last 
spring  gave  notice  that  the  work  could 
not  be  done  this  year  because  of  limited 
finances,  but  the  borough  officials  in- 
sist that  the  improvement  be  done  at 
once  so  concrete  paving  can  be  laid. 

Omaha,  Lincoln  &  Beatrice  Railway, 
Lincoln,  Neb. — The  Omaha,  Lincoln  & 
Beatrice  Railway  in  the  early  fall  ex- 
pects  to    complete   2J    miles    of   track. 

Richland  Public  Service  Company, 
Mansfield,  Ohio.— The  Richland  Public 
Sei-vice  Company  expects  to  build  2  mile 
of  new  track  of  100  lb.  "A.  R.  A."  rail 
laid  in  concrete  with  International  Steel 
ties  and  paved  with  brick. 

Oklahoma  Railway,  Oklahoma  City, 
Okla. — The  Oklahoma  Railway,  which 
owns  and  operates  an  interurban  line 
between  Oklahoma  City  and  Guthrie, 
will  soon  begin  work  on  an  extension 
of  the  line  from  Guthrie  to  Stillwater, 
the  seat  of  the  Oklahoma  Agricultural 
and  Mechanical  College,  according  to 
announcement  by  John  W.  Shartell, 
president. 

Portland  Railway,  Light  &  Power 
Company,  Portland,  Ore. — The  Port- 
land Railway,  Light  &  Power  Company 
has  notified  the  Public  Dock  Commis- 
sion that  it  will  operate  the  extension 
of  the  St.  Johns  Street  railway  line  to 
municipal  terminal  No.  4  at  actual  cost. 
It  was  originally  agreed  that  the  trac- 
tion company  would  operate  the  exten- 
sion at  cost  plus  10  per  cent,  thus  giv- 
ing the  company  a  profit,  but  the  com- 
mission recently  issued  an  order  that 
the  extension  be  operated  on  a  cost 
basis. 
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Power  Houses,  Shops 
and  Buildings 


Omaha,  Lincoln  &  Beatrice  Railway, 
Lincoln,  Neb. — The  Omaha,  Lincoln  & 
Beatrice  Railway  is  constructing  a  stor- 
age house  and  repair  shop  50  ft.  x  150 
ft.  The  construction  is  absolutely  fire- 
proof, being  reinforced  concrete  with 
tile  roof  and  steel  sash. 

Richland  Public  Service  Company. 
Mansfield,  Ohio.— The  Richland  Public 
Service  Company  is  just  completing  the 
installation  of  a  new  10,000  kw.  G.  E. 


turbine  and  the  construction  of  an  ad- 
ditional 11-mile  66,000-volt  transmission 
line.  The  construction  of  a  15,000-kw. 
outdoor  substation  is  being  started. 

Northern  Ohio  Traction  &  Light  Com- 
pany, Akron,  Ohio. — E.  B.  Atchley, 
publicity  manager  of  the  Northern  Ohio 
Traction  &  Light  Company,  announces 
that  real  progress  is  being  made  on  the 
new  $300,000  East  Akron  carhouse. 
The  work  is  being  done  by  the  H.  P. 
Moran  Construction  Company.  The 
building  is  of  brick  with  stone  trim- 
mings. Plans  have  been  made  for  the 
storage  of  100  cars  in  the  carhouse 
and  the  work  of  installing  machinery  of 
the  latest  type  will  begin  shortly. 

Mobile  Light  &  Railroad  Company, 
Mobile,  Ala.— The  Mobile  Light  &  Rail- 
road Company  has  di-awn  plans  for  a 
new  carhouse  100  ft.  x  192  ft.  The 
building  will  be  of  Truscon  ste^l  with 
concrete  foundation  and  pits.  At  pres- 
ent the  company  is  installing  one  new 
768-hp.  Class  "M"  28  Stirling  boiler  to 
be  equipped  to  burn  fuel  oil.  Recently 
the  company  contracted  for  one  new 
1,000-kw.  Westinghouse  steam  turbine, 
connected  through  reduction  gears  to 
Westinghouse  600-volt  d.c.  generator. 
Delivery  on  this  unit  will  be  expected 
in  about  eight  months. 


Trade  Notes 


The  Black  &  Decker  Manufacturing 
Company,  Towson  Heights,  Baltimore, 
Md.,  has  increased  its  capital  stock 
from  $350,000  to  $2,000,000. 

The  J.  G.  Brill  Company,  Phila- 
delphia, Pa.,  announces  that  its  London 
office  has  been  removed  from  110  Can- 
non Street  to  150  Southampton  Row, 
London,  W.  C.   1. 

The  Arrow  Electric  Company,  Hart- 
ford, Conn.,  manufacturer  of  switches 
and  other  electrical  equipment,  has 
awarded  contract  for  construction  of 
an  addition  to  its  plant,  33  ft.  x  40  ft. 

The  Westinghouse  Electric  &  Manu- 
facturing Company,  East  Pittsburgh, 
Pa.,  has  awarded  contract  for  the  erec- 
tion of  a  one-story  addition  to  its  plant 
at  Essington,  120  ft.  x  200  ft.,  to  be 
used  as  a  foundry. 

The  General  Electric  Company,  Sche- 
nectady, N.  Y.,  has  filed  plans  for  the 
construction  of  a  one-story  building  at 
its  plant  at  Columbia  Avenue  and  Put- 
nam Street,  Baltimore,  Md.,  recently 
acquired  from  the  government.  The 
factory  will  be  used  for  the  manufac- 
ture of  electric  switches  and  other  spe- 
cialties. It  also  announces  that  the 
Fort  Wayne  Electric  Works  of  the  com- 
pany at  Fort  Wayne,  Ind.,  has  filed 
plans  for  the  erection  of  a  building 
there,  at  Wall  Street  and  Broadway,  to 
cost  about  $325,000. 

The  John  C.  Dolph  Company,  168 
Emmett  Street,  Newark,  N.  J.,  manu- 
facturer of  insulating  varnishes  and 
compounds,  announces  the  appointment 
of  Baker-Joslyn,  183  First  Street,  San 
Francisco,  ■Cal.,  vdth  branches  in  Los 
Angeles,  and   Seattle,  Wash.,  as  gen- 


eral sales  agents  and  distributers  of 
its  products  on  the  Pacific  Coast.  L.  D. 
Fleig,  212  West  Austin  Street,  Chicago, 
111.,  has  been  appointed  general  Middle 
Western  sales  agent.  The  Edgar  0. 
Oeters  Company,  the  Bourse,  Philadel- 
phia, will  represent  the  company  in 
Philadelphia   and   contiguous   territory. 

The  Roller  -  Smith  Company,  233 
Broadway,  New  York  City,  announces 
that  C.  H.  Mohr  has  been  added  to  the 
sales  force  of  its  Baltimore  represen- 
tative, the  Perkins-LeNoir  Company, 
113  East  Franklin  Street.  He  will  de- 
vote his  attention  to  the  various  lines 
of  electrical  apparatus  handled  by  the 
Perkins-LeNoir  Company  and  will  spe- 
cialize in  the  Roller-Smith  products, 
comprising  electrical  instruments,  me- 
ters and  circuit  breakers.  Mr.  Mohr 
has  been  connected  in  the  past  with 
the  Westinghouse  Electric  &  Manufac- 
turing Company,  East  Pittsburgh,  Pa., 
and  with  the  Standard  Electric  Eleva- 
tor Company,  Baltimore. 

The  Johnson  Fare  Box  Company, 
manufacturer  of  the  registering  fare 
boxes  used  on  the  cars  of  a  great  many, 
city  properties,  has  moved  into  its  new 
building  in  Ravenswood,  Chicago,  111., 
which  it  is  expected  will  greatly  facili- 
tate the  production  of  fare  boxes  and 
enable  the  company  to  make  more 
prompt  deliveries.  The  business  of  the 
company  has  grown  so  extensively  in 
the  last  few  years  that  its  old  quarters 
were  outgrown  and  it  was  decided  that 
the  best  way  of  enlarging  its  manufac- 
turing facilities  was  to  build  a  plant 
of  its  own.  The  new  building  has  a 
frontage  of  125  ft.  and  a  depth  of  167 
ft.  It  is  a  three-story  building  con- 
structed of  concrete  and  brick  with 
continuous  windows  on  all  four  sides 
which  provide  unusually  good  lighting 
and  ventilation  facilities.  The  floor 
space  totals  over  62,000  sq.ft.  and  about 
400  men  are  employed. 


New  Advertising  Literature 


Fare  Register. — "Time  and  Tide"  is 
the  title  of  a  booklet  distributed  by  the 
Ohmer  Fare  Register  Company,  Day- 
ton, Ohio,  describing  the  Ohmer  fare 
register. 

Reversible  Seats.— The  J.  G.  Brill 
Company,  Philadelphia,  has  issued  bul- 
letin No.  246,  which  describes  and  illus- 
trates the  "Winner"  and  the  "Waylo" 
types  of  Brill  reversible  seats. 

Copper  Wire,  Cables,  Etc.— The  Cop- 
per Clad  Steel  Company,  Rankin,  Pa., 
Braddock  post  office,  has  issued  five 
four-page  leaflets  covering  its  "Copper- 
weld"  bond  wires  for  aerial  cables, 
signal  service,  low-voltage  power  trans- 
mission and  for  power  transmission  and 
distribution. 

Counters. — "Veeders  Counters  Check- 
ing Up  Production"  is  the  title  of 
catalog  No.  1901,  issued  by  the  Veeder 
Manufacturing  Company,  Hartford, 
Conn.,  describing  its  products,  includ- 
ing cyclometers,  odometers,  counters, 
tachometers,  fine  die  castings,  etc. 
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There  are  three  things 
— yea,  four — to  re- 
member when  specify- 
ing Hand  Brakes  for 
One  Man  Cars. 


Power : 

The  Peacock  Type  "G"  Brake 
delivers  more  power  for  the 
initial  effort  than  any  other 
brake. 

Speed : 

The  Peacock  Brake  is  the 
Quickest  by  virtue  of  the  Ec- 
centric Winding  Drum. 

Weight: 

The  Peacock  Type  "G"  Brake 
is  made  in  a  No.  5  Pitch  tooth : 
therefore  very  light. 

Price : 

The  Peacock  Brake  consists  of 
only  three  principal  pirts,  is 
simple  in  construction,  light 
in  weight,  therefore  low  in 
price. 

For  One  Man  Cars,  Specify  Pea- 
cock Type  "G"  Brakes 
—Thaes  all 


NATIONAL  BRAKE  CO.,  INC. 

Buffalo,  N.  Y. 


20 


Electric    Railway    Journal 


September  11,  1920 


^i\K;era  ^  j^ivgiiveera 


jForb,  Bacon  Si  2)avi6, 

Engineers. 


115  BROADWAY 
NEW  YORK 


A 


STONE  &  WEBSTER 

ineorpora  ted 

Design  and  Construct  Steam  Power  Stations,  Water  Power 

Developments,  Transmission  Lines,  Substations,  Gas  Plants. 

NEW  YORK  BOSTON  CHICAGO 


SANDERSON  &  PORTER 

ENGINEERS 

REPORTS,  DESIGNS,  CONSTRUCTION,  MANAGEMENT 
HYDRO-ELECTRIC  DEVELOPMENTS 

RAILWAY,    LIGHT  and  POWER  PROPERTIES 

CHICAGO  NEW  YORK  SAN  FRANCISCO 


T™  Arnold  Company 

ENGINEERS— CONSTRUCTORS 

ELECTRICAL— CIVIL— MECHANICAL 

105  South  La  Sails  Street 

CHICAGO 


ALBERT  S.  RICHEY 

ELECTRIC  RAILWAY  ENGINEER 

WORCESTER  POLYTECHNIC  INSTITUTE 

WORCESTER.  MASSACHUSETTS 


WALTER  JACKSON 

'  CortMultant 

FARES   AND   BUSES 

More   revenue    from   more   riders 

143  Crary  Ave.,  Mt.  Vernon,  N.  Y. 


C.  E.  SMITH  &  CO. 

Consulting  Engineerm 

2065-75  Railway  Exchange  Bldg.,  St.  Louis,  Mo. 

CUcaco  Kansas  City 

InTestigations,  Appraisals,  Expert  Testimony,  Bridge 

and  Structural  Work,  Electrification,  Grade  Crossing 

Elimination,   Foundations,   Power   Plants 


HEMPHILL  &  WELLS 

CONSULTING  ENGINEERS 

Gardner  P.  Wells  Albert  W.  Hemphill 

APPRAISALS 

INVESTIGATIONS  COVERING 

Reorganization      Management     Operation     Construction 

43  Cedar  Street,  New  York  City 


THE  J.  G.  WHITE 
ENGINEERING  CORPORATION 

Engineers — Constructors 

Industrial  Plants,  Buildings,  Steam  Power  Plants,  Water 
Powers,  Gas  Plants,  Steam  and  Electric  Railroads, 
Transmission    Systems 

43  Exchange  Place,  New  York 


JOHN  A.  BEELER 

OPERATING  AND  RATE  INVESTIGATIONS 

TRAFFIC  SURVEYS  AND  SCHEDULES 

MANAGEMENT  -  CONSTRUCTION  -  APPRAISALS 

DIFFICULT  WORK  EXECUTED 

52  VANDERBILT  AVE.,  NEW  YORK 


J.  L.  JACOBS  &  COMPANY 

Engineera — Statittician* 

Investigations — Reports — Expert  Testimony 

Management,   Organization  and   Cost  Control 

Industrial  Relations  Problems — Statistical  Analyses 

Monadnock  Building,  Chicago 


ENGELHARDT  W.  HOLST 
Engineer 

ReportM,  Appraisah,  Reorganixationa 
683  Atlantic  Ave.,   Boston,  Mass. 


E.  W.  Clark  &  Co.,  Management  Corporation 

Engineers 

Power  Plants,  Electric  Power  Transmission 
and  Industrial  Application 

Huntington  Bank  Building,  Columbus,  Ohio 


ROBERT  M.  FEUSTEL 

CONSULTING  ENGINEER 

Rate,  Traffic  and  Reorganization 

Investigations 

Fort  Wayne,   Indiana 


REPUBLIC  ENGINEERS,  INC. 

CONSULTING    AND    CONSTRUCTING    ENGINEERS 

Valuations  Reports  Investigations 

Designs  Construction         Management 

60  BROADWAY,  NEW  YORK 

CLEVELAND,  OHIO  YOUNGSTOWN,    OHIO 

lUuminatiiiK  Bids-  Mahoninr  Bank  Bid*. 


Parsons,  Klapp,  Brinckerhoff  &  Douglas 


WM.  BAKCLAY  PARSONS 
EUGENE  KLAPP 


H.  M.  BRIKCKERHOFP 
W.  J.  DOUGLAS 


Engineers — Constructors — Managers 

Hydro-electric,     Railway,     Light     and     Industrial      Plants, 
Appraisals  and  Reports. 


CLEVELAND 
Leader  News  Bldg. 


NEW    YORK 

84  Fine  St. 


FOBTSMOUTH,  VA. 
Ferry    Bids. 
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The 

ERICO 


Portable 

Railbonding 

Apparatus 


Q 


HE  Erico  is  a  high  speed  Railbonding  Device.  But  two  men  are  re- 
quired to  operate  it  and  they  can  easily  average  100  bonds  per  day, 
working  comfortably. 

And  remember,  high  speed  is  not  the  only  desirable  feature  of  the 
Erico.  It's  also  light  in  weight.  It  has  no  rotating  parts.  No  flame  or  arc 
strikes  bond  or  rail.     It  does  not  interfere  with  traffic.     And  its  cost  is  low. 

Put  an  Erico  on  the  job.     It  will  save  money  for  you. 

Write  for  complete  data  and  a  copy  of 
our  latest  illustrated  catalog. 

The  Electric  Railway  Improvement  Co. 

Cleveland,  Ohio 


The    Most   Successful    Men    in    the 
Electric   Railway   Industry   read   the 

ELECTRIC 
RAILWAY  JOURNAL 

Every  Week 


Byllesby 

Engineering  &  Management 

Corporation 

208  S.  La  Salle  Street,  Chicago 
New  York  Tacoma 


KELLY,  COOKE  &  COMPANY 

Engineers 


149   BROADWAY 
NEW  YORK 


424  CHESTNUT  STREET 
PHILADELPHIA 


WE  BUILD  TRACKS 

Construction — Maintenance — Rehabilitation 

ENGEL  &  HEVENOR 

Track   Engineer*— ContraetorM 

220  Broadway,  New  York  City 


JAMES  E.  ALLISON  &  GO. 

Consulting  Engineers 

Specializing  in  Utility  Rate  Cases  and 
Reports     to     Bankers     and     Investors 

Security  Building,  St.  Louis,  Mo. 


ELECTRICAL  TESTING  LABORATORIES 

Electrical.   Photometrical   and 

Mechanical  Testing 

SOtb  Street  and  East  End  Ave,  New  York,  N.  Y. 


THE  P.  EDWARD  WISH  SERVICE 

BO  Church  St.  DETECTIVES  131   State  St. 

NEW    YORK        StTft  Railway  Inspm^Um  BOSTON 


Scofield  Engineering  Co.     ^JTi'LiSk'LPHiSlrPA! 

POWER  STATIONS  GAS  WORKS 

HYDRAULIC   DEVELOPMENTS  ELECTRIC  RAILWAYS 


When  writing  the  advertiser  for  information  or 

prices,  a  mention  of  the  Electric  Railway 

Journal    would    be   appreciated. 
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THE  SOLUTION  OF  YOUR 
TRACK  GRINDING  PROBLEMS 


The  solution  of  your  track  grinding  problems  lies  in  the 
continued  use  of  one  or  more  of  the  three  Railway  Track- 
work  Company's  grinders. 

If  your  rail  is  giving  trouble  from  corrugations  or  badly 
cupped  joints,  the  Reciprocating  Track  Grinder  will  best 
serve  your  needs. 

If  you  are  making  extensive  track  repairs  with  an  arc  weld- 
ing set,  the  Atlas  Rail  Grinder  is  essential  for  removing  the 
surplus  metal  used  in  building  up  the  low  joints. 

If  you  desire  the  best  that  is  to  be  obtained  in  a  grinder  of  the 
grinding  wheel  type  and  one  that  is  up-to-date  and  reliable, 
specify  the  Universal  Rotary  Track  Grinder. 


RAILWAY  TRACK- WORK  CO. 

3132-48  East  Thompson  St.,  Philadelphia 


Exclusive  Agents — West 
ATLAS    RAILWAY   SUPPLY   CO.  ELECTRICAL   ENGINEERING   & 

Chicago,   ni.  MANUFACTURING  CO, 

Pittsburgh,  Pa, 


Exclusive  Agents — New  England 
CHAS.  N.  WOOD  CO.  HITCHCOCK,    LLOYD    &   CO,,    Inc. 

Boston.  Maes.  77A  Queen  Victoria  St.,  E,C, 

London,  England. 
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XTKe  RESILIENT  RAILWATTlE 


Builds  Track  with  no  come  Back 


Concrete  was  never  accused  of  having 
the  property  of 

^esilienci/ 

yet  as  a  track  foundation  "it  has  its 
points." 

You  can  put  resiliency  into  this  most 
excellent  of  road  beds  by  the  use  of 
Dayton  mechanical  Ties. 

The  Asphalt  cushion  in  this  Resilient 
tie  dissipates  the  shock  of  heavy 
traffic,  and  makes  riding  on  concrete 
as  easy  as  on  pneumatic  tires. 

It's  the  Tie  that  does  it. 

THE     DAYTON     MECHANICAL    TIE     CO.,     704    COMMERCIAL     BUILDING,     DAYTON,     OHIO 
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lackaiBttppo 

Safety-head5Angle  Bzirs 

prevent  the  sharp  under  corners  of  rail  heads  from 
breaking   or  weakening   the  bars  and  the  joints 


Breakage  of  angle  bars  in  service  results  not  always  from 
inferior  strength  of  metal  but  often  from  punishment  of 
the  bar  that  would  be  avoided  with  proper  bar  design. 

It  is  well  known  that  a  bar  or  beam  with  its  original  skin 
metal  unbroken  will  safely  withstand  heavier  transverse 
stresses  and  consequently  heavier  loading  than  where  the 
edge  or  flange  is  abraded.  If  the  nick  or  abrasions  in  the 
metal  surface  are  near  the  center  of  the  beam  and  come 
under  tension,  the  breakage  will  always  develop  at  the 
nicked  or  abraded  spot.  An  angle  bar  or  splice  bar  on 
a  rail  joint  is  a  peculiar  illustration  of  this  principle. 
Under  passing  trains  the  rails  are  flexed  downward  under 
the  rolling  wheels,  and  then  lifted  or  bent  upward  as  the 
load  passes  the  joint,  the  undulating  motion  being  similar 
to  that  with  a  load  traveling  over  thin  ice. 


This  undulation  or  wave  motion  of  the  rails  causes  first 
a  wearing  or  cutting  of  the  angle  bar  at  the  top  by  the 
sharp  under  corners  of  the  rail  heads.  Then  when  the 
upward  thrust  occurs  as  the  wheel  load  passes,  the  head 
of  the  angle  bar  is  brought  into  tension  and  a  nicked  or 
worn  bar  quickly  develops  into  a  broken  joint  with  its 
consequent  disaster.  The  prevention  of  this  wear  or 
notching  of  the  angle  bar  at  the  center  will  eliminate  the 
initial  cause  of  broken  bars. 

That  is  exactly  what  is  accomplished  in  the  Lackawanna 
Safety-head  Angle  Bar.  By  depressing  the  metal  slightly 
in  the  head  of  the  bar  at  the  center,  contact  with  the 
sharp  under  corners  of  the  rail  heads  is  prevented.  This 
depression  is  put  into  the  bar  while  hot  and  therefore  the 
original  skin  metal  is  preserved.    The  metal  in  the  angle 


Plain  angle  bar  rail  splice  •which  fractured  in  service 
under  back  action  from  the  ivheel  load.  The  wear 
•which  iveakened  the  skin  surface  nf  these  bars  and 
aided  in  their  fracture  is  plainly  indicated.  The  safety 
depression  of  the  Lackaivanna  Safety-head  Angle  Bar 
prevents  this  luear. 
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The  Lackawanna  Safety-head  Angle  Bar  is  your  own 

section  made  break -proof 


bar  retains  its  tough  rolled  surface  without 
wearing  or  upsetting  under  the  action  of  the 
wheels  at  the  joint.  The  bars  are  much  better 
able  to  resist  the  upward  flexure  under  passing 
loads.  , 

The  Lackawanna  Safety-head  Angle  Bar 
therefore  affords  the  following  very  definite 
advantages : 

1.  The  "Safety-head"  prevents  cracking  and 
weakening  of  the  bar  and  the  pounding  of  the 
joints  out  of  surface. 

2.  The  "Safety-head"  prevents  breaking  of  the 
bars  and  the  danger  vfhich  results  therefrom, 
particularly  on  curves,  vehere  rending  of  the 
bars  may  so  weaken  the  resistance  of  the  rails 
against  lateral  thrust  from  wheel  flanges  that 
the  ends  of  the  rails  may  "lip"  at  the  joint  and 
cause  derailment. 

Let  US  figure  with  you  on  a  trial  installation 
on  some  stretch  of  track  where  these  Safety- 
head  Angle  Bars  would  be  given  a  severe  test. 


Lackawanna  Safety-head  Angle  Bar  and  detail  of  the  improved 
safety-head  depression  •which  prevents  surface  wear  and  cutting 
underneath  the  end  of  the  rail  head. 


Other  Lackawanna  Aids  to  Better  Track 


The  Lackawanna  Deseaming  Process 

to  which  all  our  rails  are  subjected,  leaves  the  rail  head  and  base  free 
from  the  cracks  and  weak,  streaky,  laminated,  partially  decarburized  metal 
that  under  the  ordinary  manufacturing-  processes  is  an  inherent*  cause  of 
undue  surface  wear  and  rail  fracture. 

The  Lackawanna  Hook-Shoulder  Tie  Plate 

is  simplp.  strong.  di:rab'o.  convenient  for 
installation,  and  by  holding  the  rail  Willi 
great  security  prevents  undue  wear  an-l 
destinaction  of  material,  saves  repair  costs 
and  reduces  maintenance  labor. 

Two  ribs  on  top  form  a  channel  in  which 
the  rail  base  rests.  One  of  the  ribs  is  plain 
and  the  other  hooked  to  make  a  holilei 
One  or  two  plain  spikes  on  the  plain  rib  complete  the  bond  between 
plate  and  both  rail  flangres.  The  plate  is  fastened  to  the  tie  by  inde- 
pendent plain  or  screw  spikes.  The  rail  may  b'3  removed  without 
disturbing  the  plate. 

Lackawanna  Track  Bolts   and  Spikes 

Our  track  bolts  and  spikes  of  all  standard 
sizes  for  light  or  heavy  rails,  enjoy  an  enviable 
reputation  for  careful,  accurate  workmanshiu 
a:i(t    fini.sh. 


The  Abbott  Rail-Joint  Plate 


fPOnRAIlJOINTPIIff 


"BUILT  LIKE  A  BRIDGE' 


(^^ 


strengtnena  and  otherwise  improves  ordi- 
nary angle  bar  joints  of  standard  and  light 
tee  and  r^rder  rails.  Its  use  as-'iires  smooth 
running  track  surface  without  the  necessitf 
of  constantly  raising  and  tamping  ihe  joint 
ties,  avoids  anno.vance  and  expense  from 
,     .     .,  .,        ,  worn   and  brokeji    bolts  and    angle  bars,   and 

protects  the  rail  ends  from  battering  and  brealtlug  down. 

The  hard  steel  and  combination  of  reversed  Hanging  within  the  plAt« 
provides  for  internal  stresses  and  imposes  the  load  on  the  two  joint  tie* 
with  about  the  same  action  as  between  a  short  deck  bridge  and  Its 
1  lers.  Upturned  corner  lugs  engaging  the  ends  of  the  angle  bars  act  as 
;inti-creepers  and  as  rail  guards  to  prevent  misalignment  if  the  angle 
bars  break  or  become  loose. 

Abbott  Plates  are  equally  applicable  to  and  advantageous  on  new  or 
relaid  track  and  will  extend  the  Ufe  even  of  old  track  for  several  years. 

These  plates  are  made  in  types  eapecial'.y  suitable  for  ordinary  ateam. 
railway  service  for  use  m  pavea  streets  and  for  welding  to  the  rail 
base  and  may  be  held  with  either  sere*  or  ordinary  spikes. 

Write  for  our  booklet*,  "Lackawanna  Deseamed  Rails," 
"Lackawanna  Improved  Track  Appliances,"  and  "Lacka> 
wanna  Track  Bolts  and  Spikes." 


IflckawoDBa  Steel  (pmpany 

General  Sales  Office  and  Works:  Lackawanna,  N.  Y. 

Atlanta  Boston  Buffalo  Chicago  Cincinnati  Cleveland  Detroit  New  York  Philadelphia  St.  Louia 

Sole. Exporter  of  Our  Commercial  Products:  Consolidated  Steel  Corporation,  165  Broadway.  New  York 


San  Francisol 

501 
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Agreements  are  Withstanding 
the  Assault  of  Higher  Costs 

You  know  that  even  the  cheap  paper  that  goes 
into  the  making  of  your  transfers  is  no  longer 
cheap;  and  you  know  that  1-cent  newspapers 
are  now  selling  for  3-cents  and  more. 

Conceive  our  difficulties,  then,  in  securing  and 
paying  for  the  high-grade  stock  and  inks  that 
are  indispensable  to  Collier  Service  Car  Cards; 
and  of  the  higher  mechanical  and  labor  costs 
generally. 

But,  in  spite  of  all  these  increases,  the  Collier 
contracts  made  with  you  in  days  of  low  price 
operating  costs  are  being  fulfilled. 

When  you  sign  a  Collier  contract  you  know 
that  it  will  be  made  good  to  the  end  of  the 
term  regardless  of  fluctuations  in  our  business 
or  in  yours. 


C  O  R  R  O  R  AT  CO*. 


Candler  Building,  New  York 
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If  you  cannot  afford  new  equipment,  rebuilt  cars  with 
the  best  specialties  built  right  are  your  one  best  bet 

THE  SCRANTON  (PA.)  RAILWAY 

is  rebuilding  fifteen  of  its  older  type  of  closed  cars  which  shall  be 
up-to-date  in  every  particular. 

Which  is  merely  another  way  of  saying  that  they  have  specified  the 
CONSOLIDATED  Buzzer  System,  CONSOLIDATED  cross- 
seat,  panel  and  vestibule,  heaters  and  the  CONSOLIDATED  door 
signal  system. 

Winter  is  coming 

Make  it  a  pleasure  for  the  public  to  ride  by  having  warm  cars  at  all  times. 
Consolidated  Car  Heaters  positively  heat  a  car  and  with  Consolidated  Thermostat 
Control  a  constant  temperature  is  obtained,  thus  keeping  the  current  consumed  down 
to  a  minimum. 

Watch  your  coal  pile.  You  can  do  it  best  by  specifying  Consolidated  Heaters  and 
Thermostats  on  all  your  cars.  They  permit  free,  rapid  circulation  on  all  sides  and 
keep  the  car  temperature  right  up  to  exactly  the  right  point. 

Maintenance  a  minimum 

CONSOLIDATED  CAR  HEATING  COMPANY 


NEW  YORK  CITY 


ALBANY,  NEW  YORK 

CHICAGO 


COATICOOK,    QUEBEC 
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WHISHT ! 


WHISHT ! 


Before  those  big  freight  increases  become  fully  effective — from  the 
steel  mills  to  us  and  from  us  to  you — 

Wire  us  a  generous,  forehanded  long-sighted  order  for  more  of  those 
Boyerized  Pins  and  Bushings  if  you  are  already  a  customer. 

Or  if  you  want  to  be  a  customer  telegraph  for  a  Boyer  Salesman  as 
first  aid. 

That's  the  one  sure  and  economical  way  to  play  safe  on  your  brake 
rigging,  truck  and  door  fixture  maintenance  for  years  ahead. 


Other  Boyerized  Specialties  are: 

Boyerized  Brake  Lever  Pins  and  Bushings 

Boyerized  Brake  Hangers 

Boyerized  Wearing  Plates  between  the  Bol- 
ster and  Bolster  Carrier 

Boyerized    Wearing     Plates    between    the 
Pedestal  Straps  and  the  Journal  Box 

Bemis  Car  Truck  Company 

Electric  Railway  Supplies 
Springfield,  Mass. 
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The  Harp  That  Saves 


NON-ARCING 
OILLESS 


IGID  tests  of  the  V-K  Non-x^rcing  Harp 
have  proved  most  emphatically  that  it  is 

in  a  class  by  itself.     Its  employment  on  any 

trolley  pole  will  add  at  least  25%  to  the  life  of  the 
wheel.  This  remarkable  performance  is  possible 
because  the  gripping  device  locks  and  holds  the 
axle  pin  firmly  in  place,  preventing  wear  on  the 
pin  holes  and  arcing  between  pin  and  harp.  Thus 
the  wheel  is  given  a  properly  rigid  bearing  always, 
and  the  passage  of  current  through  the  wheel  and 
bearing  into  the  harp  metal  is  greatly  facilitated. 
Pins  and  wheels  may.  be  easily  changed  with  the 
V-K  Oilless  Trolley  Wheel,  the  combination  nears 
perfection.  With  necessity  driving  at  mainte- 
nance costs,  V-K  Harps  should  replace  your  ordinary 
ones  promptly.' 

Send  for  "Trolley  Wheels"  full  of  Vital  Facts. 


Trolley  Wheels 

V-K   Oilless 

V-K  Lubricated 

V-K   Non-Arcing  Harps 


Bearings 

Armature    Babbitt 
"Tiger  Bronze"   Axle 
"Tiger    Bronze" 
Armature 


MORE-JONES  BRASS  & 
METAL  COMPANYI 

ST.  LOUIS,  MISSOURI 
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"STANDARD" 


Steel  Tires 

Steel  Tired  Wheels 

Solid  Rolled  Steel  Wheels 

O.  H.  Steel  and  Malleable  Iron  Castings 

Solid  Forged  Geared  Blanks 

Steel  Forgings  Iron  Forgings 

Forged  and  Rolled  Steel 

Pipe  Flanges 

Ring  Dies 

Rings 

Roll  Shells  Steel  Springs 

^  ^  ^  "The  'Standard'  Brand  on  your  material  f  ^  T 

N>^0^*^  IS  an  assurance  of  eventual  economy."  S^.?^^*^ 

BRAND  aRAND 

STANDARD  STEEL  WORKS  CO. 

GENERAL  OFFICES: 

500  NORTH  BROAD  ST.,  PHILADELPHIA,  PA. 

CHICAGO  RICHMOND  MEXICO  CITY 

ST.  LOUIS  SAN  FRANCISCO  LONDON,  ENGLAND 

HAVANA.  CUBA  ,  NEW  YORK  PARIS,  FRANCE 

MONTEREY,  MEX. 

wini»iiiiiinitiiiwiimiiiiiiiiii."'iiimHiiiiitiimiiiiitmiHHiiiiiiiiimiiMiiniiiimHiiiintiiHiimm»iiiimiiiiiiiiitiiiiiHiiiiiimiiHiiiHimiiHMiH^ 
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A  Large  Texas  City 

Electric  Railway 

Line 


Master  Mechanic's  annual  report 
shows  as  follows: 


Why? 


They  begani  using  "Tool  Steel  Gears  & 
Pinions"  in  1911  and  are  now  virtually 
equippedfthroughout. 


The  Tool  Steel 
Gear  &  Pinion  Company 

Cincinnati,  Ohio 
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A  PROVEN   SUCCESS 


Why? — A  prominent  expert  on  mechanical  problems 
gave  the  answer  in  five  words: 

"The  principle  is  certainly  correct." 

The  mechanical  principle  of  any  piece  of  equipment  is 

what  determines  the  quality  of  the  service  it  renders.  If  a 
wrong  principle  be  applied,  failure  \vill  ensue  but  when 
the  principle  is  correct,  the  economy  and  success  resulting 
from  its  operation  is  enormous. 

Nuttall  Helical  Gears  have  the  correct  principle  of 
power  transmission.  Two  hundred  established  companies 
are  using  them  because  the  teeth  mesh  smoothly  and 
quietly,  transmitting  the  load  without  shock  or  vibration, 
in  the  way  that  insures  motors,  leads  and  associated  parts 
against  the  rapid  deterioration  caused  by  vibration. 


W'"" ' 


RDNUHALL  COMPANY 

Pm5BURGH*|PENNSYl\ftNIA. 


"■Vy^ 
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Manafaetured  by 
the  Johns -Pratt 
Co.,   Hartford, 

Conn. 

H.  W.  Johns-Man- 

vUte  Co .  f  So  le 

Selling  Agents, 
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" Noar k"  re- 
neioa  ble  and 
non-renewable 
cartridge  en- 
dosed  fuses, 
in  all  standard 
capacities,  art 
approved  by 
the  Under- 
writers'  Labo- 
ratories, Inc., 
under  t  ft  e 
label  service. 


Every  Step 
of  the  Way 

from  the  quarry  where  the  ore  is 
mined  to  the  finished  product, 
Carnegie  Steel  Company  con- 
trols the  manufacture  of  its 
every  section.  This  control 
makes  possible  strict  adherence 
to  the  best  practice  in  every 
stage  of  manufacture. 

This  should  mean  much  to 
the  purchaser.  Whether  he 
wishes  plates,  shapes,  bars, 
rails,  wheels,  angles,  tees,  zees, 
mine  timbers,  oil  derricks,  cross 
ties,  gear  blanks,  etc.,  he  may 
be  assured  of  their  uniformly 
good  quality. 

It  is  with  a  cordial  spirit  of 
cooperation  that  your  wants  are 
regarded.  This  spirit  has  built 
up  for  the  Carnegie  organiza- 
tion its  reputation  as  a  good 
company  with,  which  to  deal. 

Experienced  engineers  are 
ever  ready  to  discuss  your  steel 
problems  with  you. 


Carnegie. Steel  Company 

General  Offices:  Carnegie  Building,  Pittsburg,  Pa. 

1387 
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Globe 

Tickets  and  Transfers 


We  have  manufactured  tickets  exclu- 
sively for  nearly  forty  years  and  are 
constantly  designing  new  forms  to 
efficiently  care  for  all  present-day 
operating  conditions. 

The  tickets  and  holders  used  by  the 
Connecticut  Company,  in  connection 
with  their  Zone  Fare  System,  are 
"GLOBE"  products. 


Among  our  many  specialties  we  call 
particular  attention  to  the  P.  M. 
Coupon  Transfer  and  Reduced  Rate 
Tickets  of  all  kinds. 


Globe 

Ticket 

Company 

112-114  North  12th  Street 

Philadelphia,  Pa. 


New  York  Office 
160  West  14th  Street 


May  we  send  you  samples  of 
the  forms  best  suited  to  your 
requirements? 


Griffin  Wheel 
Company 

McCormick  Building, 
Chicago,  111. 


GRIFFIN  F.  C.  S  WHEELS 

For  Street  and  Interurban  Railways 


All  of  our  plants  have  adequate  facilities  for  fitting  wheels  to  axles. 


Chicago 


• 

FOUNDRIES: 

Detroit 

Botton 

,   St.  Paul 

Denver 

&aamu  City 

Los  Angele* 

Tacoma 
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^iiiiiiiiiiiimtiiiiimiiiiimniiiiiimiiwiiHiiiHniiiiiuiiiiHiiiHiimiiiHiHiiHiiimiiiiiiiHiiHiiiiiimiiiHiimiiiiH^^ 


Aluminum  Company  of  America 


General  Sale*   Office 
2400  Oliver  BIdg.,  Pittsburgh,  Pa. 


PRODUCERS  of  ALUMINUM 

Manufacturers  of 
ELECTRICAL  CONDUCTORS 

for 

Industrial,  Railway  and  Commercial  Power 
Distribution 

also 

Iiigot,  Sheet,  Tubing,  Rod,  Rivets,  Mould- 
ing, Extruded  Shapes,  Bronze 
Powder  and  Foil 

also 

Litot  Aluminum  Solders  and  Flux 


CANADA 
Northern  Aloniljiain  Co.,  Ltd.,  Toronto 

ENGLAND 
Northern  Alnmlnlnm  Co.,   Ltd.,  London 

LATIN  AHEBICA  | 

Alnmlnnm  Co.  of  Sonth  America,  Plttiborch,  Pa.  | 

tlilliliuiiiiiiiitiiiiiiiiiiiiiiiiliiniiltMiniiHiiiirriiniiiiiiiiiillliiinililiiiiiiiitliitiiitiiiiiiiliilinililiiitiiiniiiiiiiniiMlliliillllliliiiiiiin 

SliiiiiiHiiiitiiiiiiiiMi'i(.iiiiiiriiiiiiititiiin(iiiiiiiriiiiiiiiiiiiriiir[iiiiiiiitiiiiiiiiiiiitiiiiiiiriiiitiiiiiiiiii'tMiiiiiiiiiNt(iii)iiliiiiiiiiitiiiii': 


Copper  Claq^o^teelCohpany 


OFFICE  AND  WOfiKSiSAI 

NEW  YOBK  CnV  OFFICE  30  CHUDCH  ST. 


WESTERH  SAUS  REPRESENTATIVES: 
STEEL  SALES  f  ORPORATION.  CHICAOO.IU; 


One  Glance  Will  Tell 

Where  to  begin,  what  type  of  winding  to  use,  and 
the  best  way  to  do  it. 

Here  is  a  How-to-do-it  book  crammed  full  of  the 
best  practical  methods  in  current  use  by  repairmen 
and  armature  winders.  Editors,  engineers,  heads  of 
repair  departments,  designers  and  builders  of  elec- 
trical equipment  have  all  contributed  to  this  most 
unique  and  useful  book. 

Armature  Winding 

AND 

Motor  Repair 

By  D.  H.  BRAYMER 

No  other  book  just  like  it  was  ever  written  on  the  sub- 
ject which  it  covers.  None  so  practical.  None  so  com- 
prehensive. None  so  thorough  in  its  understanding  of 
your  workaday  difficulties. 

Less  than  four  weeks  after  the  appearance  of  the  first 
printing,  a  second  printing  was  called  for — so  great  is 
the  need  for  a  work  of  this  kind.  Already  a  third 
printing  is  necessary  to  take  care  of     incoming  orders. 


500  paffes.  6*9, 
illustrated 
$3.00  net, 
pnitpaid. 


Get  your 
copy  NOW  I 


Use  it  for 

10  days  free' 

Examine  it. 

SEND  THE  COUPON 


^tee  6xcmlna/icn  Coupcn 


AfcGraw-HiU  Book  Co.,  Inc.. 

239  WeBt  3»th  Street,  New  York,  N.  Y. 

You  may  send  me  on  10  days'  approval  Braymer'e  Armature  Wind- 
ing and  Motor  Repair.  $3.00  net.  postpaid..    I  a^rree  to  pay  for  the 

book  or  return  it  postpaid  within  10  days  of  receipt. 


.IflllltlMIIIUIIHIIIHIiriMMIIIIII 


Regular  subscriber   to   the  Electrical   World?. 
Member  of  A.  I.  E.  B.? 


Signed    

Address    

Name    of    Company 
Official    Position     .  . 


(Books  sent  on  approval  to  retail  customers  in  the  U.  S.  and  Canada 
only.)  E  9-11-20 
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Speed  UpSchedules! 

with  thesame  numbei^Pcars,  eliminate  step  accidents 
entiVely  and  increaseyour  net  income! 

H  o\v  ? 

By  placing  that  order  For  safeties  now  with  the 
Quality  Shops-      Others  havedoneso  andaresaving 
from ^100  to  $200  a  day. 

You  can  do  likewise  by  specifying  light-weight  Oneman 
safeties  made  in  the  Quality  shops. 

Stlouis  Cai'G)mpany 

St.  Louis,  Mo. 
The  Birthplace  or  the  SaPety  Can 

uiiiiiniiniiiminiiiHiiiiiiiiiiiHiiiiiiiiiiiiiiiiiiiiimiiiiiuiniiiiiiiMiiiiiiiiMiiniiniiinMnriiniiiniiuriniiiuuniiiiiMiniiriHriiiniini'      siirMnnimiiiinniriHrnirMiiriiuiiiiiinHuiiiiiHuiiiiMinMiiMiiiiiiiiniiiniiitiHtiiiHiiiiiiiiiiniiitiiininiiiiiiimiiimiiiffltiiiiminif:- 

II    105  editors 

I  I     behind  your  paper 


Le  Carbone 

Carbon  Brushes  are 
uniform.  They  talk 
for  themselves. 

W.  J.  Jeandron 

227   Fulton   Street 
New  York  City 


I  Pittsburgh  Office: 

I     636    Wabash    Building 


Canadian  Distributors; 

Lyman    Tube    &    Supply   Co ,    Ltd. 

Montreal   and    Toronto 


NO  isolated  technical  journal 
can  enjoy  one  great  advan- 
tage which  helps  make>each 
McGraw-Hill    publication    domi- 
nant in  its  field. 

That  is  the  co-operation  of  its 
own  well-rounded  group  of  editors 
with  the  editors  of  ten  other . 
McGraw-Hill  papers — an  invalu- 
able scope-broadening  contact  of 
the  five  great  fields  of  civil,  elec- 
trical, chemical,  mining  and  me- 
chanical engineering. 


THE  11  M?GRi«¥-HILL 
PUDLICATIONS 


Power 
Coal  Axe 

McGr.w-HiU   Co..   Inc..   New   York    ^^Sn  Mi.^"'.1 

Journal  of  Electricity 
Ingenieria  Intenucional  Electrical  Merrbandising 

Cbemlcal  it  Metallurgical  Engineering  Electric  Railway  Journal 

lEngineerlng  &  Mining  Journal  Engineering  News-Record 


iiuniimiiiiiiiiiiiiiiimiiiimuiiiiiiiiiiiiiiiiiiiiiiitimiiiiii      riiiiitiiiiiiiiMiitiiiniiiiiiinMitMiiiuniMiiiiiiHiiiiiuiiMiiiiiiiiiiiiiiiiiiiHiiHiiiiiiitiMiitiiiiiiiiriiMiiitiiiHiiitiiiHiiiiniiiiiiiiiiiiiHiiiir- 
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r«iuiimiiiiiniiiiiiiniiiiiiNniniiiuiiMinMiiiiiiiiiii(iiii)iiiMiiiHiiiitiiiNiiiiiiiiiiiiiiiiMiiiiiiitiiHiiiHiiiiiiiiiiiHiiiuiiHiiiinniiiiuiii*;. 

WEATHERPROOF  WIRE  I 

AND  CABLE  | 

PAPER   INSULATED  I 

UNDERGROUND  CABLE  I 

(Single,  Duplex  and  Three  Phase)  i 

TROLLEY  WIRE  f 

( Round,    Grooved    or   Figure   8 )  § 

BARE  COPPER  WIRES  I 

AND  CABLES  | 

MAGNET  WIRE  f 

(Cotton    or   Asbestos)  § 


tiiiitiiiiiimiiiiiiiiiiiiiiiiiriliiniitiiiiniiiiimiiir 


Bates  Steel  Pole  Treatise 


Americanite  Rubber  Covered  Wire 
Incandescent     Lamp     Cord 


Galvanized  Iron  and  Steel 
Wire  and  Strand 


I  AMERICAN  ELECTRICAL  WORKS  | 

I  Phillipsdale,   R.   I.  | 

I  Boston,    176  Federal;   Chicago,   112  W.  Adams;    Cincinnati,  Traction  Bide.;         = 

S  New  York.  233  B'way;  San  Franciscc.  612  Howard;   Seattle,  100  Ut  Ave.  So.         = 

•liuiiiiHiiHiinHiiiuiiiiniiuiiiiiiiiiriiiriiiiiiiiiHiiiiiiiiHiiiiiiiiiiiiiiiitiMiiiiniMirriiiMiiiiiiiiiiiMnMiniMiiiiiriinMiiiiiirMiiiiiiiM^ 

^iiiiiiiiiimiiimnirmiuiiiMiiimnniiimiiiiniiiiiiiniiniiuiiiniiriniMniiiiimimiimnMumminiimiiniiniiiiMiiMHriiiimmiiK 

I      ELRECO  TUBULAR  POLES     I 


Ttie*VlRe  LOCK 


THC  CHAHrCREO  JOINT 


I  COMBINE  I 

I    Lowest  Cost  Lightest  Weight  | 

I    Least  Maintenance         Greatest  Adaptability  | 

I  Cataloe  complete  with  ensineerins  data  sent  on  request.  2 

i  ELECTRIC  RAILWAY  EQUIPMENT  CO.  I 

I  CINCINNATI,  OHIO  | 

I  New   Tork  City.    30    (3hurch   Street  | 

iiirri:niiiiniiimininniiirmriiiiiniiiiriiiiiiiiniiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiMiiiiiiiiiiiiiiuiiiiii)uiiiiiiiiiiiHMiiiiiiiiiiiiiiiiiiiii;iiiiiiiK 

•liniiuiiiuiiuiiiiiJuuimiuiiiiiuiiiiuiuiiuMiuiiiuiiJuiuiuuiiiiiuuiiijiiiiuiiiuiiiiuiuiJjuiijiujiuiiiiiiiiiijiiiiiiiJiliiiiiiiiiiJirrniit 


ANACONDA 

Copper  Wire 

in  }i(Mshington  St.Chicago^ 


^iiiiiiiiiiiriiiriiriiiiiiiiiiiniirnriiimrinriiiriiniiniiimiimiiriiiniiiiiriiiiriiiiriiiiiiiriiirriirriimiiiiiiiirMiiiiiinirriiirriirriiiiiijirrijnr 
^«illtiiiitriiiiiii)iiniiiriiiiiiiiiiiiriMiiiiiiiiii]iiriiitiiiiriiiiiii iirtiiiiiiit iiiitiiiiiiiitiiitiiiiiiiiriiirtiiiniiiiiiiiiiiiiiiii nu 

I  EUREKA  PRODUCTS         | 

I  Cummutators,  Trolley  Wheels,  Sleet  Trolley  Wheels,  | 

I  Trolley    Ears,    Line    Material,    Controller    Fingers,  i 

I  Brush  Holders,  etc.  | 

I  We  make  quality  goods.  I 

j    THE  EUREKA  COMPANY,  North  East,  Pa.  1 

Siitiliilmiiiiillllrl iiiiuiilll mill mil ii iiiiiiiiiiii ii i i itiiii^ 

^iiiii)nMiiiiiiiiiiiiitiiiiiiiiit„iiuiiriiiiiiiiiiiiiiii iMiiiiiiriiiiiiiiiMiliimiiiiiiiMiMniiiiiiiHiiiTiMiiiiiiiitriiiniiniiiMiiiiiiiiiiiu^ 


Trolley 
Wire 


INSULATED  WIRES  AND  CABLES  "     I 

WELDING  WIRE  WIRE  STRAND    | 

I     JOHN   A.  ROEBLING'S   SONS   CO.,   TRENTON.   NEW   JERSEY     I 

"^•(■■■'XK tiiMiiiiKiiiitiiiiifiiiitiiiitiiiiiiiiiiiiiiiiiiiiiiiiMiiiiiiiiiiiiiiiimii Miiiiiiriii;iiiiiitiiiiiiiMiiniiiimiiiiiiiiiiti iiiitn 


t.'iuniiiiiiiiiHiiiiiiiiiiiiiiiiiiiiiitiiiiiiMiiiiiiiiiiimiiiiMmiiiHiiiiiiiiiiiiiiiiiHiiiiiiiiiiiiiiiiiiiiiiiimiiiiiiiiiniiHiiiiniimiiiiiiiiiiiiinB 


I      Chapman 

I  Automatic  Signals 

j  Charles  N.  Wood  Co.,  Boston 


1921  Edition 

(FREE) 

A  new  catalogrue  and  enrineerinff  band- 
book  of  inestimable  value  to  engineers 
and  pole  users  of  the  world,  containing 
information  necessary  for  the  economical 
conBtruction  of  modem  transmission, 
transmission  lines,  electric  railways,  street 
lig-hting  systems,  and  outdoor  substations. 
The  most  complete  and  accurate  steel 
pole  handbook  ever  issued — an  authority 
upon  modem  steel  pole  line  conBtmction. 

Partial  Limt  of  Contenta 

1.  Compact    accurate    engineering    tables    af — 

a.  Sags    for    all    temperatures    and    ipans    of 

fflres   and  cables. 

b.  Conductor   sizes   redulred   to   transmit   elec- 

tric power. 

c.  Transverse  loads  on  wires  for  various  wind 

Teloritles. 

d.  Clearances     necessary     to     determine     the 

mintmum    length   of  pole. 

e.  Physical  properties  of  wires  and  cables. 

/.  Formulae  and  example  pole  line  problems. 

2.  Discussion  of  the  engineering  principles  gov- 
erning the  design,  selection  and  Installation 
of  all  types  of  poles. 

3.  A  complete  analysis  of  the  elements  gorem- 
ing  the  selection  of  factors  of  safety,  and 
a  discussion  of  world  wide  practise. 

4.  Comparison  of  Bates  one  piece  steel  poles 
with  wood,  fabricated  steel,  and  tubular  iteel 
poles. 

5.  Method  of  manufacture  of  Bates  expanded  one 
piece  steel  poles. 

6.  Superior  features  and  properties  of  expanded 
one  piece  steel  poles. 

7.  Catalogue  of  poles,  cross  arms  and  flttingi. 

This  treatise  will  be  sent  to  anyone 
interested — Write  today  for  your  copy. 


9         epj 

jteel  Iruss^. 


anded 


20S    South    La    Salle    Street 
Chicago,    Illinois 

nrtiiniiii.iiiiiiiiiiijtMuiiuiiiiiifiiiiiiiiiniiiiiiiriiiiiiiiiiiiriiiiiiiiMniiiitiiiiiiiitiiiiiiiiiuiuiiriiiiiiiiiiiiiiiifiiiiiiiiriiniiiiiiirKii,iiiiiii 
HiiiiniiiiniiniiiniiiiMiiMniiiiiijitiiJtiiiiiiinMiiiiiriiiniiiiiiiiiiiiiiiniiiiiiniiiiiiiniiiiiiiiiiniiiiiiiniiiniiiiiiiiiiiniiiiiiiiiiiiiiiiiiiii 

I        Transmission  Line  and  Special  Crossing 
I  Structures^  Catenary  Bridges 

I  WRITE  FOR   OUR   NEW   DESCRIPTIVE   CATALOa 

I  ARCHBOLD-BRADY  CO. 

I        Engineers    &    Contractors  SYRACUSE,.  N.    Y.        | 

wiMiiHuiriiniiiiiiiiinitiuiiiiMiuiiiriiiiiiiitiiiuiuiiniiiiiuiiiiiiiiiiitriiiiiiuiiiiir   iiiiiiiiiiiiiiMirniuiiniiiuiiiiiiiiiiiiiiiuimiiiiiiiR 

giiiiiiiiiiiiiiiiniiiiiiriiiiiiiiiiiiiNiriiiittiiiiiiiriiiiiiiiriiitiiiiiiiiiiiiiiiiriiiiriNtiiiiiiiiiiiiiMiiiiiiiiiiiiiiiiniiMiiiniiMifiiiiiiiiiiiHiiiiiii' 

I     AETNA  INSULATION  LINE  MATERIAL      I 

=  Third  Rail  Insulators.  Trolley  Bases.  Harps  and  Wheels.  Bronze  = 
=  and  Malleable  Iron  Fross,  Crossings.  Section  Insulators,  Section  = 
=         Switches,  = 

Albert  &  J.  M.  Anderson  Mfg.  Co.  ^  | 

I-:"  289-93  A  Street.  Boston.  Mass.  -_2^..»  1 

W/  Established   1877  >^fK\  I 

_    ■'         Branches — New  York.  135  B'way.  Phila-*SB>*»  - 

i        delphia.  439  Real  Estate  Trust  Bids.    Chicagro,  105  So.  Dearborn  St.  = 

=  London.    48    Milton    Street  5 

-jiMiiiiiiiriiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiriiiriiiiiiiiiiiiiiiiMiiiiiiiniiiiiiinMiniiiiiiiniiiiiiriiiiiiiiiriiiiiiiriiiiiiiiiiiiiiiiiiiiniR 
diiiiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiMiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiuiiuiiiiliiiiiiiiiiiiiiiiiii. 


I  I  AUTOMATIC    SIGNALS 

for  Electric  Railways 

Highway  Crossing  Bells 

Headway  Recorders 

NACHOD   SIGNAL  COMPANY,  Inc. 
LOUISVILLE,  KY. 


niiiiiiiiiiiiiiuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiititiimiimiiiiiiiiimiiiiiiiiiMiiiiiiiiiiiiii 


limimiiiiiiimillllimillmimiiiiiiiiilliimimiillliiHilimimiiiiMiiiiii.i.iiiiiiiiiiiiiii! 


^      ^iiiiiutiiiiiiimiiiitiijiiiMiiiiitirriiiiiiiiiiiiiniiiiiiiiiiriiiiiiriiiiiriiiiriiiiiitiiiiiiiiiiiiiiiiiMitiiiJiiriiniiMiiiiiiiiiiitiiiiiiiiiiDiiiiiiiiiiiu 

U.  S.  Electric  Contact  Signals  i 

for  I 

Single-tcack  block-dKnal  protection  = 

Double-track    spacing   and   clearance  signals  1 

Protection  at  intersections  with  wyes  I 

Proceed  signals  in  street  reconstruction  work  i 

United  States  Electric  Signal  Co..  I 

West  Newton,  Mass.  I 

niiMiiiiiuiimiiiniiiiiiiiHiiimiiiiiiimuiiiiniiiuiiuiiiiiraiiiiitniiiiiiiiiiiiuiiiiiiiiumiiiiiuuuiiiiiiiniiiuiiiimiimiiiiiiiiiiiiriiiiB 
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miiiiniiiMiiniiiiiiiiiiiiii(iiitiiiitiiiniiiiiiiiiiiiiHmiiiiiimiiiMjiHiiiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiitiiiHiiiiiiiiiiiiiiiiiiiiMiiiiiiiiiiiiHiiiit\; 


American 
Rail  Bonds 


CROWN 

UNITED  STATES 
TWIN  TERMINAL 
SOLDERED 
TRIPLEX 


Send  for  new 
Rail  Bond  book 


American  Steel  &  Wire 

Company 


CHICAGO 
NEW   YORK 


niimiiiiniiiniii>iiumHiitiliniirinMnriiinMniiiiiiiiiiiiiiiuiiiimii!n!!iitiiiiiiiniiuiiiiiiiiHiiiiHiiiiiimiMrM 
jiriiiiiiiiiiitiiMiiiriiiiMiiriiiiifiiiiiiiiiiiiiiiiiiitKiiiiiiiiiiiMiuiiitiiiiiiiiiiiiiiiiiiMiiiiiiiritiiiiniiiirtiiiiiiii iiiiiiitiiiitiit (;; 

I   Dependable  Track  Work  ( 
I       for  Electric  Railways 

i  I 

I                                                   Frogs,  Switches,  Switch  Stands,  | 

Crossings,  Special  Track  Work,  | 

Machine    and    Drop    Forgings,  i 

Pressed     Steel     and     Hammer  | 

Work.    Foundry  for  Manganese  i 

Steel   Castings   and   special  fa-  | 

cilities   for   heat   treating.     Let  | 

us  bid  on  your  requirements.  I 

ST.  LOUIS  FROG  &  SWITCH  CO. 

ST.  LOUIS,  MO.  I 


For  Electric  and  Steam  Railroads,  in  all  type* 

of  construction 

Converter  and  Electric  Steel  Cattinc* 

Hammer  and  Press  Forgings 

Seamless  Steel  Gas  Cylinders 

WM.WHARTON 

JR.  &  CO.  Incorr 

EASTON,  PA. 

Subsidiary   of   Taylor-Wharton   Iron   It  Steel   Co. 
Hirti   Bridce.   N.  J. 

OTHEB  PLA^rrS: 

Philadelphia  Koll  &  Machine  Co..  Philadelphia. 
Tioca  Steel   tc  Iron  Co..  Philadelphia. 

RIGINATORS     OF" 
ANGANESE  STEEL 
TRACK   WORK 


iiiiiiiniiiiiriiiiiiiiiHiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiitiiiiiiiitiiiiiiiiiiii(iiiiiiiiiiiiiiiiiiii>:iiiMiiiiiuiiiiriiii(iiiiiiiiiiiiriiiiitiiir: 


ttMiiiiiiiiiiiiitiintiKfiiiniiiiiiiTii 


IITIII11tFTttnttI1tII|.,...irilttlllMHIIIIItlllllllllllllinilM<*< 


'  BARBOUR-STOCKWELi? 

20S  Broadway,   Cambridjeport,  Matt. 
Eftabliihed    >858 


^   'ST.  WIS" 
[FMC&SMITCHOO. 


iS 


Manufacturer*  of 

Special  Worft  for  Street  Railway* 

^Frogs,  Cro«singrs,  Switches  aod  Mates 
Turnouts  and   Cross  Connections 
Kervfin  Portable  Crossovers 
cwIUAi  ticulatedCastManjraneseCro 

\,TES  PROMm.y  nftjsfSHFD 


r,iiiiiiiiiimiiiiiiiiiiiiiiiiiiiiiiiiniii;iiuiiiiiiiiiiimiiiimni 


iluiS     -  iiiillllllMllllliitiriillillllMliMiiDiiiiininiiitiiiniii 


MIIMIIIlHIIMIIlMIIMirilllllinMlllllltMllllilMlllllllliinilirMllllllllllUIIUllilfn 


[niimiiitiiiiiiiiiiiimiimiiiiiiiitintiiMtiiiMiiiiiiiHiiniMiiiiiiiiiiiiiinmiiiiiiiitiiiHiiiiiiiimilHiiimiiiiiiiiit 


SPECIALISTS 

in  the 

Design  and  Manufacture 

of 

Standard — Insulated — and 
Compromise  Rail  Joints. 

The  Rail  Joint  Company 

61  Broadway,  New  York  City 


Automatic  Safety  and  Automatic  Betum  Switch  Stands  for 
SidinfB.     Tee  Rail  Special  Work  for  Interurban  Lines  and  PrlTate 
Rights  of  Way.     Manianese  Constrtietion  a  Specialty. 


^■Kk.xyck.'OLr^o 


ii^on.  "%vo»»K-« 


rfB-vr  YOBLK. 

"     LOffini,} 


JO 


^iiUMMli<iliiiiiiiiiiiirr))iiriiiiriiiiri)itrtiiMiiiiiiiiriniiiiriiiiiiiiiii(iiiiiitMiiiiiiHiiiiiiitiHiMiriiiiiiiiiiiiHiiiiiiiiiiiuiiiittiiiiiiiiiiinii-^ 

I 

Peirce  Forged  Steel  Pins  | 

I  with  Drawn  Sheet  Steel  Thimbles  I 

s 

Your  best  insurance  against  insulator  breakage  | 

Hubbard  &  Company  | 


*ittmMinniiifi(iiii<iiiuiiuiiuiiiiiiiiniiiiiiiiiiiniiiiiiMMiiiiitMiiMMiiHiHinuiniiiiimiiiiiimiHniniimiiHmimiiwuHmiimiiM        Mi 


PITTSBURGH,  PA. 
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Kills  FirelOuickly!  I 
CASTLE  I 

LIBERTY  No.  1    | 
Fire  Extinguisher    | 

When  fire  destroys  a  fac-  = 
tory.  ordinary  fire  insurance  1 
pays  for  the  building's  and  1 
machinery,  but  production  S 
stops  your  grood  will  and  5 
continuous  service  to  your  = 
clients  lose  much  of  their  1 
worth  whenever  production  i 
ceases.  S 

Avoid  this  by  equipping 
your  Power  House  with  the 
New  Ex<!tfu8ive  CASTLE 
LIBERTY  No.  1.  a  Three- 
Gallon  Carbon  Tetrachloride 
Type.  Hand  Pump  Fire  Ex- 
tinguisher which  has  suffi- 
cient capacity  to  extinguish 
almost  any  fire  apt  to  happen 
around   the   Power  House, 

Comparative  and  competitive 
icsts  have  proved  that  CASTILE 
LIBERTY  No.  I  can  extinguish 
fire  that  could  not  be  controUeu 
by  twenty-eight  one-quart  Are  ex- 
tinguishers. 

The  extinguishing  agent  is 
t'astie  Liquid  approved  for  Oov- 
ernment  use  and  used  by  leading 
Corporations.  Railroads  and  Gov- 
ernmenta!    Departments. 

Write  for  complete  description 
Write  for  "Safety  A  Ivoaya,"  telling 
the  real  ntory  o?  fife  extinguish- 
ing   liquids. 

James  M.  Castle,  Inc. 

812  Lincoln  Bldg. 

Philadelphia,   Pa. 

Manufacturers    and    distributors 
of  Fire-Extln^lshlne  ApporaiuN 

Salesmen    desired    in    imoccu- 
pied  territory. 

'riiiiiiniiiiiiiiiiiiiiiniiniiniiniiitiiiiMiitiiHiiiiiiniiiiiiiiniiiiiiMiii>iiitiiiiiini"iiiiiiiitiiiniiiiiiniiininiiniiitiiitiiitiiitiiiniiiiiiiin 


s 


■'When  you  buy  livirERIAL" 
Riveted  Corrugated  Culverts 
you  take  no  chances  because 
"IMPERIALS"aremadeof  Toncan 
Metal,  —  and  Toncan  Metal  is 
known  everywhere  for  its  wonder- 
ful rust-resisting  quahties.  Years 
of  actual  service  under  all  condi- 
tions have  proven  it  to  be  a  super 
metal  for  culvert  use. 

So,  when  you  buy  "IMPERIALS'* 
you  know  you  are  getting  corrugated 
culverts  of  the  highest  quality, — the 
kind  that  wilUastforyears  and  years. 

Write  for  delivered  prices 


«  THE;GNTONQjLVEKr6SlLOCo^  f 

Ji^wl^^  Manufacturers 

Wj!|  (^nton.Ohio.U.SjA.    i 


^niiiimniiiMimiiiiiniimimmnmiimimiiiMiiMininiiMiimuiiiiriiiimuiiimiiMiiMiiMiimiimriniNiiMiiiuiiiiiiiMiMiiiMimiiirn 
i.miiiiimiiuMinuiiiiiiiiiiiniiiiiiiiiiiiiiiiiiuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiuiiuiiiiiiiiiiiitiiiHiniiiiiiiiiiiiiiiiiiitiiiiiiuj 


HIGHEST    QUALITY 

TRACK  SPECIAL  WORK 


'1    fllinMiiiHiiiHiiMiiiiiiriiiitiiiMMMniiiitiiiiiiiiiiiiiiniiiiinitiHirMiiiiiiriiiiiiiiiiiriiiiMiitiiiiiiiiiiriiiiMiiriiiiiiirtiiiiiirMiiiiiiitiiiiiiii; 

Thermit  Insert  I 


WE  MAKE  THIS  GRADE  ONLY 

CLEVELAND  FROG  &  CROSSING  CO. 
CLEVELAND,  OHIO 

imiiimmHiiinMiiMiiiMiiiHiiHMiiniiiniinniuiiiniiiirMiniiinMniiiiiiiniiiniiniiiiMiiiiiiiiimiiiiiiiHimiiiHiiHwmHiMimiiiiM 
JiniiiniMniiiiiiiiiiiiiiiiiiiiiiiiiMiHiiniiiniiniiiiniHiiiiiiriiiiiiiiriiiriiiuiiiiiiiiiiiiiiiiiiiiiiiiiiMiiiiiiiMniiiiiiiiriiniiiiiiiiiiiniiMiii, 

HIGH-GRADE  TRACK  I 
WORK 

SWITCHES— MATES— FROGS— CROSSINGS 

COMPLETE  LAYOUTS 

IMPROVED  ANTI-KICK  BIG-HEEL  SWITCHES 

HARD  CENTER  AND  MANGANESE 

CONSTRUCTION 

New  York  Switch  &  Crossing  Go.    | 

Hoboken,  N.  J. 


I  Tha 

I  Joint 

I  Which 

i  Make* 


RAIL  WELDING 

The  only  method  which  pre- 
vents rail  in  paved  track  from 
cupping  after  years  of  service. 

Send  for  Pamphlet   1232 


I  METAL  & 

I  CORPOR 

I    ctto"'"  120  Broadway 


THERMIT 
ATION 

New  York 


Toronta    | 
San  Francisco    i 
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SiiiiiiiiiiiniiiiiiiuiimiiiiiiiiiiiuiiiiiiiniiimimimiiiiiiiiiiiiniiiiiiiiiiiiiiimuiiiiiiiimiiiiHiiiiiiiiiiiiiiMiiimiiHitHiiiiHHiimi^ 


a ii..iMiiiiiinMiuiiiiinriiiiuiiiiiuiiiitiiuiiutiimimmimtuiiiiiiMiiiiHiimiHitHiuiiiiHmiiiiiimiiitimitiiHuiiiiiiuimuiiiiii'£ 


^^^ 


Is  it  necessary  to  wind  a 
few  hundred  coils  for  your 
apparatus?  Figure  the  cost  of 
special  jigs  and  tools,  training 
labor,  rejections,  and  spoiled  ma- 
terial, and  then  let  us  furnish  an 
estimate  on  the  finished  coils, 
wound  with  Belden  Standard 
Magnet  Wire. 


BELDEN  JNIANUFACTURING  COMPANY 

Twenty-third  Street  &  Western  Avenue 
CHICAGO 

Eastern  Warehouse:     Metuchen,  N.  J. 


PLUNGES  TO  PLATFORM  AS 
TUBE  TRAIN  IS  HELD  UP 

A  fuBe  bUw  out  on  a  Hudson  And 
tilBnhattan  train,  wtst  bound.  ft«  It 
entered  the  Exfihance  jtl&c*  atatlon  In 
J«rs«r  City  durlng^  the  ruih  Aour 
yf>iterdfty.  W&lt«r  Thompson,  thirty 
ytWLTB  7ld,  of  DaUwanna,  a  passenrer. 
was  BO  scartd  by  the  report  and 
tmoke  that  he  pluirsed  head  drat 
through  a  window  upon  the  platform. 
He  was  cut  on  the  face  and  arm  and 
vrae  taKen  to  the  Jersey  City  Hospital 
til  an  ambulance. 

The  road  was  bloclted  twenty 
tnjnutee  while  the  bUrned-out  fuse 
wftB  replaced.  The  Gxchange  place 
and  Grove  street  stations  were 
jammed  for  three-auartera  of  an  hour 


This  could 
not  have 
happened 
with 

4-in-l 

Multiple 

Fuses 


When  an  Atlas  blows  on  short  circuit,  even  on  600  volts,  there  is  no 
noise,  no  flame,  and  no  smoke.  Why? — because  of  the  patented  silencer 
feature  which  smothers  the  arc,  cools  the  temperature  of  the  gases 
and  reduces  their  pressure.  Result;  a  silent  blow. 

Atlas  Fuses  are  fool-proof  and  can  be  renewed  only  with  self-contained 
elements;  it  is  impossible  to  insert  any  metallic  substance  which  will 
render  inefficient  the  fuse  as  it  is  received  from  the  factory. 
Guaranteed  to  operate  strictly  in  accordance  with  specifications  for 
enclosed  fuses  as  promulgated  by  Underwriters'  and  Factory  Mutual 
Laboratories. 

The  approval  labels 


>^1VI 


>nd 


UND.  LAB.  INSPECTED 


insure  perfect   performance 


Send  for  tamplet,  prices,  and  comparative  Mtatement 
showing    costs    based    on    authentic    laboratory    tests. 

Multiple  Electric  Products  Co.,  Inc. 

450  Fourth  Ave.,  New  York,  N.  Y. 


riiiiiiiiiiiiiiiiiiiiiiiiiiiiiitii tiiiitiiiiiiiiiiiiitiiiiiiiiiiiiitiiiiiiiiiiritiiiiiiiiiiiiiiiiiiiiiiiiii(iiitiiiiiiitiiiiiiiiitiiniiiiiiiii;inriiniiuii: 

aiiiMiiiiiiiiiiliiiiiiiiiiiiiiiiiiriitiiiiiintiiiiiiiiiiiiilriiiiiiiiiiiiiiiiiiiiiriiiiriiiiiiniiiiMirrM:triiiriii[iiirii(iriiiiiiiiiiiiMir iiiiiiiriiiiii^ 


NILES-BEMENT-POND  CO. 

Ill   BROADWAY,  NEW  YORK 

MACHINE    TOOLS 

FOR  ELECTRIC 
RAILWAYS 

Axle  Lathes 

Wheel  Presses 

Car  Wheel  Lathes 

Boring  Mills 

Lathes 

Hammers 

Cranes 

General  Machine  Tools 


f.itiiimllllllltliiliiiuiiiniiliiuiiiliiiiniiiiiiHiiitriiniiniiiuiiiiMiiiinMiiiilitiiiiiiiriiiriiiirllniiHiliiiiiiiiiuiiiiiiiiniiniitliiirliiiiiinr 
^uiiiiiiiiniiiriinMiiiiniiiiriiniiiiiiiiiiiiiiitiMiiMnriiiiiiiriiiiiiiiiiiiiiiiiiiiiiiiiiiiriiiniiiliitiiiniiiiiiiniiiiiiiiiiiHiiniiiiiMiiiiinriiiM . 

•impie?^'' Jacks  ' 

M.  for 

Railroads  -  Contractors  -  Industries 
Autoraobtles-Pole  PiiUinjf  ",,&  Ordnance 


fcrempletoi\,Kenly  &  Co.,  Ltd  i 


ii!,lll:;tt 


JLoxkIotl 


l*eiK*ia 


^iiuuuiiiuitiiiMiiiMiiiiiiitiirtiiiiiiiiiijiiiiriiiiiiiiiMUiiiiiiiriiiiHiiiiiiitiiiiiiiiitiiiiuiiiiiiiiiiiiiiiiiiiiiiiiiiiJjiuiiiniiiiiiitniiiJiiniiiir; 
aiiiMiiiiiiiiMiiinitiiiriiiiiniiniiniiiiiirniriiiiMiiiiiiiiiuniiiiiiiiiiiiniiiiiiniiMiiiMiiuiiiniiiiiiiiiiiniiiitiiiiiiiiiiiuiiiiiiiuiiiHuiui 

=  X 

E 


'jiiniiiiriiiMhitiiiuii)iiiiiiiMniiniiiniiMMinuiiiiiiiiitiiiiiiiiiiiiMiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiiiiuiiiiiiii<i(iuir 
iniiiiUMniiiiMiiiiiiiiiiiMiiiiMirMniiMitiiiiiuniitiMiiMiiiiiiuiiiiiMiiiiunuiiiuiiiiiiiiiiiiitiiiiiiiiiiniiuiiiiiiiniiiiiiiiiiiuiiuiiuiii^ 


^££N  (hAIN  (rates 

Green  Se«Jrl«x   Arch 

Green    Pressure   Water   b^ick* 

Creen   Mcam   Jtt   Ash  Convey.,., 

Grren   Materials  Transtcr   :ind   :Jlordyi:   Ho(>p«r 

Green  Engineering  Co  .  East  Chicago,  Ind. 


■niiiiiiii>iiiitiiiiniiiitiiiiiiiiiii>"iiiiiiiiiiiiiiiitiiiiiiiiiiiiiiiiiiiii< •■■iiiiiiiiiiiiiiiitiiiiiiiiiiiitmniiiiiiiiiiiiiiiimiiiiiiiiiiiiiuiiiiiir 

^UttMiiiiiiiiuiniiniiituiniiiiMiiniiiiiiinniminiimiiiuiiiiiiiuiiinnnMiuiiilMiniiitiiniiiniiniiiiiinniiiiiittnniiiiiiiiiiinninrtm 

X  i 

I  A  Single  Segment  or  a  Complete  Commutator  | 

i         is   turned  out   with   equal   care   In    our   sliopa.      The   orders   we  i 

S         nil  difler  only  in  marnitude;  small  orders  command  our  utmost  = 

I         care    and    sldll    Just    as    do    larre    orders.      CA3CESB0N    quality  | 

£         applies  to  erery  coll  or  secnoxent  that  we  can  make,  as  well  as  to  5 

5        erery  commutator  we  build.     That's  why  60  many  electric  rail-  % 

I         way  men  rely  absolutely  on  our  name.  E 

E                                                         _  § 

I         Cameron  Electrical  Mfg.  Co.,  Ansonia,  Connecticut  | 

lhiiiiiwiiiiiiimimiiiHiuriiiiiiiiiiiiiiMiimiiiimmuiiiiiiimiiim«iiiiiiiHiMiiiiiiiiiiiiiiiMimiimiiiiimMiiiiiu^ 


FORD  TRIBLOC 

I  A  Chain  Hoist  that  excels  in  every  feature.  It  has  | 
I  Planetary  Gears,  Steel  Parts,  yyi  to  1  factor  of  Safety.  | 
I        It's    the   only   Block   that   carries   a   five-year    guarantee.       | 

I  FORD  CHAIN  BLOCK  CO.  | 

1  Second   and    Diamond    Sts.,    Philadelphia  | 

riirMltlliniiiiiiiiiiiiiiliilMitlMiiiiiiiiilitii'iiiiitiitiiiiriiiiitilitiiiililitiiiiintiiiiriiiitiitiiiiitiiniiininiiiniiiiiiiniHttiinintiiiilllllliin 

gmiiminiinimiiuimmiiiiMiniiiMiiiMiniMimtniuiiiiriimiiiiimiimiiiiiiiuiiiiiimiiinmniiiiiiiiunmiimiiniiininiiiiii 


MFG 


"Everything  In  Insulation" 


Mica  Waxes 

Vulcanized  Fibre  Asphalts 

Varnished  Cloth  Compounds 

Insulating  Tapes  Insulating  Vamlab 

The  above  are  only  s  few  of'our  products 
Write  us  for  snytbiBg  in  this  Une  jou  may  reqmiJib 

MITCHELL-RAND  M'F'G  CO, 
103  John  St..  New  York  Gitv 

lAmiiniiiiiiiniMiitiimiiirMnHniiiiiMnMuiiinuiUMinMHiiinMiHMiniiiMnuiiiMiHiiniiiiiiiiiiiiinHniiiiiiiininiiiiiiannfHUi 

innirriiniiiiiiiniinriininimiuiiimiiniinriiniiiimiimiiniiniimriiji 


iiiiiiuiiinmiiminiiitiitiiiiniiiuiitnitriiiiiiiiiiiiiimillllli 


WE-FU-GD  AND  SCAIFE 


WM.B.5CArFE  &  SDNS  CD.PITTSBURGH.PA. 


^imitiiiiiiiiTmMiiiinimiiiuitiuiiMiiiuiniiniiiiTMUiiiiuiuitiiniiiiuuittMiii'iiiniiuiiiiitHniuiiuiuiniiiuiiiutiiitiiiiiiitiitftmK^ 
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AUTOMATIC  RECLOSING 

CIRCUIT  BREAKER 
"The  Circuit  Breaker  With  Brains" 


it 


KNOWS 

Not  Only  When  to  Open 

But  Also 

WHEN  TO  RECLOSE 


And   Does    It 

AUTOMATICALLY 


For  the  Sake  of  Decreased 
Operating  Costs  and  Com- 
plete   Protection    to    Your 
r        Equipment   and   Service 


Vf 


CIRCUIT  BREAKERS 


'Let's  Get  Acquainted 

THE  AUTOMATIC  RECLOSING 

CIRCUIT  BREAKER  CO. 

COLUMBUS,  OHIO 

Sole      Manufacturers      of 
Full   A  utomatic    Breakers, 


=  THE  CUTTER  CO.,  PHILADELPHIA  |      | 

iiiiiiiiiiiiiniiiiiiiiiMiiuiiiiirMiiiniriiiiiniiitiiiiniiiniMiiuuiininitMniTiiiniiiiiiiuiiniiiiiittiiriiniiiMiiiiiirhiiiiniiniiitiiiNiiHim     iiiniiiiiitiimiiiiiiHiimiiiimiiiHiiMiiitiiiiiiiiiiiiiiiiiuHmiiiHiiMimiimiiiiiiiiiiHiiiiiiiiiiifliiiiiiiiimiiHiiiiimiim 


^•iiimiiiiimimtiimiminitiiiiiiiiHiiHiiiiiiiminwHnimiimnnrHmHnuittmiiHiiiiiMiimimiHiimi^ 


iiiinmiiiiiimmiHmtmniiiitHHiHmiHitHiniiiiiiiiHiiiiiiiiiiiiimiiiiiiiiiiinii 


The  Babcock  &  Wilcox  Company 

85  Liberty  Street,  New  York 

WATER  TUBE  STEAM  BOILERS 


Steam  Superheaters 


Mechanical  Stokers 


Works:  BARBERTON,  OHIO— BAYONNE,  N.  J, 


ATLA4NTA.    Candler   Buildins 
BOSTON,  49  Federal  St. 
CHICAGO,  Marquette  Building 
CINCINNATI,  Traction  Bulldins 
CLEVELAND,   Guardian   Buildinj 
DENVER.  435  Serenteenth  St. 


BRANCH   OFFICES: 

HAVANA,  CUBA,  Calle  de  AgTlllar  104 
HOUSTON,  TEXAS,  Southern  Pacific  BId». 
LOS  ANGELES,  I.  N.   Van  Nuya  Bide. 
NEW  ORLEANS,  633  Baronne  St. 
PHILADELPHIA,    North    American    Bide. 
PITTSBURGH,  Farmers'  Deposit  Bank  Bide 


SALT  LAiKE  CITT.   706-S  Kaanu  Bide. 
SAN  FRANCISCO,  Sheldon  Bldtr. 
SAN  JUAN.  Porto  Rico,   Royal  Bank  Bldr. 
SEATTLE,  L.  C.  Smith  Bldg.,  Rooms  1914-1917 
TUCSON,  ARIZONA.  Santa  Rita  Hotel  Bide. 


allliiniiunMiiiiniMiiiMHiiiiiiiiiiiniiiiiiiriniinirrniirniMnirininiMlllllinMiinillliiiilliMiiiiniMiiiiiiMiiriniriiiMaililuillllliiinMiiiMiiMiiniuiliilinilliMlllMlMluiliiiiniiilMinilnMiill^ 
^llMHliiiiMiininiiiuMllMiiiniiiliiiiniiiMiiuillniiiiiHiniiiHiniiiniiniiiiiiinMniiiiniiiiiiiiiiniiiiiiniMuiiiiriiniiiiiiiiilulilnliniiinilltiiHiiiHiinMitiiiHiinliniiiuiinilllliniiiiiliniiiniliiiilMiilllllllliil 

I  FOSTER  SUPERHEATERS 

=  A  necessity  for   turbine  protection,  engine  cylinder  economy  and  utilizstion  of  superheat  for  all  its  benefits 

I    P.wer  Specialty  Company  lVl'^„        t^^:i^'^co     To^n'SSr^e.     "1  Broadway,  New  York 

iiiiiiMiiiiiiinMniiiniiiiniiniriiniiiiiriiniiiiiniiiiinriiiMiijriinriiiiiMiiiiitiiniiiniiniiiiiiMiMniiniiiiiiiHiiiniiininiiiiriiniiiiiiiiiMHMiniiiiii 


HmiiimMMiiiiriiiiiiiiimimiiMMiiMiinitMiuiiiiiiiiiiiiinMiiiiuiiiiinimMiiiimMMniiiiMMiiMmMMMmMiinmiiMimimiiiiiiiiiiiii'. 


The  SCOOP  CONVEYOR 


uiiHiiiniiiHiiiiiiiiiiiiiniiMiiiiiiiiiHiiiiiiiiiiiniiiiiMiiiiniiiiiMiiiiiiMniMiiiiiiMiiiiiiiiiniiniMiMiuiiiuiiiiiiitniiiiiiiiiiiiiiiiiiiiiiiii^- 

I  SPECIFY  I 


For    Storing    and    Rodalmlng,  § 

"Lottding    and    Unloading    Cars*  i 

Trucks  and  V/mgonB.     Deaa  tk*  i 

work  of  from  6  to  12  men  and  = 

keep!  equipment  moving.  = 

Write  for  Literature  i 

Portable    Machinery    Co.,  | 

Passaic  N.  J.  | 

'aiinimiiNiiiiiiiiiMiiiiiiiiiMiiiiiiiiiMiimiiiiiiiiriMriiiiiiiiimiiitniinminiiiimitmiiMimiimiMiiimuiiiiiiiuiiimmiin 


uiiiiiiiiimiiiiim 


I  For  Driving  Your  Auxiliaries  | 

I  TERRY  STEAM  TURBINE  CO.  | 

=  Hartford,  Conn  § 

=  S 

niimiiiiiHtmiiiiiuimiimiiniiniimiiMiimiiiiiiiiiiiniiiiiimiimimiimiiiiimiiHiimiiniimiiiimiiiiiiiiiiiimimiiiiiiiii^ 
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INTERNATIONAL 
FARE   REGISTER 


Type    R-10 
Single  Register 


International  Fare  Registers.  Single  regis- 
ters, round  and  square;  double  registers, 
duplex  counters,  car  fittings,  foot-operating 
devices  for  single  and  double  registers. 
Exclusive  selling  agents  for  Heeren  enamel 
cap  and  coat  badges. 

The  International  Register  Co. 

IS  South  Throop   Street,   Chicago 


It  will  pay  you  to  in- 
vestigate the  possibilities 
of  the  saving  Williams 
"  Vulcan  "  System  of 
Forged-Cutter  T  o  o  1  - 
Holders  can  effect  in 
your  shop. 

/^sk  for  literature. 

J.    H.    WILLIAMS   &   CO. 
"The  Drop-Forging  People" 

143   Richards   St..   Brooklyn.   N.   Y. 

143  Vulcan  St..   BuBalo.   N.  Y. 
1143   W.    IJOth    St.,    Chicago.    III. 


aiiuiiiiimiiuuiniiimiimiiniiiiiiiiiiiiuiiiiuiiitiiiiiiiiiiiiiiiiiiiiiuiriiiiiuriiiiiiuiiimiiniiiiiiiiiiiiiiiiuiiitiiiuiinaiiuirariniw     ^^iiiiiiHiiHHiiiiiiiimiiniiiiiiiiiiiiiiiiiimimiiminiiminiiiiiiiiiiiiiiiiiiiiiiiiiiiimiiiiiHiiiiiiiniiiiiiiuiuiiiiiiiiiiiiiriiiiiiiiiiiiuiiniii 

iimiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiuitiiimiiiiiiHiiiiiimiif.     uiiiHimiiiitimiiuiiiiiiiiiiiiiiimiiiiiiiiiiiiiinimiiiiiimimm'iiiiiiiiiiiiiiiiiiiiimtiiiiiiiimiiiiiiiHiriiiiiiiiiiiiMiiiiimiiiiiimiHMiiig 


wiiiiiiiiiiiiiiiiiiiiiiHimiiiiiiiMiiiiiiiimiiitiimiiuiiiiiiiiHiMi 


I         WE  CAN  CUT  YOUR  COST  OF         I 
1  HEATING  CURRENT 

I    Write  for  THERMOSTATIC  CONTROL  INFORMATION    I 
I  ELECTRIC     HEATERS     Cut   | 

I    wi^tmmm^m^mmmi^^^^^'^        Installation  and  Maintenance    | 

Charge.  I 

VENTILATORS    Also    Venti-  | 

late  in  Stormy  Weather.  i 

THERMOSTATS     Save     Cur-  | 

rent.  -    f     i 

ORIGINATED  the  use  of  I  I 
NON-CORROSIVE  Wire  for  |  | 
Electric  Car  Heaters.  i     = 

I    — — — i^— — ^— ^    ORIGINATED  The  Ventilated   |     I 
I  Coil  Support.  I     I 

I    LET  US  KIGURE  ON  YOUR  NEXT  REQUIREMENTS    |    I 
I   Gold  Car  Heating  &  Lighting  Co.,  17  Battery  PI., New  York   | 

r  .tiiiitiiiiiiiiiiniiiiiiiiiiiiiiiiMnriiitiiiiiMiiiiiitMiiMiiiiiiirtiiiiiiiiiiiiiiiriiiliiiiiiiiriiiiiiiiiiiiiiiliiiiiiiiiiiinliitMitliiiilimiiiiiiiiiuS 

aiiiriuiiillliiiilt)iliili!iillllllnllllrriiiitiil(iiililliilii[lliliiillllirilllllliriiiriiilliilitlliilllifiltMlll)llllillliillilitiiiitiiiiiiiiiiiiiiilllirlli' 

1  BAKELITE-DILECTO  I 

=  The    fields    of   usefulness    for    Bakelite-Dilecto    are   many    and    varied  i 

B  because  of  its  superior  merit  over  materials  heretofore  available  in  i 

=  sheets,  tubes  or  rods.  = 

^  The  exceptional  qualities  of   Bakelite-Dilecto   are  satisfying  electric  = 

§  railways  all  over  the  country.     Investigate.  1 

I  The    Continental    Fibre    Co.,    Newark,    Delaware  s 

i  itnitit'h  OIHcrs:  § 

=  CHICACO.  332  S.  Mii-hUan  Ave.                                   .NEW  VOBK.  233  Bro«dw«y  i 

1  PUuburgh  Offlce,   301    Fifth   .\ve.        San  PrancUro  OIBce,  Hi   Market  SL  : 

=  Ix>s  Angeles  OIBce,   411   S.   Main  St.  S 

S  ranailian   Offlre.    Tor.    KiiiK  and   Vonge  Sts..    Tornnto,   Ont.,   Can.  = 
^....iiiininiiiiiitiHiitiiiiiiriiiiiiMirtiiiiiiiiiiiiiiiiiriiiiiiiiMiiiiiiiiiiitiiiiiiiiiitiiriiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiniiiiiniiitiiiniiiiMitil 

aiitlilillMliiMiiiiiiiiiniiiniiiiuiiiliiiiiiniiiiiriiitiiiniiiiiiiiiiiiriiiii>iiiiiiiiiliiriliiiiitiiii>iiiriiiirMiiiiiiiiniiniiMiiiiiiniiiitiiiiniiiii.: 

I      BUCKEYE  JACKS 

I  high-grade    R.    R.   Track   and   Car   Jacks.  I 

s  § 

I  The  Buckeye  Jack  Mfg.  Go.  | 

i  Alliance,  Ohio  | 

a  = 

^niiuiiiiiiiiiHiMiiiuiimiimrmiuiiiiiiHimiiittiiiiiiiMiiiuiiHiiimiHiiiMimiiiiiiimiiiMiiHiiiiimiiiHiiiiiiiiiMimimii^^^^ 


Heating  and  Ventilating     | 

I  Let  us  demonstrate  to  you  how  we  can  heat  and  I 

1  ventilate  your  cars  at   the   lowest    possible    cost  | 

I  The  Cooper  Heater  Company  I 

I  Carlisle,  Pa.  I 

5iiiniiniiiiiiiniiiiriiuiiiiiriiliiliiiuiiiiiiitiiiiiiniiiiiMiiiiiiiiirMiiiniiiiiiiiitiiiiliitrimiiiiiinHiuiiiiii)iiiiiiiiir!)iiriiitiiii  hiiiiiiiiir 
uiHliltiiiniiiiiiiiiiniiiiiiMiiiiiiiriiimiiiiimiuiiiitmiiiitiiiiiiiiiiiniiitiimiliiiiliiiltllinniiiiiiiiiniiiiiiitiiiiiiitiiiiiriiitiiiiiiiiiiiiti^ 


75%  of  the  electric  railways 


B-V  Punches  g 


Send  for  Catalog. 
BONNEY-VEHSLAGE  TOOL  CO.,  Newark.  N.  J 


.iiiiiiniiiiiiiiiiiiiiiiiiniiiiiiiiiiiMiiniiiiiiiiiiiiiiiiuniiiiiiiiMiiiiiiiiiiiiiiiiiiiNirriiiMiiiiiiiiiitMiiiMiiMiiiiiiiiiiiiiiiiMiiitiiiiiiiiMiirMf: 

:<lllMIIMIIMIIIII1HIIIIIHrilMMUIIMMI(MimHtrMtf1inilliMinMUtl|tM1tMIII)(n)ltllMniMltMnMirftlirtMi(iiiti(illillliriiiiMiiiiMiniti||ll*.: 


leZ    RA.ILROAOS 

USE    DIXIE    CUP 

Penny "Vexidin^  Machines 


Tiiiiiiiiiiiitiiiiuiiirniiiiiii(iiMiiiiiiiiniiiiiriiiiiiiiiiniriiiiiiiiuiiiniiiiiiiiiiifiiniiiiMiiiiiiMiiriiiiiiiiiHiinniitiiitiiiiiiiiiMiiii)iMinil7 
siiMiiiiMiiiiiMiiiiiiiiiittmNiiniiMiiiMtrMiiiiiiiiininifiiiiiiiiiiiiiMiiiiiiiniiiiiiiiiriiiiiitiiiiiiiiiiiiMmiiiitiiriiirrMiiiiiiriiiuMiiiiiti'^ 

I  "It   Behooves  You   to   Hooverize  | 
Your  Motormen"  | 

I  We  can  help  you  § 

I  Write  to  § 

I  The  Arthur  Power-Saving  Recorder  Co.  | 

I  2nd  National  Bank  Bldg.,  New  Haven,  Conn.  | 

'imiiliMinlllllilHillllllttiilllliiillllllinillllliliiiiniiiiiniiiiitliluiiiniiirfiiniiitiiiniiniiiniiiiiiitiiiiiiiiMiiili iiniiiiiiiililiiiitE 
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iiiiiiiiiiiit iiiitiiiiiiiiriiiiitiiiiiiiiiiiiiitiiiiiiiiiiiiiiiiiiiiiimiiiiiiiiiiiHiimiiiitiiiiiiiiimiiiiiiiiiiiiiiiiiiiiiiiiMiiiliiitiiiriiiiiiiii^ 

The  ''IH^cap^lSxlbe"    Battery  | 

for  I 

STORAGE  BATTERY     I 
STREET  CARS 

THKELECTRICSTORAGEBmnRYCQ         I 

PHILADELPHIA  I 


JiiiiiiiiiiiiiitiiiiiiiiniiuiiiiiiiiiiMUiiiitiiitiiiiniiiiiiitiiitiiitiiii)iiihiiiiiiiiiiiiiiiiiiiiiiiiitiint!iiiiitiiiiMiiiiii(tiiiiiiiiiiiiiiiiiiniiiiiiB 

aitriiniMiiiiiiiiiiiTniniiMiiiniiHniiiiiiiiiiHiiiiiiiiiiiiiiiiitiiiiiiiiiirMiii'iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiMii^ 

I  USG  I 

i        CARBON— GRAPHITE— METAL        I 
1  BRUSHES  I 

I  For  Car  and  Power  House  Units  I 

I  MEXICAN    GRAPHITE   CURVE   GREASE  | 

i  For  Gears  of  Electric  Cars  = 

I  MEXICAN  GRAPHITE  JOURNAL  AND  GEAR  GREASE  i 

I  MEXICAN  GRAPHITED  WOOD  GR£ASE  | 

i  Literature    and    detailed    information    sent    upon    request  = 

The  United  States  Graphite  Co. 

A       SAGINAW,  MICH.,  U.  S.  A.    _^       ' 

Branrh  Offices: 

New     York,     Chicag-o,      Philadelphia,      Si. 

Louis,     Pittsburgh,     Denver,     Blnninffham. 

San  Francisco 

I  Largest   Miners   of   Graphite   on   This   Continent  I 

^iiiiiimiimiitiiiiitiiimiiMiiiiiiiiMiiiiiiiNiiiitiimiiMiiriiiiMiiiiiiMiiKiiiMiiiMiiriiiitiiiiiiiriiiitiiiHiiiiiimiMriitiiii tiiiiiiitiiiii 

^miiiiniiiniiiiiiiiiiiiinMinMiiniinMniiininiiiiiniiiiiiiiniiniiiuiiiiiiiiuiiniiiiiiitiiiiininiiiiiiiiiiiiiiiiiiiiiUMiniiiiiiiiiiiiiiiiiiiw 

I        AGENTS  and  SALESMEN        | 

I      Live  salesmen  in  all  electrical  commodities  can  be      I 
I      located  through  the  | 


^SEARCHLIGHT  C;eCTION" 

If   you   desire   an   agency   or   sales  connection,   use 
these  columns. 


ziiiriiiiiiHiiiiiimiiiiiiiniiiiiiiiiiiiiiiiiitiiiiiiiiii 


lllllllHlllllllllllllllllllllltllllllllllllllllUIIIIIIIIIIIIIMIIIIIIIHIIIIIIllllllWr- 


Diffmhal 

UTILITY  CARS 


Electric  Railways  ! 


GET  FREIGHT 
BUSINESS! 

For  economy,  use  Differen- 
tial Cars. 

"If  it  is  only  a  dump  car  it  is  not  a  Differential 


Differential  Car 
Company,  Inc. 

141  Broadway 
New  Yoric 


'illiriiiiililMiriiiiriiiniiriiiMiir)iiiiiiriiiiiiiiiiiniit!iriiiiiniiiitiiiiiiiiiiitiiiiiiiititriiiiiiitiin:!vv:>ii!tiH>iiiiiiiiiii.ii)iiiiHilllllllllllR 
jiiiiiiiiiiini(tiiriiiiiiiniitiitiiiiitiiiiiiipiiiiiiiiiiiiii(iiiiiiitiiiiiiiiiitiiiiiiirii.i(iiiitiiini'i:iiiitiiiiiiiiiiitiiiiiiiiiiiiiiitiiriiitiliiillilllllt 

I    The  Kalamazoo  Trolley  Wheels    | 


8  cents  a  word. 


Minimum  $2.00  an  insertion.       ^ 
I  0129        I 

niiiiiiiiiniuiiiijiiiiiiiiiuiiiiiimiiiiiiiiiij iiiiiiiniiiiiijiiiiiiiiiiiiiiriiiiiuiiiifiiiiiiiiii iiiiiimiiiiiiiiiiiiiiiiiiiiiiiiiiii^ 

g>""l<» iHirimilriillllliriniiMiiiniirimiumilllKUIllllilllniliriiirilJlinilMlrlllllll j lllliniliijliillllililliiiuiliiiiuil'^ 

Use    them    in    your    terminals—      | 


PEREY  TURNSTILES      I 
or  PASSIMETERS  | 

Faster  than  the  ticket  seller  i 

Percy    Manufacturing    Co.,    Inc.      | 

30  Clinrch  Street,  New  Yorlt  City  I 

^'"""""" > " ""Ill iiiiii mil" "II iiiiMiiiiiiii iiriiim iMiiMiiiiiiu "iiiiiiiiiii 

SiiniiliiniimmmiitliiliUMiiriiiiiitniiimnmiiiiimiiiiiiiinniiiiiuiimiiiiiimiiiiiiiK iiiiiiiiimrimiiiMiiiiiuiimimmiimire 

UNION^FUSES 

'Union"    Renewable    Fuses    win    save    four-fllths    of 
your  fuse  maintenance  cost.  Guaranteed  to  give  satis- 
faction.    Money  baelt  if  tliey  fail.     BnoUlet  on  request 

CHICAGO   FUSE 

MFG.  CO. 

Chicago      New   Yorlt 

HuiimiiiiiniiiraimiiiiiniiiimiffimBiniiiiii^^  aui 


haye  always  been  made  of  en- 
tirely new  metal,  which  accotints 
for  their  long  Ufe  WirHOUT 
INJURY  TO  THE  WIKE.  Do 
not  be  tnisled  by  statements  of 
large  mileage,  because  a  wheel 
that  will  run  too  long  will  dam- 
age the  wire.  If  our  catalogue 
does  not  show  the  style  you 
need,  write  us — the  LARGEST 
EXCLUSIVE  TROLLEY  WHEEL 
MAKERS  IN  THE  WORLD. 


THE  STAR  BRASS  WORKS  I 

i  KALAMAZOO,  MICH.,  U.  S.  A.  | 

niMiiiiiHiiniiiiinHiiiMininMniiiiiiiiiiiiiininiiiniiiuiHiiniiiiMniiiniitiniMiiHiiMHiiMiitiiiiuiiiiiiiiiiiiiiiiuiiiiiiiiiiiiiiiiiiiiiiiiiR 

^imimniMiiniiMiiriiiniirnuituiiniiiiiiiniiiniiiiimmiiiiirtniinitiiiminiriiiiriiimiMiiiiiiiiMiiimiiMiiiHiMuniiftiiniim 

i   PROVIDENCE        H-B 

i  FENDERS  LIFE  GUARDS      i 

=  S 

I       The  Consolidated  Car  Fender  Co.,  Providence,  R.  I.        I 

I       Wendell  &  MacDufHe  Co.,  61    Broadway,  New  York        f 

=  General  Sales  Agents  i 

^.iiiiinuiiuiiiiniiMiiNiiiiiiMiirjiMiitiiniiniiifiHMiniiiMiiMiuiiitiiiiiiimiitiHfiiniiiMiiiiiiiiiiiiiiHiiiiiiiiimiiiiiiiiiiiiiiiiiiiiiiiit^ 

?iiiitiiiiMiiMiiMiiriniMiiniiiiiiiiiiiiiiiinMiiiimniiiMiMniiiitiiiiriiiiiiiiiiniiiiiiMiiiiiiiiiiiiiiiiiiiiiiiiiiitiiiiirMiifiiiiiiiiiiiriiiiiiiiri 

I    SAMSON  SPOT  WATERPROOFED  TROLLEY  CORD 


Tisde  Maris  Beg.  C.  S.  Pat.  Oft. 

Made  of  extra  quality  stock  firmly  braided  and  smoothly  finished. 

Carefully  inspected   and   fruarautetd   fiee  fioni   flaws. 

Samples  and  inforniutiun  gladly  sent. 

SAMSON  CORDAGE  WORKS,   BOSTON,  MASS. 

luimiiiiiiiiiiiiiiiiiiiiiiiiiiiininuiiiiiiiiiiiiiiiniriniimiiuiiiiiMiiiiiraiiniiiiiiiiiiinniiiuiiimHiMiiiiniinmmiitiiiiiiiinmnil? 
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ADVERTISING  RATES 


tillllllllll 


(i^Ml 


POSITIONS  VACANT — Business  Opportuni- 
ties and  other  undisplayed  ads,  8  cents 
a  word,  minimum  $2.00  an  insertion. 

POSITIONS  W-iVNTED — Evening  work 
wanted,  tutoring  and  other  undisplayed 
ads  of  individuals  looklner  for  employ- 
ment. 4  cents  a  word,  minimum  75  cents. 
payable  In  advance. 


ADD  5  WORDS  for  box  number  in  undis- 
played ads  if  replies  are  to  any  of  our 
oflioes.  There  is  no  extra  charge  for 
forwarding  replies. 

DISCOUNT  OF  10%  if  one  payment  is 
made  in  advance  for  4  consecutive  inser- 
tions of  undisplayed   ad. 


ADS  IN  DISPLAY  TYPE — Space  is  sold  by 
the  inch  (30  in.  to  a  page),  the  price 
depending  upon  total  space  used  within 
a  year,  some  space  to  be  used  each  issue. 

RATE  PER  INCH  for  ads  in  display  space: 

1  to    3  In.,  $4.50  an  in.       15  to  29  in.,  »3.9«  an  in. 

4  to    7  in.,  $4.30  an  in.       30  to  49  in.,  $3.80  an  in. 

8  to  14  In..  J4.10  an  In.       50  to  99  in.,  $3.70  an  In. 


POSITIONS 
VACANT 


EMPLOYMENT 


POSITIONS 
WANTED 


■  MllllillMllllllltllllllli 


POSITIONS   VACANT 


C.\R  painters  wanted  for  large  interurban 
railroad.  A  man  of  experience  thorough- 
ly familiar  with  coach  painting,  who  can 
push  production,  will  have  a  permanent 
position  and  a  good  future.  P-737,  Blec. 
Ry.    Journal. 


liLECTRICAL  engineer  wanted,  with  some 
experience  in  street  railway  work,  in  city 
In  Middle  West ;  state  experience,  refer- 
ences, and  salary  desired  when  replying. 
P-605,  Elec.  Ry.  Journal,  Old  Colony 
Bldg.,  Chicago. 

GENERAL,  foreman  of  electric  railway  re- 
pair shop  employing  fifty  men  desires  man 
experienced  in  modern  overhauling  and 
maintenance  methods  and  capable  of  get- 
ting results ;  heavy  interurban  high- 
speed equipment ;  location  Middle  West ; 
give  full  information  in  first  letter.  P-735, 
Rlec.  Ry.  Journal,  Old  Colony  Bldg,, 
Chicago. 


LARGE  Interurban  Railway  is  looking  for 
man  experienced  in  A.  C.  signaling  on 
electric  railways,  who  can  take  entire 
charge  of  signal  department  as  Supervi- 
sor, Man  with  knowledge  of  telephones 
preferred  ;  steady  employment ;  good  pros- 
pects. P-725,  Elec.  Ry.  Journal,  Old 
Colony  Bldg.,  Chicago. 

PERM.\NENT  position  open  for  several 
draftsmen  with  knowledge  of  street  rail- 
way track  work.  New  York  Switch  & 
Crossing  Co.,  15th  and  Madison  Sts., 
Hoboken,  N,  J. 


POSITIONS   WANTED 


Summer  Park  Lighting 

with  Direct  Current 

We  have  for 
Immediate    Shipment 

75-kw.  Motor  Generator  Set. 
D.C.  Motor.  120-hp.,  5B0/600-volt,  163  amp. 

Direct  connected  to 
.4.C.   Generator,    75-kw„    S-phase,    60-cyclc, 
6800-volt    generator    with    5-kw„    125-volt 
exciter,    switchboard    and   instruments. 

All  Allis-Chalmers  make. 
Also     10-kva.,      6600/110/220-volt     trans- 
former. 
50.000  lb.  2/0  and  3/0  copper  troUey  wire. 
Intemrban  Cars — Ralls — Generators,  etc.,  etc. 
Write— Wirt Phone 

2ELNICKER  IN  ST.  LOUIS 


POSITIONS  WANTED 


ELECTRICAL  -  MECHANICAL  engineer, 
now  employed,  successful  record,  ex- 
tended experience  equipment,  traffic,  so- 
licits Inquiries  from  executives  consider- 
ing establishment  research  department 
per  suggestion  editorial  Electric  Railway 
Journal,  Aug.  14.  Good  opportunity 
more  important  than  present  salary. 
PW-738,    Elec.    Ry.    Journal. 

R.^ILWAY  electrical  engineer,  age  37, 
married,  technical  graduate:  13  years' 
experience  location,  construction,  opera- 
tion ;  intimately  familiar  with  power 
plant  operation,  design  and  repair  of 
rolling  stock,  overhead  line  (direct  sus- 
pension and  catenary),  transmission  and 
distribution.  Accustomed  to  operation 
under  Standard  Code  rules,  understand 
schedule  making  and  handling  of  trains  ; 
seeks  position  as  electrical  engineer  with 
moderate  or  large  interurban,  or  super- 
intendent of  smaller  property ;  salary 
$3,000;  prefer  Eastern  or  Southern  loca- 
tion, PW-739,  Elec.  Ry.  Journal.  Real 
Estate    Trust    Bldg..    Philadelphia. 


YOUNG  man,  technically  trained,  now  em- 
ployed as  chief  electrician  of  large  rail- 
way property  in  charge  of  substations, 
desires  similar  position  elsewhere ;  will 
go  anywhere ;  good  references ;  best  of 
reasons  for  changing.  PW-734.  Elec.  Ry. 
Journal,   Leader-News  Bldg.,   Cleveland. 


ABLE  engineering  executive  desires  corre- 
spondence with  officers  or  general  man- 
agers of  Class  A  or  B  property  anticipat- 
ing a  change  in  personnel  or  type  of 
organization ;  eight  years'  experience  In 
design,  erection,  operation  and  mainte- 
nance of  street  and  interurban  railway 
rolling  stock ;  five  years'  general  operat- 
ing experience  ;  at  present  manager  of  a 
small  property.  PW-731,  Elec.  Ry. 
Journal.   Old   Colony   Bldg.,   Chicago. 


FOR  SALE 

4 — All     steel     Passencer     Cars,     complete, 
mounted  on   Baldwin  180  tracks. 

4 — West.  Motors,  328A. 

Will  be  released  about  Nov.  1. 

WESTMORELAND  CO.  RY.  CO. 

Derry,  Pa. 
i<i>,iii,„iiii,iii,iit»iii„iiii„ti)iiii,,iit,ii,iiti 


New — Used — Rebuilt 

MACHINERY  AND  SUPPLIES 

for  construction  and  Indizstrial  work. 

READING  ENGINEERING  CO.,  INC. 

154  Nassau  St..  New  York 


Z.MtMIIMIIIIMMtnittlMtlll 


I MMMMMIIItllllltlltl 


AGENTS  AND  SALESMEN 


Salesmen  Wanted 

Sales  agent  wanted  on  commission  basis 
to  handle  as  a  side  line  a  product  requir- 
ing no  samples  to  carry  but  which  product 
is  an  essential  to  all  electric  railways ; 
large  quantities  should  be  used  during 
the  course  of  reconstruction ;  references 
exchanged.     978  Arcade,  St  Louis,  Mo. 


FOR  SALE 


Stock  for  Sale 

55  shares  of  stock  in  National  Railway  Ap- 
pliance Co.  of  New  York,  at  a  bargain 
price.  W.  McK.  White,  6712  Cornell 'Ave., 
Chicago,  ni. 


FOR  SALE 
AT  A  BARGAIN 

ALL  THE 

CARS 

of  The  Blue  Hill  St.  Ry., 

fully  equipped,  G.  E.   80s, 

800s  and  1000s. 


George  Spaulding,  Receiver 
Canton,  Mass. 


■  lllllllHIOIIir 


IMMEDIATE  DELIVERY 


Twenty-Five  Cycle  Rotary  Converters 

'Z — 300-kw.  3-phase.  25-cycle,  eOO-volt,  General  Electric  rotary  converters,  centplete 
with  transformers,  primary  Toltaee  13,200,  secondary  380-volts, 

1 — 250-kw.,  3-ph>8e.  25-cycle,  6e0-volt,  General  Ellectric  rotary  converters,  complete 
with   transformers,    primary   voltage   13,200,    secondary   380   volts. 

Street  Railway  Motors 

20 — G.  E.  800'a.  complete  with  controllers. 

Alt    in    Splendid    Condition 

JOSEPH  MYERSON,  411  Atlantic  Ave.,  Boston  9,  Ma»». 
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utiiittiiiiKiiiirMniiiiiiMiiiiiiiiiiiiniiiiiiiiiriiiiiiiiiitiuiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiMiiriiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiuiiiittiiiiiiiiiiL    ^iiiniiiniinMnMiiriiiiMnMinuiiHiiMiiiiiHiiiiniiHiiiiiiiiiiiiiiimiiiiiiiiiniiiiiiiHiiiiiiitiiiiMiiiiiiiiiimimiiiiiiiiiiiiiiiiiiiiiiimii^: 


Some  One  Wants  to  Buy 

the    equipment  or  machinery 
that  you  arc  not  now  using. 


This  may  be  occupying  valuable  | 
space,  collecting  dust,  rust  and  hard  | 
knocks    in   your    shops    and    yards.       | 

Sell  it  Before  depreciation  Scraps  it.     | 

0178        I 

jiiiiiiiiitiiiiiiiimiiitiimiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiitiiiiiiiiniiitiiiiiiiniiiiiiiniiiiiiiHiitiiiiiiiiiiiiiiiiiiiiMiiiiiiiiiiiuiiiiiiiiiiitiiiii: 
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Machinery  in  Stock  for 
Immediate  Shipment 


^ 


ROTARY  CONVERTERS 

1_300  kw.,  Westg.,  3-phase,  60-cycle,  370-v.,  A.C.,  575-v.,  I 

D.C.,  660  r.p.m.  I 

2—299  kw.,  G.E.,  3-phase,  25-cycle,  8S-v.,  A.C.,   125-v.,  | 

[            D.C.,  8  pole,  375  r.p.m.  | 

FREQUENCY  CHANGER  SETS  i 

I       1 — 609  kva.,  Allis-Chalmers  Frequency  Changer  Set,  300  = 

1            r.p.m.,    3-phase,    60-cycle,   2300-v.    one   end,    3-phase,  | 

I             6600-v.,  25-cycle  on  other  end.  I 

I       1 — +00  kw.,  G.  E.,  3-phase,  25-cycle,  6000-v.  one  side—  | 

I            2400-v.,  2-phase,  60-cycle  other  side — 375  r.p.nt  | 

ARCHER  &  BALDWIN,  INC.  I 

i                             114-118  liberty  Street.  New  Terk  City  i 

I                                       TelepAoM  ittJ-tSSt  Hector  5 

liiiiruiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiJiiiiiiHiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiimiiiiiriiimiiniinii: 
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FOE  SALE 

16  West.  56  Motors.  4  K-14  Con- 
trollers. 4  National  type  BB-4 
Air  Brake  Equipments  complete. 
15  Double  Truck  Cars,  40-ft. 
long,  mounted  on  Brill  Trucks 
equipped  with  4  GE-67  Motors, 
2  K-6  Controllers,  Air  Brakes,  etc., 
complete. 

Electric  Equipment  Co. 

Commonwealth  Building,  FbiladelpUa.  Pa. 


Fuller  Steel  &.  Iron  Co. 

Park  Buildins  i 

Pittsburgh,    Pa.  I 

New  York  Office,  115  Broadway 

1500    tons    New    60    lb.    Open    Hearth  I 

Billet  Rolled  Rail.  | 

2500   tons   New    70    lb.    Open    Hearth  I 

Billet  Rolled  Rail.  f 

850   tons   New    85    lb.    Open    Hearth  1 

Billet  Rolled  Rail.  | 

With   Angle  Bars,   Bolts.   Nuts  and  Spikes  i 

October   Shipment  = 


Let 


havi 


'e    your   tnquirtes. 


Caution-RAIL  USERS 

BUY  NOW.    There  is  a  SCARCITY.     We  offer  the 
following  NEW  RAILS  for  prompt  shipment: 

New  12-Ib.  and  30-lb.  rails,  splices,  bolts  and  nuts- 
New  90-Ib.  rails,  angle  bars,  bolts,  nuts  and  spikes. 

They  will  be  gone  soon.     Write  or  wire  for  our  quotations. 

Wire — 300,000  lb.  or  more  of  copper  trolley,  feeder,  high 
tension,  etc. 

A  number  of  steel  bridges  on  line  of  Cincinnati  &  Columbus 
Traction  Co.  For  quick  acceptance  at  $1.00  per  100  lb. 
as  is.     Photographs  on  request. 

HYMAN-MICHAELS  COMPANY 

531  Peoples  Gas  Bldg.,  Chicago 

BRANCH  OFFICES:  First  National  Bank  Bide  Pittaburgh,  Pa.;  Railway  Exchange 
Bldg.,  St.  Louis,  Mo.;  East  Chicago,  Ind.;  New  York:  Woolworth  Bldg. 
XARDS  AND  WAREHOUSES:  East  Chicago,  Ind.  and  St.  Louis,  Mo. 


i     5— Rotaries— 300  K.W. 

I     600   TOlt  D.C.,    25  cy.   A.C.  Trans.  15.000 
I  volt,  complete  with  Switchboards.  Bood 

I  condition. 

BARGAINS 
:  Send  tor  our  used  mach.   list. 

ROSS  POWER  EQUIP.  CO. 
E  Indianapolis,    Ind. 

^tl  11,11)1  II  tllllllllilllKllltllMIMI 
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FOB  SALE 
One  Westingliouse 

RAILWAY  BOOSTER  SET 

600  volt  to  250 — 182  volt  400  amp.  on 
Booster  side.  One  large  lot  ol  600  volt 
motors. 

C.  G.  &  F.  A.  HUGH 
10th  and  Walnut,  St.  Louis,  Mo. 


FOR  SALE 
Immediate  Delivery 

ROTARY   CONVERTER 

1 — G.  E..  Type  TC,  400  kw.,  600  V.,  D.C.. 
370   volts   A.C.    25    cycle.   Fine   condi- 
tion. Subject  to  Inspection. 
J.  M.  WIKEL  ENGINEERING  CO. 

1309  Union  Trust  Building,  Cincinnati,  O. 


.IMIIIIMIIII IIIIIIIIIIMIIIIIIIIt Illllllll Illllll tllMIII 
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WORRYLESS  ELECTRICAL  REPAIRS 


i" 

T^M/fe  ^ou^  Sijc^- 


On  all  kinds  and  sizes  A.C.  or  D.C.  motors  and  generators,  starters,  wslden.  controllers, 
or  anything  electrical.  Quiclc  shipment  from  stock  material,  of  coils  commutators — 
shafts^ — bearings,  etc.     Bemember  onr  initials  stand  for  our  product. 

CAREFUL  A  CCURATE        ITfORRYLESS 

LEVELAND      ArMATURE        W  ORKS,  Inc. 
EST.  1895  4732-4-6  ST.  CLAIR  AVE.,  CLEVELAND  INC.  1918 


■  ■MlllliniMMMtttlllHIIIItlMIUMItllMIIMIllllltlMIIMIIII 
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Passenger  Cars  and  Snow  Plows 

FOR  SALE 

•T>         1  34  Ft.,   Easy  Access   double   truck   cars — "M."    Control  —  will 

i  WeiVe      furnish  trucks  and  motors  if  desired  and  put  cars  in  good  operat- 
ing condition. 

T  I-I        A-w    A ^^  ^^■'  ^°  "^^  ■^^■'  ^°"^^^  truck  closed  cars  with  vesti- 

1  WO  nunarea       bules  platform  complete  with  trucks,  motors  "K"  con- 
trol— ready  to  run. 

These  cars  can  easily  be  rebuilt  for  PREPAYMENT  operation  if  desired. 

T  l-T     nA    aA ^^'  ^'^'  ^^  ^^^  ^^  Bench  double  truck  open  cars — in 

1  WO  nunarea       goo,^  condition — with  equipment  if  desired — available 
for  immediate  delivery — and  ready  to  run. 

A  number  of  single  truck  SHEAR  SNOW  PLOWS — equipped  with  motor — 

ready  for  next  Winter's  service 
TERMS — Cash  or  easy  payments — Car  Trust  Certificates  if  desired 

EASTERN   MASSACHUSETTS   STREET   RAILWAY  CO. 


Address  Purchasing  Dept. 


No.  1  Beacon  Street,  BOSTON,  MASS. 


aiiHUinuiiiiiiMiiriiiiMnriniMiiiinMiiiiiiniiiiiiniiiiiiiMiriiiiiniMiiriirrniiiiiMniiiiiiiiiiiMiiriiiiiiiiiiiniiitiiirMiiiiiuiiMiiiMiiiiiMiiiiiiiiinMiirin 
uiiriiiiMiiiniiiiiiniHiiiiniiirMiiMiiiHiKiiuiiiniriiiiiniMiiniitMiMiiiMiHiiiiniiiiiiiiMiiiinMiiMiHiitriiiuiiHiiiiiiiiiiriiiiiiiiiiiiniMiiMiiMni^ 

i   POWER  PLANT  EQUIPMENT   | 

I  FOR  IMMEDIATE  SALE 


GLOUCESTER,  MASS.: 

3 — 203  hp.  B.  &  W.  Water  tube  boilers 
1 — 266  hp.  B.  &  W.  Water  tube  boiler 
1 — 600  hp.  B.  &  W.  Water  tube  boiler 
1 — 300   hp.   22  in.  x  48  In.  Harris-Corliss 

Single  Engine 
1 — 500  hp.  28  in.  x  38  in.  Hamilton-Corliss 

Single  Engine 
1 — 1500  hp.  30  in.  x  48  In.  x  48  in.  Penn- 

Corliss  Cross   Compound   Engine 
1 — 250  kw.  W.  H.  Belted  Multipolar  D.C. 

Generator 
1 — ioo    kw.    G.    E.    Eng.    Type   Multipolar 

D.C.  Generator 
1 — 850   kw.    G.    E.    Eng.   Type    Multipolar 

D.C.  Generator 
Switchboard  and  Misc.  Auxiliary  equipment 

NEWBURY,  MASS.: 

3 115     hp.     Kendall     Horizontal     Return 

Tubular  Boilers 
2 14  in.  X  28  in.  x  38  in.  Slater-CorllBS 

Cross  Compound  Engines 


2 — 230    kw.   W.    H.   Eng.    tjrpe   Multipolar 

D.C.  Generators 
Switchboard  and  Misc.  Auxihary  equipment 


ESSEX,  MASS. 


2 — 150     hp.     Kendall     Horizontal     Return 

Tubular  boilers 
1 — 150    hp.    new    eng.    horizontal    return 

tubular  boiler 
2 — 13  in.   X   23   in.   x   22   in.   Mcintosh   & 

Seymour  Tan.  Com.  High  Speed  Engines 
2 — 220   kw.   Walker  Eng.  Type  Multipolar 

D.C.  Generators 
1 — 55  kw.  G.  E.  Direct  connected  200  volt 

Booster  Set. 
1 — 150  hp.  New  Eng.  Boiler 
Switchboard  and  Misc.  Auxiliary  equipment 

LAKEVILLE,  MASS.: 

3 — 250  hp.  A.  &  T.  Water  Tube  Boilers 
1 — 16  in.  X  30  in.  x  42  in.  Hamilton-Corliss 

Cross  Compound  Engine 
1 — 335   kw.   W.    H.  Eng.  Type  Multipolar 

D.C.  Generator 
Switchboard  and  Misc.  Auxiliary  equipment 


SALEM,  MASS.: 


1 — 2500  A.B.H.  G.  E.  Curtis  Horizontal  60 
Cycle.  445  volts  A.C.  Turbo.  Generator 
and    Direct    connected    Exciter 

1 — Alberg:er  Spiroflo  jet  .condenser  and 
Auxlllanes. 

HYDE  PARK,  MASS.: 

3 — 500  hp.  B.  &  W.  Water  Tube  Boilers 
1 — 1500   hp.   30  M    in.   X   52   in.   z   48   in. 

Penn    Cross   Compound    Engine 
1 — 750  hp.  20  in.  X  40  in.  x  48  in.  Greene 

Cross   Compound   Engine 
1 — 700  hp.  20  in.  X  40  in.  x  42  in.  Penn. 

Cross  Compound  Engine 
1 — 850    kw.    G.   E.    Direct    Connected   D.C. 

Generator 
1 — 525    kw.    G.    E.    Direct   Connected    D.C. 

Generator 
1 — 500    kw.    G.    E.    Direct    Connected    D.C. 

Generator 
Condensers.      Pumps.      Blowers.      Boosters. 
Switchboard    and    Miscellaneous    Auxiliary 
equipment. 


Inspection  Solicited — Details  upon  Application. 

Terms  Cash  or  Easy  Payments.     Car  Trust  Certificates  if  Desired. 
Equipment  released  on  account  of  purchasing  power. 

EASTERN  MASSACHUSETTS  ST.  RY.  COMPANY 


Address  Purchasing  Dept 


1  Beacon  Street,  Boston,  Mass. 
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NEW 

I  80  lb.  RAIL  &  ACCESSORIES  | 

ANGLE  BARS,  SPIKES,  BOLTS  AND  NUTS  COMPLETE 

For  Sale 

A.R.A.  "TYPE  B"  RAIL 

Approximately  30,000  gross  tons — standard  lengths 
Stored  at  Kearney,  N.  J. 


^) 


-giJ 


Note  actual  dimen- 
sions of  rail  stated 
hereon. 


HYMAN-MICHAELS  COMPANY 

Peoples  Gas  Building,  Chicago,  111. 

New  York  Office 
1324-1326  Woolworth  Building 

Pittsburgh  Office 
1312  First  National  Bank  Building 

St.  Louis  Office 
2115  Railway  Exchange  Building 


We  buy  electric  and  steam  railways  that 
are  to  be  dismantled 
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WHAT  AND  WHERE  TO  BUY 

Eqaipment,  Apparatus  and  Supplies  Used  by  the  Electric  Railway  Industry  with 
Names  of  Manufacturers  and  Distributors  Advertising  in  this  Issue 


Ad-rertUnc,  StrMt  Car 
Collier,  Inc..  BarroB  O. 

^Ir  Aft«roool«r» 
IngersoU-Kand  Co. 

Air  Beoeivan 

InKenoll-Band  Co. 

Auaeten  „ 

Weston  Electrical  Instnuaent  C*. 

Anchors,  Ouj    ,       „        ,,       „ 
Blectric  Service  Supplies  Co. 
Ohio  Brass  Co. 
Weatinihouae  Elec.  &  MtK.  Co. 

£»:kawaDna  Steel  Co. 

Ash  Storare  Tanlu,  Oast  Iron 
QreeD  Engineering  Company 

Antomobilea  and  Bases 
Brill  Co.,  The  J.  Q. 

Axles 

Bemls  Car  Truck  Co. 
St.  Louis  Car  Co. 

Axle  Stralshtonerj    .   „    ,    „ 
Columbia  U.  W.  A  M.  I.  Co. 

Axles,  Oar  Wheel 

Bemls  Car  Truck  Co. 
Brill  Co..  The  J    G. 
Carnegie  Steel  Co. 
Standard  Steel  Works  Co. 
Westinghouse  Elec.  A  Mlg.  Co. 

Babbitt  Metal  ^  „  ,  ,  „ 

More-Jones  Brass  A  Hetal  Co. 

Babbitting  Devices    ^  „    ,    _^ 
Columbia  M.  W.  A  M.  I.  Co. 

Badges  and  Buttons 

Electric  Service  Supplies  Co. 
International    Register   Co.,    The 

Batteries,  Dry 

JohnsManville   Co..    H.    W. 

Batteries,  Storage 

Electric  Storage  Battery  Co. 

Bearings  and  Bearing  Metals 

Bemis  Car  Truck  Co. 
Columbia  M.  W.  A  M.  I.  Co. 
Eureka  Co. 
General  Electric  Co. 
More-Jones  Brass  A  Metal  Co. 
St.  Louis  Car  Co. 
Westinghouse  Elec.  A  Mfg.  Co. 

Bearings,  Center  and  Roller  Side 
Stucii  Co..  A. 

Bells  and  Gongs 

Brill  Co..  The  J.  G.         ,    „ 
Columbia  M.  W.  A  M.  I.  Co. 
Electric  Service  Supplies  Co. 
St.  Louis  Car  Co. 

Benders,  Bail  .    „ 

Niles-Bement-Pond  Co. 

Boilers  •  _ 

Babcock  A  Wilcox  Co. 

Bond  Testers  _ 

American  Steel  A  Wire  Co. 
BaU  Welding  A  Bonding  Co. 

Bonding  Apparatus 

American  Steel  A  Wire  Co. 
Electric  Eailway  Improvement  Co. 
Electric  Service  Supplies  Co. 
Ohio  Brass  Co. 
RaU  Welding  A  Bondlntr  Co. 

Bonds,  Ball  

American    Steel    &    Wire   Co. 

Copper  Clad  Steel  Co. 

Electric  Railway  Improvement  Co. 

Electric  Service  Supplies  Co. 

General  Electric  Co. 

Johns-Manville  Co.,   H.   W. 

Ohio  Brass  Co. 

Rail  Welding  &  Bonding  Co. 

Westinghouse  Elec.  A  Mfg.  Co. 

Book  Publishers 

McGraw-Hill  Book  Co.,   Inc. 

Boring  Tools,  Oar  Wheel 

Miles-Bement-Pond  Co. 

Brackets  and  C^tMS  Arms   (See  also 
Poles,  Ties.  Posts,  Etc.) 
Bates  Krpanded  Steel  Truss  Cb. 
Blectric  Railway  Bauipment  Co. 
Blectric  Service  Supplies  Co. 
Hubbard  A  Co. 
Ohio  Brass  Co. 

Brake  Adjusters 

National  Ry.  Appliance  Co. 
Westin^ouse  TracUoo  Brake  Co. 


Brake  Shoes 

Amer.  Brake  Shoe  A  Fdry.  Co. 
Barbour-Stockwell  Co. 
Bemia  Car  Truck  Co. 
Brill  Co..  The  J.  G. 
Columbia  M.  W.  A  M.  I.  Co. 
St.  Lsrois  Car  Co. 

Brakes,    Brake    Systems   and    Brake 
ParU 

Bemis  Car  Truck  Co. 

Brill  Co..  The  J.  G. 

Columbia  M.  W.  A  M.  L  Co. 

General  Electric  Co.  i 

National  Brake  Co. 

Safety  Car  Devices  Co. 

St.  Louis  Car  Co. 

Westinghouse  Traction  Brake  Co. 

Bricks.  lire 

Green  Engineering  Co. 

Brooms,  Track,  Steel  or  Rattan 
Zelnicker.  W.  A.,  Supply  Co.,  Inc. 

Bmshes,  Carbon 
Corliss  Carbon  Co. 
General  Electric  Co. 
Jeandron.  W.  J. 
United   States   Graphite  Co. 
Westinghouse  Elec.  A  Mfg.  Co. 

Brushes,  Graphite 

United  States  Graphite  Co. 

Brush  Holders 

Anderson  Mfg.  Co..  A.  A  J.  M. 
Columbia  M.  W.  A  M.  I.  Co. 
Eureka  Co. 

Bashings,  Case  Hardened  and 
Manganese 
Bemis  Car  Truck  Co. 

Bushings,  Graphite  and  Wooden 

Bound  Brook  Oilless  Bearing  Co. 

Cables  (See  Wires  and  Cables) 

Carbon  Bmshes   (See  Broshee, 
Oarbon) 

Oar  Panel  Safety  Switches 

Westinghouse  Elec.  A  Mfg.  Co. 

Cars,  Dump 

Differential  Car  Co. 

Cars,    Passenger,    Freight,    Express, 
etc. 
American  Car  Co. 
Brill  Co..  The  J.  G. 
Kuhlman  Car  Co..  G.  C. 
McGuire-Cununings  Mfg.  Co. 
National  Ry.  Appliance  Co. 
St.  Louis  Car  Co. 
Wason  Mfg.  Co. 

Cars,  Second  Hand 

Electric  Equipment  Co. 

Cars,  Self-propelled 

Electric  Storage  Battery  Co. 
(]Teneral  Electric  Co. 

Castings,  Brass,   Composition  or 
Copper 
Anderson  Mfg.  Co.,  A.  A  J.  M. 
Columbia  M.  W.  A  M.  I.  Co. 
Eureka  Co. 
More-Jones  Brass  A  Metal  Co. 

Castings,  Gray  Iron  and  Steel 
American  Steel  Foundries 
Bemis  Car  Truck  Co. 
Columbia  M.  W.  A  M.  L  Co. 
Standard  Steel  Works  Co. 
St.  Louis  Car  Co. 

Castings,  Malleable  and  Brass 
Amer.  Brake  Shoe  A  Fdry.  Co. 
Bemis  Car  Truck  <3o. 
Columbia  M.  W.  A  M.  L  Co. 
St.  Louis  Car  Co. 

Catchers  and  Retrievers,  Trolley 
Ackley  Brake  A  Supply  Corp. 
Electric  Service  SuppUes  Co. 
Ohio  Brass  Co. 
Wood  Co.,  (3has.  N. 

Cellhig,  Oar  (See  Headlining) 

Clrcnlt  Breakers 

Automatic  Reclosing  Circuit 

Breaker  Co. 
Cutter  Electrical  A  Mfg.  Co„  The 
(3eneral  Electric  Co. 
Westinghouse  Elec.  A  Mfg.  Co. 

Clamps    and    Connectors    for    Wires 
and  CWiIea 

Anderson  Mfg.  Co..  A.  A  J.  M. 

BUectric  Railway  Elquipment  Co 

Electric  Service  Supplies  Co. 

Eureka  Co. 

Qener&l  Electric  Co. 

Hubbard  A  Co. 
'     Ohio  Brass  Co. 

Westinghouse  Elec.  A  XIc.  Co. 


Cleaners  and  Scrapers — Track  (See 
also  Snow-Plows,  Sweep^s  and 
Brooms) 

Brill  Co..  The  J.  Q. 

Ohio  Brass  Co. 

Clusters  and  Sockets 

(General  Electric  Co. 

Coal  and  Ash  Handling  (See  Con- 
vsylM^  and  Hoisting  Machinery) 

OoU  BanAac  and  Winding  Bfaehlnes 
Columbia  M.  W.  A  M.  L  Co. 

Electric  Service  Supplies  Co. 

Colls,  Armature  and  Field 

Cleveland  Armature  Works 
Columbia  M.  W.  A  M.  I.  Co. 
General  Electric  Co. 
Independent  Lamp  A  Wire  Co. 
Westinghouse  Elec.  A  Mfg.  Co. 

Colls.  Oioke  and  Klekinf 

Electric  Service  SuppUes  Co. 
(general  Electric  Co. 
Westinghouse  Elec.  A  Mfg.  Co. 

Coln-Coontlng  Machines 

Electric  Service  SuppUes  Co. 
International  Register  Co.,  The 
Johnson  Fare  Box  <^. 

Commutator  Slotters 

Electric  Service  Supplies  Co. 
(?eneral  Electric  Co. 
Westinghouse  Elec.  A  Mfg.  Co. 

Commutator  Truing   Devices 

(General  Electric  Co. 

Commutators  or  Parts 

Cameron   Electrical  Mfg.  Co. 
Cleveland  Armature  Works 
Columbia  M.  W.  A  M.  L  Co. 
Eureka  Co. 
(^neral  Electric  Co. 
Westinghouse  Elec.  A  Mfg.  Co. 

Compressors,  Air 

Chicago  Pneumatic  Tool  Co. 
General  Electric  Co. 
IngersoU-Rand  Co. 
Westinghouse  Trac.  Brake  Co. 

Compressors,  Gas 

Ingersoll-Kand  Co. 

Condensers 

(Seneral  Electric  Co. 
Westinghouse  Elec.  A  Mfg.  Co. 

Conduit  FittUigs 

Chicago  Fuse  Mfg.  Co. 

Condnlts,  Underground 

Johns-Manville  Co.,  H.  W. 

Connectors,  Solderless 
Frankel  Connector  0>. 
Westinghouse  Elec  A  Mfg  Co. 

Controller  Fingers 

Russell  Mfg.  Co. 

Controllers  or  Parts 

Columbia  M.  W.  A  M.  I.  Co. 
Eureka  Co. 
(General  Electric  Co. 
Johns-Manville  Co.,  H.  W. 
Russell  Mfg.  Co. 
Westinghouse  Elec.  A  Mfg.  Co. 

ControUer  Regulators 

Elec.  Service  SuppUes  Co. 

Controlling  Systems 
(General  Electric  Co. 
Westinghouse  Elec.  A  Mfg.  Co 

Converters,  Rotary 
General  Electric  (^. 
Westinghouse  Elec.  A  Mfg.  Co. 

(Tonveyors,  Belt 

Portable  Machinery  Co, 

Conveyors,  Coal  and  Ash 

Green  Eng.  Co. 
Portable  Machinery  Co. 

Conveyors,  Portable 

Portable  Machinery  Co. 

Conveying  and  Hoisting  Machinery 
Columbia  M.  W.  A  M.  1.  Co. 
Green  Eng.  Co. 
Portable  Machinery  Co. 

Copper  Wire 

Anaconda  Copper  Mining  Co. 
Copper  Clad  Steel  Co. 

Cord,  Bell,  Trolley,  Register,  etc. 
Brill  Co.,  The  J.  G. 
Electric  Service  SuppUes  Co. 
International    Register   Co.,    The 
Roebllng's  Sons  Co.,  John  A. 
Samson  Cordage  Works 
Silver  Lake  Co. 

Cord  Connectors  and  Oonplers 

Electric  Service  SuppUes  Co. 
Samson  Coi-dage  Works 
Wood  Co.,  Chas.  N. 


Couplers.  Car 

Brill  (JO..  The  J.  G. 

Ohio  Brass  Co. 

Westinghouse  Trac.  Brake  0>. 
Cranes 

Niles-Bement-Pond  Co. 
Creosote 

Barrett  Co..  The 
Creosotlng 

Barrett  Co..  The 
Cross  Arms    (See  Brackets) 
Crossing  Foundations 

International  Steel  Tie  Co. 
Crossing  Signals   (See  Signals,  Cross- 
ing) 
Crossings,  Frog  and  Switch 

Wharton.  Jr..  A  Co..  W«. 

Crossings,  Track  (See  Track,  Special 
Work) 

Culverts 

Armco  Iron  Chllvert  &  Flume  Mfg. 

Assn. 
Canton  <^veri  A  Sils  C*. 
Sta^k  Rolling  Mill  C«. 

Curtains  and  Curtain  Fxtures 

Brill  Co.,  The  J.  G. 
Electric  Service  Supplies  Co 
St.  Louis  Car  Co. 

Cutouts 

Clucago  Fuse  Mfg  Co. 

Dealers'   Machinery 

Archer  &  Baldwin 
Electric  Equipment  Co. 
Foster  Co..  L.  B. 
Hyman  Michaels  Co. 

Derailing    Devices    (See    also    Track 
Work) 
Cleveland  Frog  A  Oossing  Co. 
Wharton,  Jr.,  A  Co..  Wm. 

Destination  Signs 

Columbia  M.  W.  A  M.  I.  Co. 

Electric  Service  Supplies  Co. 

Detective  Service 

Wish  Service.  P.  Edward 

Dogs,  Lathe 

wilUams  A  Co., 


J.  H. 


Door  Operating  Devices 

Consolidated  Car   Heating  Co. 
National  Pneumatic  Co..  Inc. 
Safety  Car  Devices  Co. 

Doors  anu  i^uur  rixtures 

Brill  Co..  The  J.  G. 
General  Electric  <k>. 

Doors.  Folding  Testlbnie 

National  Pneumatic  Co..  Inc. 

Draft  Rigging   (See  Couplers) 

Drills,  Rock 

IngersoU-Rand  Co. 

Drills,  Track 

American  Steel  A  Wire  Co. 
Chicago  Pneumatic  Tool  Co. 
Electric  Service  Supplies  Co. 
Niles-Bement-Pond  Co. 
Ohio  Brass  Co. 

Drinking  Cups,  Sanitary  Paper 

Individual  Drinking  Cup  Co..  Inc. 

Dryers,  Sand 

Electric  Service  SuppUes  Co. 
Zelnicker   Supply  Co..   Inc.. 
Walter  A. 

Electrical  Wires  and  Cables 
American    Steel    &    Wire    Co. 
RoebUng's  Sons  Co.,  J.  A. 

Engineers,     Consulting,     Contracting 

and  Operating 
AlUson  A  Co..  J.  E. 
Archbold-Brady  Co. 
Arnold  Co .  The 
Byllesby  Co..  Inc.,  H.  M. 
Clark  Management  Corp..  L.  U*. 
Bngel  &  Hevenor 
Feustel     Robert   M. 
Ford.  Bacon  A  Davis 
Hemphill   A   Wells 
Hoist.  Englehardt  W. 
Jacobs  A  Co..  J.  L. 
Jackson,  Walter 
Kelly-Cooke  A  Co. 
Parsons.     Elapp.      Brinkerhoff     A 

Douglas 
Republic  Engineers.  Inc. 
Eichey.  Albert  S. 
Robinson  A  Co..    Dwlght   P. 
Sanderson  A  Porter 
Scofield  Engineering  Co. 
Stone  A  Webster 
White  Engineering  (Jorp..  The  J.  Q. 

Engines,  Gas,  OU  or  Steam 

fcgersoll-Rand  Co. 
Westinghouse  Elec.  A  Mfg.  Co. 
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There  is  a  Weaton  instrument  to 
meet  every  rcQuirement. 

Weston  Indicating  Instruments  in- 
clude a  rreat  variety  of  groups  for 
portable  or  switchboard  service  on 
A.  C.  or  D.  C.  Circuits.  Instruments 
designed  expressly  for  testing  and 
laboratory  use.  for  motor  car  and  boat 
electrical  systems,  and  many  others 
for  special  purposes.  Write  for  Bulle- 
tins or  Catalogs  describing'  those 
which   interest   you. 


— for  Accurate  Testing 

It  is  often  necessary  to  conduct  power  tests  under  condi- 
tions that  are  far  from  favorable. 

Here  is  a  portable  instrument  that  fulfills  the  most  exact- 
ing requirements  on  both  A.  C.  and  D.  C.  circuits.    The 


MODEL  310  PORTABLE 

Single-Phase  and  D.  C.  Wattmeter 

is  extremely  accurate  (guaranteed  within  one-fourth  of  1% 
of  full  scale  value). 

It  may  be  used  on  A.  C.  circuits  of  any  commercial  fre- 
quency and  has  a  large  overload  capacity.  Other  characteris- 
tics are:  low  moment  of  inertia;  effective  damping  and 
shielding;  and  the  legibility  and  remarkable  uniformity  of 
the  hand-calibrated  scale. 

Weston  Indicating  Instruments  have  been  for  thirty-two 
years  the  accepted  standard  of  the  world. 

Weston  Electrical  Instrument  Co. 

21  Weston  Ave.,  Newark,  N.  J. 

Branch  Offices  in  All  Principal  Cities  of  the  United  States 
and  throughout  the  World. 


^iii|Miiriiiniiiiiiiiiiiiiitiiiiiiiut)iiiiiiiriiiiiiiiiiiiiiiiiiiiiir)iitiiiiiiiiiiiitiiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiiiiiiiiiiiiMiiiiiiniiiiiiiiiiiiiiMiir      JrtiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiNiiiitiiiiMiriiiriiiiiiiiiiiiiitiiiiiiitiiiriiiiiiitiiitiiiiiiiMiiiiiiiiiriL 


B     A.    Heceman,    Jr.,    President;    Charles    C.    Castle,    First    Vice-President; 

Harold  A.  Heseman,  Vice-President  and  Treasurer;  Fred  C.  J.  Dell.  Secretary; 

W.    C,    Lincoln,    Manager    Sales    and   Englneerins. 

National  Railway  Appliance  Co. 

so  East  42Dd  St.,  NEW  YORK  OITT 

flegeman- Castle    Corporation.    McCormick    Bldg..    Chicago    III. 

National   Railway  Appliance  Co.,    Munsey  BIdf-.    Washington,    D.    C. 

National    Ballway    Appliance   Co.,    Little    Bldg..    Boston,    Masa. 


RAILWAY  SUPPLIES 

'J'oal  Steel  Gears  and  Pinions,  Anderson  Slack  Adjusters,  G«ne8CO 
Paint  Oils,  Clapp's  Fire  Resisting  Paint,  Dunham  Hopper  Door 
IDevice,  Feasible  Drop  Brake  Staffs,  Anglo-American  Vamlshea, 
Paints,  Enamels,  Surfaces,  Shop  Cleaner,  Johnson  Fare  Boxes. 
Drew  Line  Material  and  Railway  Specialties,  Perry  Side  Hearincs, 
Miller  Trolley  Shoes,  ITartman  Centering  Center  Plates,  Economy 
Power  Saving  Meters,  H.  and  W.  Electric  Heaters,  Garland  Venti- 
lators, Pitt  Sanders,  National  Safety  Car  Equipment  Co.'s  One- 
.Van  Safety  Caro 


I  McGuire-Cummings  Mfg. 
Company 

I     I  General   Offices — 111    West   Monroe   St.,   CHICAGO 

I    I  City  and  Interurban  Cars  and  Trucks, 
I    I  Snow  Sweepers  and  Plows 

I    I  Express,  Combination  and  Work  Cars, 
I    i  Electric  Locomotives 


^>inm itiiiiiiiitdlKlllitlimiiltiiiitiiilllliill iiiiililiiii' iiiitliftllttii 1 iiHiiitlliltlliriiiiilltiiiltllllllllln 

^iriujiiiiiiriiiiiiiiiiiiiiijiiiiiiiiijiiiiiiiiiiiiiiuiijiiiiiiiijriiiiiiiiiiiiiiiiiiiiiiiiiiijjiiiiiiii iiijiiiiii J nun ii iiiiiiiiu' 

1  DREW  MOTORMEN'S 
I  SAFETY    MIRRORS 

I  Eliminate    Aeeidmnta 

f  Send  for  eattUogu*  No.  18 

I      DREW  ELECTRIC  &  MFG.  CO. 

I  CoUamer    Are.    and    Nickel    Plate 

S  Railroad,   Cleveland.    O. 

^niniiinirMiiiiniMnitMniiiiiiMnnnnininiiinnninniniiiiiiMiiniiiiiriiniiiiMiniininniinMnnMiiiiMmiiiittniinitniiiniiiiiiiiui: 

liliiiniiniimiiiniiiiiiiinriiuiiiniinillliinuiiuHninniiiiiiiiiiiiiiiiiiiiiniiniiiiilllllllllliniiuiliiiiiiilllllllllllltimiluillllHlllltl 

cempujy       Cr^j.  Direct 

Automatic 
Registration 

By   the 

Passenger 

Rooke  Automatic 

Register  Co. 

Providence,   R,   I. 

4UHiiiiiiiimiiiMiimiiiiiiiiitiiiiiiiiiiiiiiiiiiiiiiiiiiiiniii(iiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiimiiiiiiiiiiii 


'TiiiiiiiiMinniiiiiiiiinniiuiinliitiiiiiiltnitiiiiiiirnniiniiniiniiniiitiiiiiiitiinriiiriiiiiniinniiiiiiriiiiiiiiinliuiiniliriiiiiilniriiiiiiiir 
■iiiiiiiiiuimiiiiuiiuiiuimiuiiiiiniiimiuiuiiiuiiiuiiuuiuiiiiuiiiiiiiiiiiitiiiuiiuiiiiiuiiiiuuiiiiuiuiiuiiJiiimimiiuiiniimuim 


6liiiiiiiiiiniiiiiiiiiiiriijriiiniiniiiiiiiiiiiuiiiiiiiiriJMiiiiiiirriJiiijiiijuiiuii^S!ii£uiiniiiiiiniiiiiiiriiitriiraiiiniiiiiiiiiiiiiiiiiiiiiiiiii 
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STUCKI    I 

SIDE      I 

BEARINGS  I 


A.  STUCKI  CO.    i 

ou»err:_, 

Pittsburchri 
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Fure  Boxes 

Brill  Co.,   The  J.  G. 
Cleveland  Fare  Box  Co. 
Johnson   Fare   Box  Co. 
National    Kailway   Appliance  Co. 

Fences,  Woven  Wire  and  Fence 

I'MHtH 

American   Steel   &  Wire  Co. 

Fenders  and  Wheel  Guards 

Brill  Co..  The  J.   G. 
Cleveland  Fare  Box  Co. 
Consolidated  Car  Pender  Co. 
Electric  Service  Supplies  Co. 

Fibre  and   Fibre  Tubing 

Continental  Fibre  Co. 
Johns-Manviile  Co.   H.   W. 
Westingrhouse  Elec.  &  Mig.  Co. 

Field  Coils    (See  CoUs) 

Filters.  Water 

Scaife  &  Sons  Co..  Wm.  B. 

Fire  Extinguishing'  Apparatus 

Castle.  Inc..  James  M. 
Johns-Manville  Co..  H.  W. 

Floodlights 

Electric  Service  Supplies  Co. 

Flooring  Composition 

American  Mason  Safety  Tread  Co. 

Flooring,  Grating 

Irving  Iron  Works 

Forgings 

Carnegie  Steel  Co. 

Colunabia  M.  W.  &  M.  I.  Co. 

EMreka  Co. 

Standard  Steel  Works  Co. 

Williams  &  Co..  J.  H. 

Frogs.  Track    (See  Track  Work) 

Funnel  Castings 

Wharton.  Jr..  &  Co..  Inc.,  Wm. 

Fuses  and  Fuse  Boxes 

Chicago   Fuse  Mfg.  Co. 
Columbia  M.  W.  &  M.  I.  Co. 
General  Electric  Co. 
Johns-Manville  Co..   H.  W. 
Multiple  Klfc.  ProcUiots 
Westinghouse  Elec.  &  Mfg.  Co. 
Williams  &  Co.,  J.  H. 

Fuses.  RefiUable 

Cliicago  Fuse  Mfg.  Co. 
Columbia  M.  W,  Sc  M.  I.  Co. 
General  Electric  Co. 

Gages,  Oil  and  Water 

Ohio  Brass  Co. 

Gaskets 

Power  Specialty  Co. 
Westinghouse  Traction  Brake  Co. 

Gas-Electric  Cars 
General  Electric  Co. 

Gas  Prodacere 

Westinghouse  Elec.  &  Mfg.  Co. 

Gates.  Car 

Brill  Co..  The  J.  G. 

Gear  Blanks 

Carnegie  Steel  Co. 
Standard  Steel  Works  Co. 

Gear  Cases 

Columbia  M.  W.  &  M.   I.  Co. 

Electric  Service  Supplies  Co. 
Westinghouse  Elec.  &  Mfsr    Co. 

Gears  and  Pinions 

Bemis  Car  Truck  Co. 

Columbia  M.  W.  &  M.  I.  Co. 

Electric   Service   Supplies  Co. 

General   Electric  Co. 

National  Railway   Appliance  Co. 

Nuttall   Co..   R.   D. 

Tool   Steel   Gear   &  Pinion  Co. 

Generating  Sets.   Gas-EIectrIc 
General  Electric  Co. 

Generators 

General    Elecine      v, 
Westinghouse  Elec.  x  Ittig.  Jm. 

Gongg    (See   Bells  and   ovog*) 

Grates.  Chain 

Green  Eng.  Co. 

Greases    (See   Lubricants) 

Grinders  and   Grinding   Supplies 
Metal  &  Thermit  Corp. 
Railway    Track-work    Co. 

Grinding  Blocks  and  Ulieels 

Railway  Track-work  Co. 

Guards.  Trolley 

Electric   Service   Supplies  Co. 
Ohio   Brass  Co. 

Harps.   Trolley 

Anderson   Mfg.  Co..   A.  &  J.  M. 


WHAT  AND  WHERE  TO  BUY 


Electric   Service   Supplie 
More-Jones  B.  &  M.  Co. 
Nutlall   Co.,    R.   D. 
Star  Brass  Works 


Co. 


HesdllEhts 

Electric  Service  Supplies  Co. 
General  Electrtc  Co. 
Ohio  Brass  Co. 
St.  Louis  Car  Co. 


Heaters,  Car    (Electric) 

Consolidated  Car  Heating'  Co. 
Gold  Car  Heating  &  Lighting  Co. 
National  Ry.  Appliance  Co. 
Smith   Heater  Co..   Peter. 

Heaters,  Car,  Hot  Air  and  Water 

Cooper  Heater  Co. 
Smith  Heater  Co..   Peter 

Heaters.  Car    (Stove) 

Electric  Service  Supplies  Co. 
Smith  Heater  Co..  Peter 

Hoists  and  Lifts 

Columbia  M.  W.  &  M.  I.  Co. 
Pord-Chain  Block  Co. 
Niles-Bement-Pond   Co. 

Hose 

Inffersoll-Rand  Co. 

Hose,  Bridges 
Ohio  Brass  Co. 

Hydraulic   Machinery 
Niles-Bement-Pond  Co. 

Inspection 

Electrical  Testing  Lab's 

Instruments,  Measuring,  Testing  and 

Recording  | 

General  Electric  Co. 
Westinghouse  Elec.  &  Mfg.  Co. 
Weston  Elec.  Instrument  Co. 

Insulating  Cloth,  Paper  and  Tape 

General   Electric  Co. 
Johns-Manville  Co..   H.   W. 
Westinghouse  Elec.  &  Mfg.  Co. 

Insulation    (See   also   Paints) 
Anderson  Mfg.  Co..  A.  &  J.  M. 
Electric  Ry.  Equipment  Co. 
Electric  Service  Supplies  Co. 
General  Electric  Co. 
Johns-Manville  Co..   H.  W. 
Mitchell-Badd  Mfg.  Co. 
Westiiighouse  Elec.  &  Mfg.  Co. 

Insulators    (See  also  Line  Material) 
Anderson  Mfg.  Co.,  A.  &  J.  M. 
Drew  Electric  &  Mfg.  Co. 
Electric  Railway  Equipment  Co. 
Electric  Service  Supplies  Co. 
General  Electric  Co. 
Johns-Manville  Co.,   H.  W. 
Ohio  Brass  Co. 
Westinghouse  Elec.  &  Mfg.  Co. 

Insulator  Pins 

Electric  Service  Supplies  Co, 
Hubbard  &  Co. 

Jacks    (See  also  Cranes,  Hoistfl  and 
Lifts) 
Brill  Co..  The  J,  G. 
Buckeye  Jack  Mfg.  Co. 
Columbia  M.  W.  &  M.  1.  Co. 
Templelon.  Kenly  Co..  Ltd. 

Joints,  Rail 

Carnegie  Steel  Co. 
Rail  Joint  Co- 

Zelnicker    Supply    Company.    Inc.. 
Walter  A, 

Journal    Boxee 

Bemis  Car  Truck  Co. 
Brill   Co..  J.  G, 

Lamp  Guards  and  Fixtures 

Anderson  M(g.  Co.,  A.  &  J.  M. 
Electric  Service  Supplies  Co. 
General   Electric  Co. 
Westinghouse  Elec.  &  Mfg,  Co, 

Lamps,   Arc   and   IncandeMent    (See 
also  Headlights) 
Anderson  Mfg.  Co^  A.  &  J,  M. 
C^neral   Electric  Co. 
Weetmgliouse  Elec.  &  Mfg.  Co. 

Lamps,  Signal  and  Maraer 

Oiiio   Brass   Co. 

Lathe  Attachments 
WilUams  &  Co..  J.  H. 

Lathes,  Car  Wheel 

Niles-Bement-Pond   Co. 

Lightning  Protection 

Anderson  Mfg.  Co.,  A.  &  J.  M. 
Electric  Service  Supplies  Co. 
General  Electric  (^. 
Ohio  Brass  Co. 
Westinghouse  Elec.  &  Mfg.  Co. 

Line    Material     (See    also    Brackets, 
Insulators,  Wires,  etc.) 
Anderson  Mfg.  Co..  A.  &  J.  M. 
Archbold-Brady  Co. 
Columbia  M.  W.  &  M.  I.  Co. 
Drew   Electric  &  Mfg.  Co. 
Electric  Railway  Equipment  Co, 
Electric  Service  Supplies  Co 
Eureka  Co. 


General   Electric  Co. 
Hubbard  &  Co. 
Johns-Manville  Co..    H.   W. 
Ohio  Brass  Co. 
Westinghouse  Elec.  &  Mfg.  Co. 

Loaders,  Wagon,  Truck  or  Car 

Portable   Machinery  Co. 

Locking  Spring  Boxes 

Wharton    Jr..  &  Co..  Wm. 

Locomotives,  Electric 

Brill   Co,.    The   J,    G. 
General  Electric  Co. 
McGuire-Cummings  Mfg.  Co. 
Westinghouse  Elec.  &  Mfg.  Co. 

Lubricating   Engineers 
Galena-Signal  Oil  Co. 

Lubricants,  Oil  and  Grease 

Galena-Signal  Oil  Co. 

Machine  Tools 

Columbia  M.  W.  &  M.  I.  Co. 
Niles-Bement-Pond  Co. 

Machine  Work 

Columbia  M.  W.  &  M.  I.  Co. 

Magnet  Wire 

Belden  Mfg,  Co, 

Manganese   Steel   Castings 
Wharton    Jr.,  &  Co..  Wm. 

Manganesi.   e>tee)    Special    Track 
Work 
Wharton,  Jr..  *  <;o.    Wm. 

Meters    (See  Instruments) 

Electric  Service  Supplies  Co. 

Mirrors  for  Motormen 
Drew  Elec.  &  Mfg.  Co. 

Molded  Insulators  and  Parts 

Belden  Mfg.  Co. 

Motormen's  Seats 

Electric  Service  Supplies  Co. 
Wood  Co..  Chas.  N. 

Motors,  Electric 

Westinghouse  Elec.  &  Mfg.  Co. 

Motors  and  Cienerators,  Sets 

General  Electric  Co. 

Nuts  and  Bolts 

Barbour- Stock  well  Co. 
Bemis  Car  Truck.  Co, 
Columbia  M.  W.  &  M.  I.  Co. 
Hubbard  &  Co. 

Ohmmeters 

Weston  Elect'l  Instrument  Co. 

Oils   (See  Lubricants) 

Parking 

Westinghouse  Elec.  &  Mfg.  Co. 

Paints   and   Varnishes    (Insulating) 

Johns-Manville  Co.,   H,  W 
Mitchell-Rand   Mfg,    Co. 

Paints  and  Varnishes  for  Woodwork 

National   Ry.  Appliance  Co. 

Paving  Material 

American  Brake  Shoe  &  Pdry.  Co. 
Barrett  Co..  The 

Paving,  Pitch 

Barrett  Co..  The 

Pickups,  Trolley  Wire 

Electric  Service  Supplies  Co. 
Ohio  Brass  Co. 

Pinion    Pullers 

Columbia  M.  W.  &  M.  I.  Co. 
Electric  Service  Supplies  (3o. 
(Jeneral  Electric  Co. 
Wood  Co.,  Chas.  N. 

Pinions    (See  Gears) 

Pins,  Case  Hardened,  Wood  and  Iron 

Bemis  Car  Truck  Co. 

Electric  Service  Supplies  Co. 

Ohio  Brass  Co. 

Westinghouse  Traction  Brake  Co. 

Pipe  Fittings 

Power  Specialty  Co. 
Standard  Steel   Works  Co. 
Westinghouse  Traction  Brake  Co. 

Planers    (See  Machine  Tools) 

Pliers,  Insulated 

Electric  Service  Supplies  Co. 

Pneumatic  Tools 

Ingersoli-Rand  Co. 

Pole   Reinforcing 
Hubbard  &  <^o. 


Poles,  .\letal  Street 

Bates  Expanded  Steel  Truss  Co, 
Electric  Railway  Equipment  Co 
Hubbard  &  Co, 

Pole  Sleeves 

Drew  Elec,  &  Mfg.  Co, 

Poles,  Trolley 

Anderson  Mfg,  Co,.  A.  &  J,  M, 
Columbia  M.  W.  &  M.  1,  Co, 
Electric  Service  Supplies  Co, 
Nutlall  Co,.  R,  D, 

Pole;,  Tubular  Steel 

Electric  Railway  Equipment  Co, 

Power  Saving  Devices 

Arthur  Power-Saving  Recorder 

Co, 
National  Ry.  Appliance  Co. 

Preeervatices 

Barrett  Co. 

Pressure  Regulators 

(General  Electric  Co. 

Ohio  Brass  Co, 

Westinghouse  Elec,  &  Mfg,  Co. 

Pumps 

Schutte  &  Eoertlng  Co. 

Punches,  Ticket 

Bonney-Vehslage  Tool  Co. 
International  Register  Co..  The 
Wood  Co..  Chas.  N. 

Purifiers,  Feed  Water 

Scaife  &  Sons  Co..  Wm.  B. 

Rails 

Carnegie  Steel  Co. 
Foster  Co.,  L,  B, 
Lackawanna  Steel  Co. 

Rail  Grinders   (See  Grinden) 

Ball  Joint  Plates 

Lackawanna  Steel  Co. 

RaU    Welding    (See    Brazing    and 
Welding  Processee) 
Rail  Welding  and  Bonding  C!o. 

Ralls,  Relaying 

Foster  Co..  L.  B. 
Zelnicker,  Walter  A.,  Supply  Co.. 
Inc. 

Railway  Safety  Switches 

Westinghouse  Elec.  &  Mfg.  Co. 

Rattan 

Brill  Co.,  The  J,  G, 
Electric  Service  Supplies  t!o. 
McGuire-Cummings  Mfg.  (^ 
St.  Louis  Car  Co. 

Recorders,  Power-Saving 

Arthur  Power-Saving  Recorder  Co. 

Registers  and  Fttiogs 
Brill  Co.,  The  J,  G, 
Electric  Service  Supplies  Co 
International   Register  Co,    The 
Rooke  Automatic  Register  Co. 

Reinforcement,  Concrete 
American  Steel  &  Wire  Co. 
Carnegie  Steel  Co. 

Repair    Shop    Appliances    (See   also 
Coil  Banding  and  Winding  Ma- 
chines) 
Columbia  M.  W.  4  M.  I    Co 
Electric  Service  Supplies  Co. 

Repair  Work   (See  also  Colls) 
Cleveland  Armature  Works 
Columbia  M.  W.  &  M.  I    Co 
General  Electric  Co, 
Independent  Lamp  &  Wire  Co. 
Westinghouse  Elec.  &  Mfg.  (3o, 

Repiacers,  Car 

Columbia  M.  W.  A  M.  I.  Co 
Electric  Service  Supplies  Co, 

Resistance,  Grid 

Columbia  M.  W.  &,  M.  I.  Co. 

^sistanee.  Wire  and  Tube 
(Jeneral  Electric  Co. 
Westinghouse  Elec.  &  Mfg.  (3to, 

aetrievers.    Trolley     (See    Catcher* 
and  Retrievers,  Trolley) 

Rheostats 

(Jeneral   Electric  Co. 
Westinghouse  Elec.  &  Mfg.  Co. 

Roofing,  Building  and  Cbr 

Barrett  Co..  The 

Rubber  Covered  Wires  and  Cabltm 

Belden  Mfg.  Co. 

Sanders,  Track 

Brill  Co..  The  J,  G. 
Columbia  M.  W.  &  M.  I.  Co. 

Electric  Service  Supplies  Co 
Ohio  Brass  Co. 
St.  Louis  Car  Co 

Sash  Fixtnrea,  Oar 
Brill  Co..  The  J.  O    , 

Scrapers,   Track     (See   Cleaners   and 
Scrapers,  Track) 

Seats,  Car    (See  also  Battao) 
Brill  Co..  The  J.  O. 
St.  Louis  Car  Co. 
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9itiiiiiiriiiiiiMiiriiliiiiiiiiiiiiriiili)iiiiiiiiiiiiiiliiriiiiliiitiiiiiiiiiitiiiiiiNiiiiiiiiiiiiiiiiitiiiiiiiiitiiiiiiiiii>iii)iiiiiiiiiiiMiiiiiiiiiiiiiiiiiii_       •iiiiiiiiniiiiiiiiiiiuiiiirniiiiiiriiritiiiiiiiiiiiuiiiiiiiiiiiiiiiiiiiiiiiiMUiiiiitiiiiiiiiiiiiiiiiiiiiiiiMiiiiiiiiiiiiiiiiiiiirtiiiiiiiiitiiiitiiimniir! 


Brake  Shoes 
A.E.R.A.  Standards 


i   Diamond  "S"  Steel  Back  is  the  Best  Type 


Standard  | 
Patterns  | 

for  I 


Imperial  Tie  Tampers 


SAFETY 
CAR 


D-67  for  Narrow  Treads 
D-87  for  Wide  Treads 


I  American  Brake  Shoe  and  Foundry  Co. 

I  30  Church  Street,  New  York 

I      332  So.  Michigan  Ave.,  Chicago  Chattanooga,  Tenn. 


2-Tool  or  4-Tool  Outfits 
Electric  or  Gasoline  Power 

Let  us  send  you  Bulletin  9123 

INGERSOLLRAND 
COMPANY 

*        *    GENERAL   OFFICES,  II  BROADWAY.  NEV>nrORK  ♦        ♦ 

=       BVfTB,  l5*rT.L"  HOUr.MTOB  NC>  CniLBAHS  ^^^S  KJfS*"  UJt 


KkAMTOM  J}CTItC»T 


ff? 


tlwSovviil 


miiirMinMiiriiniiiiriiiniiiiniiriiniMiiMniriiuiinMtitiiiiriiiMiiiMnMniiiimiiMiimnMUiiniiiriiiiiiiimnMiiMirMnMUMiiMiitiiiMn 
jiiiitMiittiihuriiiiMMiiiiiiiaiiiniinrMnriniiiiiiiniiniiiiiiiMiniiitiiiiMiiiiiiuiiiiiiuiiitiiiitiiiiiiMiiiiiiriiiriiriiiiiiiiiiiiiiiiiiiuiiirn^ 

I  A  Dependable  Outlet  | 

I  for  i 

Enamel 
I  Magnet  Wire  i 


For  those  who  require  bet- 
ter insulation  than  the  or- 
dinary cotton  and  silk  cov- 
ering affords.  This  new 
Enamel  wire  will  give  the 
desired   results. 

When  used  with  cotton  and 
silk  covering  it  gives  a 
much  increased  insulation 
value. 

When  used  without  cotton 
or  silk  covering  it  takes  up 
much  less  space  and  has 
good  insulation  value. 
Will  not  crack  when  bent 
and  will  not  get  brittle 
when  subjected  to  high 
temperatures. 
Write   for   details. 


=  APPir  TO  rfSA/t£sr  ornce  = 

9iiiiiiiiiitiiiiiiiliiriliiiiritiiitiiiiiiiiiiriiiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiiiiiiiiiiriiiiiiiiiuniiiiiitiiiiiiiriiiiniiiiiinMniiiiiiiiiitiiiniiiiiiiS 
:iiiiiiiiLriiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiriiiiiiiiiiiiiiiiriiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii!iiiiiiiiiiiiiiJiiiiiiiiiiiiuiiriiiiiliu 

1       Be  Independent       | 
of  Coil  Trouble 

I  use  I 


SALAMANDER 

Pure  Asbestos 


I 


Independent  Lamp  &  Wire  Co.,  Inc. 


OFFICES : 
1737  Broadway,  New  York 


FACTORIES: 
York,  Pa.,  and  Weehawkcn,  N.  i. 


During  the  rush  hours  when  your  motors 
are  greatly  overloaded  and  become  exces- 
sively hot  you  need  not  have  any  fear  of 
burnouts  if  the  coils  are  insulated  with 
Salamander  Pure  Asbestos.  It  will  not 
burn  no  matter  how  hot  it  gets. 

Send  us  your  burnout  coils  and  let  us 
rewind  them  for  you.  We  are  in  a  posi- 
tion to  rush  work,  thereby  helping  you 
out  of  your  difficulties. 

Independent  Lamp  &  Wire  Co.,  Inc. 

OFFICES: 
1737  Broadway,  New  York 

FACTORIES: 
York,  Pa.,  and  Weehawken,  N.  J. 


■*"" """""""I" luiimiraiiiii Ill niiiiiiiiiiimiimiiiiiiiiii niiiiiiiniiimiin miiuiiiiiiiin, g      ^iniiiiHiiiHiiiiimiiniminiiimimimi miiiiiimiimiiiiimiiiiiimiiniiiiiiiniiinimn iiiiiiiiiniimiiiiii imiiiiii 
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Second-Hand  Equipment 

Archer  &  Baldwin 
Cleveland  Armature  'Worka 
Foster  Co.,  L.  B. 
HymaD  Michaels  Co, 
Zelnicker  Supply  Co..  Inc.. 
Walter  A, 

Shades,   Testibnie 
Brill  Co..  The  J.  G 

Shovels 

Brill  Co..  The  J.  G 
Hubbard  b  Co. 

Signals.  Oar  Starting 

Consolidated  Car  Heatinir  Co. 
Electric  Service  Supplies  Co. 
National  Pneumatic  Co..  Inc. 

Slgnai  Systems,  Bloctc 

Electnc  Service  Supplies  Co. 
Nachod  SigTial  Co..  Inc. 
U.  S.  Electric  Sirnal  Co. 
Wood  Co..  Chas.  N. 

Sinial    Systems,    Highway    Crossing 

Nachod  Signal  Co..  Inc. 
U.  S.  Electric  Signal  Co. 


Slaclc   Adjusters 
lusters) 


(See   Brake   Ad- 


'■^^ 


^ameKie  Steel  Co. 

Sle^t  Wheels  and  ChitterH 

Anderson  Mfg.  Co..  A.  &  J.  M. 
Columbia  M.  W.  &  M.  I.  Co. 
Drew  Electric  &  Mfff.  Co. 
Electric  Railway  Equipment  Cb. 
More-Jones   Brass    &  Metal   Co. 
Nuttall  Co..   R.   D. 

Snow-Plows,  Sweepers  and  Brooms 

Brill  Co..  The  J.  G. 
Columbia  M.  W.  &  M.  1.  Co. 
Consolidated  Car  Fender  Co. 
McGuire-CumminjTs  Miff.  Co. 

Soldering  and  Brazing  Apparatus 
(See  Welding  ProceMes  and 
Apparatus) 

SolderlesB  Connectors 
Frankel  Connector  Co. 

Soikes 

American  Steel  &  Wire  Co 

Splicing  Compounds 

Westinghouse  Elec.  &  Mfg.  Co. 


Splicing    Sleeves 
Connectors) 


(See    Clamps    and 


Springs,  Car  and  Truck 

American  Steel  Foundries 
American  Steel  &  Wire  Co. 
Bemis  Car  Truck  Co. 
Bnll  Co..  The  J.  G. 
Standard  Steel  Works  Co. 

Sprinklers.  Track  and  Road 
Brill  Co..  The  J.  Q. 
McGuire-Cummings  Mfg.   Co. 
St.  Louis  Car  Co. 

Steel  Castings 

Wharton.  Jr.. 


&  Co..  Wm. 


Steps,  Car 

American  Mason  Safety  Tread  Co. 
Irving  Iron  Works 
Universal  Safety  Tread  Co. 

Steps,  Ladder  and  Stairs    (non- 
slipping) 

Irving  Iron  Works 

Steps,  Safety 

Irving  Iron  Works 

Stokers,  Mechanical 

Babcock  &  Wilcox  Co. 
Green   Engrg.  Co. 
Westinghouse  Elec.  &  Mfg.  Co. 


Storage  Batteries 
Storage) 


(See   Batteries. 


WHAT  AND  WiiERE  TO  BUY 


strand 

Copper  Clad  Steel  Co. 
Boebling's  Sons  Co.,  J.  A. 

Stractnrai  Steei 

Lackawanna  Steel  Co. 

Sabway  Grating 
Irving  Iron  Works 

Superheaters 

Babcock  &  Wilcox  Co. 
Power  Specialty  Co. 

Sweepers.    Snow    (See    Snow    Piows, 
Sweepers  and  Brooms) 

Switch  Stands 

Ramapo  Iron  Works 


(See  Track  Special 


Switches.   Track 
Work) 

Switchboxes 

Chicago  Fuse  Mfg.  Co. 

Switches  and  Swlteliboards 

Anderson  Mfg.  Co.,  A.  &  J.  M. 
Electric  Service  Supplies  Co. 
(General  Electric  Co. 
Westinghouse  Elec.  &  Mfg.  <3o. 

Syncliroscopes 

Weston  Elec'l  Instrument  Co. 

Tampers,   Tie 

IngersoU-Band  Co. 

Tanks,  Ash  and  Coal  Storage 

Green   Engineering  Co. 

Tapes  and  Clotiis  (See  Insulating 
Cloth,  Paper  and  Tape) 

Teiepbonee   and  Parts 

Electric  Service  Supplies  Co. 

Testing,  Commercial  and  Electrical 

Elec'l  Testing  Laboratories 

Testing  Instruments  (See  Instru- 
ments, Electrical  Measuring. 
Testing,    etc.) 

Thermostats 

Consolidated  Car  Heating  Co. 
Gold  Car  Heating  &  Lighting  Co. 
Railway  Utility  Co. 
Smith  Heater  Co..  Peter 

Ticket   Choppers   and    Destroyers 

Electric  Service  Supplies  Co. 

Tiokets,  Transfers 
Globe  Ticket  Co. 

Tie  Plates 

Lackawanna   Steel   Co. 

Ties,  Meclianicai 

Dayton  Mechanical  Tie  Co. 

Ties  and  Tie  Rods,  Steel 
Barbour-Stockwell  Co. 
Carnegie  Steel  Co. 
International   Steel   Tie  Co. 

Ties,  Wood  Ooss  (See  Poles,  Ties, 
Posts,  etc.) 

Tongue  Switches 

Wharton.  Jr.,  &  Co.,  Wm. 

Tool  Holders 

Williams  &  Co.,  J.  H. 

Tool  Steei 

Carnegie  Steel  Co. 

Tools,  Thread  (Tutting 
Williams  4  Co..  J.  H. 


Tools,    Track   and    Miscellaneou. 

American  Steel  &  Wire  Co. 
Chicag-o  Pneumatic  Tool  Co. 
Columbia  M.  W.  &  ivt,  I.  Co. 
Electric  Sendee  Supplies  Co. 
Hubbard  &  Co. 
Railway  Track-work  Co. 

Towers  and  Transmission  Structures 

Archbold-Brady  Co. 

Bates   E.spanded  Steel  Truss  Co. 

Westinghouse  Elec.  &  Mfg.  Co. 

Track  Bolts  and  Spikes 

Lackawanna  Steel  €^. 

Track  Expansion  Joints 
Wharton.  Jr..  &  Co..  Wm. 

Track,  Special  Work 

Barbour-Stockwell  Co. 

Cleveland  Frog  &  (tossing  Co. 

Columbia  M.  W.  Sc  M.  I,  Co. 

Engel   &   Hevenor 

New  York  Switch  &  Crossing  Co. 

Ramapo  Iron  Works 

St.  Louis  Frog  &  Switch  Co. 

Wharton.  Jr..  &  Co.,  Inc..  Wm. 

Transfer  Tables 

Archbold-Brady  Co. 

Transfers  (See  Tickets) 

Transformers 

General  Electric  Co. 
Westinghouse  Elec.  &  Mfg.  Co. 

Treads,  Safety,  Stair,  Car  Step 
American  Mason  Safety  Tread  Co. 
Universal   Safety  Tread  Co. 

Trolley  Bases 

Anderson  Mfg.  Co..  A.  4  J.  M. 
Electric  Service  Supplies  Co. 
General  Electric  Co. 
Nuttall  Co.,   R.  D. 
Ohio  Brass  Co. 

Trolley  Wire 

Anaconda  Copper  Mining  Co. 
Copper  Clad  Steel  Co. 

Trolley  Bases,  Retrieving 

Anderson  Mfg.  Co..  A.  &  J.  M. 
Electric  Service  Supp'ies  Co. 
General  Electric  Co. 
Nuttall  Co..  R.  D. 
Ohio   Brass  Co. 

Trolleys  and  Trolley  Systems 

Ford  Cfhain  Block  Co. 


(See   Wheels,   Trol- 


Troiley  Wheels 
ley) 

Trolley  Wire 

American  Steel  &  Wire  Co. 
Roebling's  Sons  Co.,  John  A. 

Tracks,  C^r 

American  Steel  Foundries 
Bemis  Car  Truck  Co. 
Brill  Co..  The  J.  G. 
McGuire-Cummings  Mfg.  Co. 
St.  Louis  Car  Co. 

Turbines,  Steam 

General   Electric  Co. 
Terry  Steam  Turbine  Co. 
Westinghouse  Elec.  &  Mfg.  Co. 

Turnstiles 

Perey  Mfg.  Co.. 


Inc. 


Valves 

Ohio  Brass  (To. 

Westinghouse  Traet'on  Brake  Co 

Vending  Maclilnes,   Drinking  Cap 

Individual  Drinking  Cup  Co..  Inc. 

Ventilators,   Car 

Brill  Co.,  The  J.  Q. 

National   Railway  Appliance  Co. 

Railway  Utility  (5o. 

St.  Loiils  Car  Co. 

Vises,  P'pe 

Williauis  &  Co.,  J.  H. 

Voltmeters    (See  Instruments) 

Weston  Elec.  Instrument  Co. 

Water  Softening  &  Purifying  Systems 
Scalfe  &  Sons  Co..  Wm.  B. 

Wattmeters 

Weston  Elec'l  Instrument  Co. 

Welded  Rail  Joints 

Rail  Welding  &  Bonding  Co. 

Welders,   Portable   Electric 

Electric  Railway  Improvement  C». 
Rail  Welding  &  Bonding  Co. 

Welding  Processes  and  Apparutuf 

Electric  Railway  Improvement  Co. 
(General  Electric  Co. 
Metal   &   Thermit  Corp. 
Rail  Welding  &  Bonding  Co. 
Westinghouse  Elec.  &  Mfg.  Co. 

Wheel     Guards     (See    iFenders     and 
Wheel  Guards) 

Wheel  Preues   (See  Hachlae  Teals) 

Wheels.  Oar,  Oast  Iron 
Bemis  Car  Truck  Co 
Griffln  Wheel  Co. 

Wheels,  C!ar,  Steel  and  Steel  Tired 

American  Steel  Foundries 
Bemis  Car  Truck  Co. 
Carnegie  Steel  Co. 
Standard  Steel  Works  Co. 

Wheels,  Trolley 

Anderson  Mfg.  Co..  A.  &  J.  M. 
Columbia  M.   W.  &  M.  I.  Ce. 
Electric  Railway  Equipment  Co. 
Electric  Service  Supplies  <3o. 
Eureka  Co. 
(rcneral  Electric  Co. 
More-Jones  B.  &  M.  Co. 
Nuttall  Co..  R.  D. 
Star  Brass  WotkM 

Whistles,  Air 

General  Electric  Co. 

Ohio  Brass  Co. 

Westinghouse  Traction  Brake  Co 

Wire  Rope 

American    Steel   &    wfire  Co. 
Copper  Clad  Steel  Co. 
Roebling's  Sons  Co.,  John  A. 

Wires  and  Cables 

Aluminum  Co.  of  America 
American   Elec'l  Works 
American  Steel  &  Wire  Co. 
Anaconda  Copper  Mining  Co. 
Belden  Mfg.  Co. 
■  Copper  Clad  Steel  Co. 
General  Electric  Co. 
Okonlte  Co. 

Roebling's  Sons  Co..  John  A. 
Westinghouse  Elec.  &  Mfg.  Ce. 

Wood  Preservatives 

Barrett  Co..  The 

Wrenches 

Williams  &  Co..  J.  H. 


aiiiiiiriiiiiiiiiriiiiiiiiiiiiiiiiiiiiiiiiitiiijriiirillllllliriiJirilJiiiiiilllllllJllllMnillllllillllllliiiiijiiljiiiilllllilimiijrimillllimillllllJllillCi      siiiiiiiiii iiiiliriirriiirillliniiliirnillll ruiiilliliii riiirrii mrriiiiiiiiiilniiriiniiiiiiiiiiiiririii iiiiiiimiiiiiii:: 


I  Bound  Brook  Trolley  Wheel  Bushings          | 

I  Give  Longer  and  Better  Service                 | 

=  nPHERE    are    more    Bound    Brook     (OU-less)     Trolley    Wheel    Bushings    In    use     = 

=  X  today   than   all  other   makes   combined.      That   is   because   Bound  Brook  Bush-      = 

=  ings.  by  Tlrtue  of  their  construction,    invariably  outlast  all  other  types.                      S 

I  All  Genuine  Graphited  OiUless   Bushings   have                       I 

=  always    been   made   at  Bound  Brook,    U.   S.   A.                        I 

I  BOUND  BROOIC  OIL-LESS  BEARING  COMPANY       | 

=  Bound   brook.   New   Jersey               Detroit  Office:    1723  Ford  Bldg.     I 

SlllllllitlimniiniJlllinriiiiiirLiii r iiiiliiinriiriiMimiliillirmmriiiiiiniiiiiiMriiiiumiiiMii iiruirrinriiiiriiiiiri iir 


^Russell  Mfg.  Co.  | 

Makers  of  | 

Trigger  lock  | 

Reversible  | 

Controller  Fingers     | 
I         which  last  for  years.     The  tips  are  renewable  and  reversible  I 

I  U.  S.  Factory:  814-18  Bath  Avenue,  Niagara  Falls,  N.  Y.  | 

I  Canadian  Factory:  557  Kins  St,  West,  Toronto,  Canada  | 

~iitiiniiniiiitiiiiiiiitiiiiuiiiiiiniiiiiiiiiriiiiiiiniiiiiiiniiiitiiiiiiiitiiiiMiiiiiniimiinMiniiiininiiiriiitiiiiiiiniiiiiiiiiiiiMnftitiiiiiiiir 
9iiiiiiniintiiiinriitMiiiiiiiiiiiiiiitiiiiiiiiiiiitiiiniiiiiiiiiiiiiiiiiiiiiniiiniiiniiiriiitMiiiriiiiiiiMirriiiriiitiiiiriiiiiiiiiiniiniiiiiiiiiiuiii£      ^''''■'''■"■''■''^^''"'('''■■■"■■■'"■■'"■"'■■■■■■■''■'■''''''''''■■■'■''''■'''■''■■■''■■■■■■■■'■■■■''''■■"''■■■iiriiiiiiiiriiiriiitiiiiirMiiniiniiuiiHii^ 

I  Tickets  and  Cash  Fares 

I  The  CLEVELAND  | 

I  accommodates  both  | 

I  The  Cleveland   Fare  Box  Company  | 

I  Cleveland,    Ohio  I 

i  Canadian  Branch;  Preeton,  Ontario.  | 

^iiilliiMlll)tuii:tllilii>)llliilil*limiimimiitiiiimilHiiiiilmliiilliiliiiiiiiiuiiMiiniiiiiiiuiiiHiitiiiiiiiiiiiimiuHiiHiiiiiiiiiiHiiiiliH 


I  pAilWAl<  I  fTiUIT\(  (>OMPAN\( 

I  Sole  Manufacturers 

I  "HONEYCOMB"  AND  "ROUND  JET"  VENTILATORS 

S  for  Monitor  and   Arch   Roof  Cars,    and   ail  classes  of  buildings; 

S  also   ELECTRIC   THERMOMETER  CONTROL 

i  of  Car  Temperatures. 

S  141-161    WEST   32D   ST.             Write  for             13S8   BROADWAY 

S  Chicago,  m.                        Catalogue              New  York,  N.  \. 

^iMminnmniHiiiiiiiiiiimiiiiiiiiiiiniiiiiiiiniiiiiiiHiimiiiiiiniimiiimifliiniiiiiriiiiiniiiiriiiiiiiiiiiiiiiiiiiiiiiiiitriiiiiiiiiimiiiiii^ 
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Below:  JUub- 
tration  of  the 
great  amount  of 
decay  of  trolley 
poles  at  the 
ground  line. 


Below:  Trolley 
pole  decayed  im- 
mediately above 
el  he  ground  line. 
The  balance  of 
tk  e  pole  above 
ground  can  be 
salvaged. 


Open  Tank  process  carbosoting  plant  of  SotUhem  California  Edison  Company.    Simple,  effective, 
economical  tanks  with  a  capacity  of  75  to  150  poles  each  day. 


Pole  Salvaging 

and  Timber  Conservation 


SIX    inches    of    decay    at    the 
ground     line     is     all     that's 
needed    to   weaken    a    cedar 
pole  so  that  replacement  is  abso- 
lutely necessary. 

What  do  you  do  with  the  rest 
of  the  pole — the  many  feet  of 
sound  timber  that  stood  above 
ground? 

Several  of  the  more  progressive 
public  utilities  corporations  have  found  an  economical 
and  satisfactory  answer  to  that  question.  They  sal- 
vage the  sound  portions,  creosote  them  thoroughly 
with  Carbosota  and  use  them  for  short-pole  lines 
and  guy  posts.  The  result  is  a  big  saving  in  money 
and  a  substantial  contribution  to  the  cause  of  timber 
conservation. 

The  illustration  shows  the  Open-Tank  process 
carbosoting  plant  of  the  Southern  California  Edison 
Company,  at  Los  Angeles — one  of  the  pioneers  in 
pole-salvaging  practice. 

This  plant  is  simple  but  very  efficient.  It  consists 
of  two  treating  tanks  9  feet  wide,  9  feet  long  and  11 
feet    deep;    scaflfolding,    working    platforms,    derrick, 


piping,  valves,  pump,  and  two 
10,000  gallon  storage  tanks. 
Carbosota  is  purchased  in  tank 
cars,  thus  insuring  the  lowest 
price.  The  capacity  of  the  plant 
is  from  75  to  ISO  poles  (depend- 
ing upon  their  size)  per  day. 

Plants  of  this  type,  with  capac- 
ities varying  from  2,000  poles 
per  year  up,  can  be  installed  at 
surprisingly  low  cost. 

They  make  it  possible  not  only  to  salvage  old 
poles,  but  also  to  treat  new  poles,  cross-arms  and 
much  of  the  lumber  used  for  construction  purposes. 
The  best  practise  is  to  assemble  poles  for  seasoning 
before  treatment,  when  seasoned  poles  are  not  available. 

Further  information  and  technical  service  may  be 
had  free,  upon  request  to  our  nearest  office. 

Write  for  folder  iSJo.  406  entitled  "Creosoted 
Poles  are  Economical." 

{preen  wood  cannot  be  effectively  creosoted  by  non-pres- 
sure processes.  It  should  be  seasoned.  In  regions  of  moist, 
warm  climate,  wood  of  some  species  may  start  to  decay 
before  it  is  completely  air-dry.  Exception  should  be  made 
in  such  cases  and  treatment  modified  accordingly.) 


Company 


Xrw  York  Chicago 
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is  one  of  the  winter  problems  that  you  must 
settle   without  delay.      "We  can   show  you  how 
to    take    care    of    both,    with    one    eampment. 
Now   is  the  time   to  get   your  cars  ready   for     ; 
next  winter.     Write  for  details. 

The  Peter  Smith  Heater  Company  \ 
1725   Mt.   Elliott  Ave.,  Detroit,  Mich. 


»inriiiiniiitiiniiuiiiiriMirrnniniiiimrriiiirijirriiitriii[iiiiiitnniiiiiriiitrMirriiiitiiiiiiiiiitriiiiriitriiiiiiuMiiiiniiiiiiiiiiiiiuiiiiiiitu; 
ainmiiiiiimmiimiiniiiiEiniiinMiiiMiiiiiriiiiiniiniiiiiiiiMiiiiiMiiitMiiiiiMiiiiinMiiiniiiiiiMiiriiiiiiitiimiimiifiiiuimiiniiiiiiiii^ 

i             MASON  SAFtTY  TRtAD — Lead  or  cartwrundum  fllled;  non-ellppery,  = 

S          provcnta  ncrldents;  cute  out  damner  *ulta.  § 

1              KARBOLJTH    OAK    ILOORINC— For   steel    cars:    li   eanttary.    light  = 

=          wi'l^ht.  (Irc  proof.  tnin-8'.lpr»€rv.  = 

s              STANWOOD  STEPS— Peir-rleanlng.  non-flUppery.  light.  = 

=          Over  Bit  million  Teet  used  without  aceldent  being  reported  within  the  knowl-  = 

E         edge  of  manufacturer      Our  product«  used  on  all  leading  railroads  on  cars  = 

=         and  stfltlons.     For  details  address:  = 

=                     AMERICAN  MASON   SAFETY   TREAD  C:0..  Lowell.  Mass.  = 

=                             Braneb  Offices:  Boston.  New  York  City,  Philadelphia.  = 

=                                                    Agencies  In  all  principal  cliies,  = 

I                           Joseph  T.  Ryprson  &  Sod.  C.eneral  Western  Distributors.  = 
niiiiimiiiiiMiiMtuHiiiiiiHiiinnnMiuiiuiintiiuriiiiiiuiiiiIiitMiiiiiinMiriiiiiinHntiinMiM-iiiiiiiiiuiiiMiiiiMiiiiiiMiiHimiiin 


I^m    TRADEMARK     »i^     I 
RVING  SAFSTEP  1 
(PATENTED)  "m^W  REG  U  S  PAT.OFF.  M  i 

I     ABSOLUTELY    NON- SLIPPING   ALWAYS     I 
I  WHt.i«r        IRVING  IRON  WORKS  CO.     I 

I  Cotoloc  2A2i  LONG   ISLAND   CITY,   N.  Y,   U.   S.   A.     | 
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I       UNIVERSAL  ANTI-SLIP  TREADS       | 

I  cars  and  station  steps.  | 

I         Universal  Safety  Tread  Company         | 

I  40  Court  St.,  Boston,  Mass.  | 
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Hbw^  io  ThinJa 
about 


WHAT  is  going  to  happen  tomor- 
row is  the  vital  thing  that  affects 
what  business  men  are  doing 
today.  There  are  five  sets  of  facts  on 
which  business  men  make  up  their  minds. 

First — Credit  Conditions.  The  average 
man  in  business  gets  this  information 
from  the  banker  personally,  from  Federal 
Reserve  reports,  from  Bank  Reviews, 
from  his  business  paper. 

Second — The  Labor  Market.  Facts 
with  regard  to  the  labor  market  come 
from  the  newspapers,  from  the  business 
papers  in  the  basic  trades. 

Third-^Transpriation.  He  looks  for 
these  facts  in  the  newspapers,  in  his  own 
business  paper,  and  in  specialized  busi- 
ness papers. 

Fourth — Conditions  of  His  Own  Market. 
These  conditions  he  judges  from  his  own 
salesmen's   reports,  from   the  business  papers. 

Fifth — His  Own  Raw  Material  Machinery,  and 
Equipment  Conditions.  Business  Papers  Only. 

From  six  to  eight  pages  of  the  fields  of  engi- 
neering and  industry  covered  by  the  eleven 
McGraw-Hill  publications  are  devoted  each  week 
to  these  basic  facts. 

Special  editors  and  a  special  department  in  the 
Company  called  the  Business  News  Department, 
organized  with  a  far-flung  chain  of  correspond- 
ence, provide  verified  news.     The  men  in  this 


work  are  in  intimate  personal  contact  with 
the  sources  of  information.  The  Engineering 
and  Mining  Journal  reports,  for  example,  are 
quoted  as  a  basis  for  making  contracts  for 
all  metals  and  minerals.  The  Engineering 
News-Record's  Construction  News  is  a  basis 
for  contracts  nmning  into  millions  of  dollars 
each  week. 

This  vital  contact  of  the  business  press  with 
the  industries  they  serve  is  the  special  reason 
why  business  men  now  are  reading  the  future  by 
studying  the  business  papers. 


Power 
Coal  Age 

American  Machinist 
Electrical  World 
Electrical  Merchandising 
Journal  of  Electricity 
Electric  Railway  Journal 
Engineering  News-Record 
Ingenieria  Internacional 
Engineering  and  Mining  Jour 


.al 


Chemical  end  Metallurgical  Engineering 


McGraw-Hill  Company,  Inc. 

Tenth  Avenue  at  36th  Street 
New  York  City 


The  11  McGraw-Hill  Publications 
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Columbia 
Equipment 


The  products  of  the  Columbia  Machine 
Works  are  so  varied  in  their  uses  that  it  is 
impossible  to  enumerate  them  upon  this  page. 
Our  plant  is  so  large  and  so  well  equipped 
that  we  can  make  anything  you  desire  from 
either  wood  or  metal. 

Since  1891  when  the  name  "Columbia"  came 
into  being  as  a  trade  mark  it  has  been  recog- 
nized thruout  the  electric  railway  field  as  de- 
noting good  work,  prompt  deliveries  and 
moderate  prices. 

There's  a  specialist  for  each  and  every  de- 
partment of  Columbia  Manufacture.  We  are 
prepared  to  make  prompt  deliveries  on  any 
of  the  Columbia  products  listed  below. 


Columbia  Machine  Works  &  Malleable  Iron  Company 

Atlantic  Ave.  and  Chestnut  St.,  Brooklyn,  N.  Y. 


A.  A.  GREEN,  Sales  Mgr., 
80   Church  St.,   N.  Y.  C. 

E.    ALLISON     THOBNWEIX, 

lOSe-7  Atlanta  Trust  Bldg., 

Atlanta,    Oa. 


4.   L.   WHITTAKER. 
141  Milk  St.,  Boston,  Mass. 

F.  I-.   BODLER, 

903   Monadnock   Bldg., 

San  Francisco,  Calif. 


W.    McK.    WHITE 

671%  Cornell  Atc,  Chicago,  lU. 

Ernest  Keller 

Frank  Hedley 

Brooklyn,  N.  Y, 


J.  G.  Buehler,   Pres.   and  Treas. 

L.  O.  Smith,  V.  P.  &  Gen.  Mrt. 

Chas.  Buehler,  .Sec;-. 


TOOLS 

Armature  and  axle  straighteners 

Armature  shaft  straighteners 

Armature  buggies  and  stands 

Babbitting  molds 

Banding  and  heading  machines 

Car  hoists 

Car  replacers 

Coil  tapping  machines  for  armature  leads 

Coil   winding  machines 

Pinion  pullers 

Pit   jacks 

Signal  or  target  switches 

Tension  stands 


CAR  EQUIPMENT 

Armature  and  axle  bearings 

Arniature  and  field  coils 

Bearings   (axle  and  armature) 

Brush-holders    and    brush-holder    springs 

Brake,  door  and  other  handles 

Brake  forgings,  rigging,  etc. 

Car  trimmings  * 

Commutators 

Controller  handles 

Forgings  of  all  kinds 

Gear  cases   (steel  or  malleable  iron) 

Grid  resisters 

Third-rail  shoe  beams  and  accessories 

Trolley  poles   (steel)   and  wheels 
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The  Quick  Entrance  and  Exit  Car 

Peter  Witt  Type 

Passengers  enter  and  leave  the  Peter  Witt  Car  quickly,  and 
without  any  waste  of  time,  principally  because  the  front-eritrance 
and  center-exit  door  openings  are  sufficiently  wide  for  two  col- 
umns to  pass  both  in  and  out  at  the  same  time. 

Then  there  is  no  delay  in  the  fare  collection.  The  conductor  is  located  on  the  for- 
ward side  of  the  center  doors  and  collects  fares  only  when  passengers  pass  him. 
Therefore  those  passing  to  the  rear  of  the  car  pay  as  they  enter  while  those  remain- 
ing in  the  forward  end  pay  as  they  leave.  This  equally  distributes  the  fare  collec- 
tion and  relieves  congestion  at  both  loading  and  unloading  points. 

The  Peter  Witt  Car  is  a  city  type  where  heavy  traffic  demands  quick  loading  and 
unloading. 


The  J.  G.  Brill  Company 

Pm  ii-a.de:  LP  HI  A.,  Ra^. 

American    Car    Cq    —       G.C. Kuhlman  Car  Co.     —     Wason    Mant'o  Co. 

ST.    UOUIS      MO.  CUEVCUANO,  OHIO.  SPR  I  NOriCI-O.  MASS. 
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JOHNSON 

FARE  BOXES 

&METAL  TICKETS 

Speed  up  schedules 

and  increase  revenue 

©to 


)HNSON  FAEE  BOX  COMPANY  4019-25  CRavenswood  Ave..  Chicago. 
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Modern  Efficiency  and  Economy 


No.  508 -A  Motor 
25HR-1035Lbs. 


No.  514   Motor 
40H.P-1700Lbs. 


No.  532  Motor 
50RP-2325Lbs. 


Efficiency  today  means  frequent,  regular 
and  reliable  service.  The  people  de- 
mand it. 

Old  motor  equipments  mean  failures  in 
service,  which  means  delays  and  dissat- 
isfied patrons.  Efficiency  and  economy 
are  obtained  by  replacing  obsolete 
motors  with  up-to-date  designs.  Aside 
from  reduced  maintenance,  the  economy 
assured  in  weight  reduction  alone,  justi- 
fies the  investment. 


Old  Motors 
2,270   lbs. 
2,280      " 
2,780      " 
3,000      " 


Modern  Motors 
1,035  lbs. 
1,700      " 
2,325      " 
2,700     " 


Replace  with  Westinghouse,  Modern 
Motors,  and  obtain  the  advantages  of 
weight  reduction,  high,  continuous  ca- 
pacity and  superior  commutation. 


ih 


No.306  Motor 
65H.P-2700Lbs, 


'^WESTINGHOUSE 
ELECTRI 


ousTNi 

tic     j£ 


Westinshouse    Electric    &    Manufacturing    Company 
East  Pittsburgh,  Pa. 


Westinghouse 


Vol  56,  No.  12 
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One  of  the  250  Safety 
Cars  recently  purchased 
by  the  Eastern  Massa- 
chusetU  (Bay  State)  St. 
Ry.,  on  the  tracks  of 
that  company,  City  of 
Lynn.  "Bungalow"  air 
compressors  were  se- 
lected for  the  entire 
250  cars. 


The  Superior  Merits  of  Bungalow  Air  Compressors 
Place  250  on  Largest  St.  Ry,  Line 


The  Public  Trusteeship  managers  of 
the  Eastern  Massachusetts  (Bay  State) 
St.  Ry.,  having  in  mind  the  best  in- 
terest of  the  traveling  public,  also 
recognizing  the  superior  merits  of  the 
Bungalow  Air  Compressor,  have  se- 
lected Bungalow  Air  Compressors  on 
its  recent  orders  for  250  Safety  cars. 
The  compact,  low-built  design  and  its 


highly  satisfactory  performance,  espe- 
cially adapt  the  "Bungalow"  air  com- 
pressor to  "Safety"  car  service.  It  has 
been  included  in  all  the  largest  installa- 
tions. Over  3306  Safety  Cars  now 
running  on  185  different  electric  lines 
throughout  the  United  States  are 
equipped  with  Bungalow 
air  compressors. 


Brake  Building  Our  Business  for  a  Lifetime 

Westinghouse  Traction  Brake  Company 

General  Offices:  Pittsburgh,  Pa. 
Works:  Wilmerding,  Pa. 


New  York 
San  Francisco 


Washington 


Chicago 
St.  Louis 
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And  the  Mayor  of  Terre  Haute  said: 

(  To  inquirers  from  Chicago ) 

ivS  Mayor  of  Terre  Haute,  and  resident  of  Terre  Haute 
for  48  years,  I  take  great  pleasure  in  recommending  to  any 
city  in  need  of  street-car  service  the  one-man  cars.  They  are 
proven  to  be  very  satisfactory  in  Terre  Haute,  and  the  public 
would  not  care  to  change  back  to  the  old  style.  They  are 
quick  to  stop  and  quick  to  start  and  no  danger  of  anyone 
getting  hurt  by  getting  on  and  off  the  car,  as  the  door  does 
not  open  until  the  car  stops,  and  the  car  does  not  start  until 
the  doors  close.  They  don't  seem  to  have  any  trouble  in 
making  change  quick  or  issuing  transfer.  We  have  about  50 
of  them  in  operation,  and  they  are  giving  good  satisfaction 
and  good  service  and  we  have  no  complaints  from  the 
public." 

They  are  genuine 
Safety  Cars,  of  course 

because  they  are  equipped  with  automatic,  laborless  apparatus,  so 
interlocked  that  regardless  of  the  illness  or  distraction  of  the  operator 
the  power  will  be  cut  off  instantaneously,  the  airbrakes  and  sander 
apply  immediately  thereafter  and  the  doors  unlatch  for  safe  and 
easy  exit.  Furthermore,  they  are  Safety  Cars  only  when  the  doors 
must  be  closed  and  the  step  folded  before  the  car  can  start,  and  when 
the  airbrake  must  be  applied  before  the  doors  are  opened  and  the  step 
lowered  in  bringing  the  car  to  a  service  stop. 


SAFETY  CAR  DEVICES  COMPANY 

Main  Office— Boatmen's  Bank  Bldg.,  ST.  LOUIS,  MO. 

CHICAGO  WASHINGTON,  D.  C.  NEW  YORK  PITTSBURGH  SAN  FRANCISCO 

Railway   Exchange   Bldg.  Munsey  Bldg.  City  Investment  Bldg.  Westinghouse  Bldg.  Southern    Pacific    Bldg. 

CANADA — Canadian  Westinghouse  Co.,  Ltd.,  Hamilton,  Ont 
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— in  the  Congested  District  and 
on  the  Curves — Because  it  Wears 

It  gives  consistently  faithful  service  and  can  be  relied  upon  to  stand  the 
strain  where  traffic  is  heaviest. 

Where  trolley  wire  is  subjected  to  eccentric  wear  or  where  permanently 
good  alignment  is  necessary — curves  for  instance — that's  where  you 
need  Phono-Electric  Trolley  Wire  most. 

Follow  the  example  of  the  Memphis  (Tenn.)  Street  Railway.  Reduce 
maintenance  costs  NOW. 
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Your  Money's  Worth  of  Light 
With  Imperial  Crystal  Ray 

Every  available  ray  of  light  is  put  to  work  when  Imperial 
Crystal  Ray  Headlights  are  on  your  cars. 

Crystal  Ray  reflectors  are  clear  glass  mirrors,  of  true  parabolic 
shape,  ground  and  polished  on  both  sides.  All  the  light  of 
the  lamp  is  gathered  into  a  clean  sharp  brilliant  beam  shoot- 
ing far  down  the  track. 

There  are  Imperials — Incandescent,  Luminous  Arc,  Carbon 
Arc — for  every  service  from  the  white  way  district  to  your 
private  right  of  way. 

The  Ohio  Brass  Company 

MANSFIELD,  OHIO 

Manufacturers:  Car  Equipment,  Trolley  Materials,  Rail  Bonds, 
■'(*  Hi-Tension  Insulators,  Third  Rail  Insulators 

Exclusive  Sales  Agents  in  the  United  States  for  Croiise-Hind: 
Imperial  Headlights 
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TRACK    GRINDERS 

for  Every  Need 


m 


Reciprocating   Track    Grinder 


ITH  the  Reciprocating  Track 
Grinder  the  best  results  can  be  ob- 
tained with  the  removal  from  the 
rail  head  of  a  minimum  of  metal.  It  is 
especially  adopted  to  grinding  out  corru- 
gations and  slightly  cupped  and  new  joints. 
With  this  grinder  it  is  impossible  for  the 
grinding  element  to  fall  into  a  low  spot. 
The  consistent  use  of  this  grinder  has  saved 
thousands  of  dollars  for  many  electric  rail- 
ivays  according  to  their  own  statements. 


Atlat    Rail    Grinder 

The  Atlas  Rail  Grinder  can  be  used  to  best  advantages  for  getting  into  the  grooves 
of  girder  rails,  frogs,  and  switches  and  for  removing  surplus  metal  used  to  fill  up 
low  joints.  The  Universal  Rotary  Track  Grinder  which  has  many  important  ad- 
vantages is  slightly  more  expensive  than  the  Atlas.  It  has  a  grinding  wheel  that 
may  be  tilted  to  meet  any  angle  of  the  rail  head,  out  board  bearings  on  grinding 
wheel  and  other  important  features. 


.    c    ? 


Tell  us  your  track  troubles 

RAILWAY   TRACK-WORK 
COMPANY 

3132-48  E.  Thompson  St.,  Philadelphia,  Pa. 


Universal  Rotary  Track  Grinder 


Exclusive  Agents: 
ATLAS     RAILWAY    SUPPLY    CO..    ELECTRICAL  ENGINEERING   & 
Chica^.  m.  MANUFACTURING  CO.. 

Pittabursh.  Pa. 


Exclusive  Agents: 
CHA8.  N.  WOOD  CO..  HITCHCOCK,    LLOYD    *    CO.,    Inc.. 

Boston,  Mass.  77A  Queen  Victoria  St..  E.  C. 

London.  England. 
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63%  for  Bearing  and  37%  for  Reinforcement 


IN  Steel  Twin  Ties  the  economical  distri- 
bution of  Steel  under  the  work  a  tie  is 
called  on  to  do  takes  these  percentages. 

The  larger  proportion  of  the  Steel  goes 
into  the  Three-Foot  by  Thirteen-Inch 
Bearing  Plates,  which  are  Five-sixteenths 
Inch  thick.  Flanged  sides  provide  for 
stresses  in  the  plates  and  in  combination 
with  the  Three-Foot-Long  Bearing  utilize 
all  the  Steel  in  them. 

The  smaller,   but  equally  important, 


proportion  goes  into  theThree-Inch  Chan- 
nels, which  weigh  Four  Pounds  to  the  foot. 

They  space  the  rail  so  accurately  that 
no  gauge  is  needed  in  laying  Steel  Twin 
Ties. 

They  also  reinforce  the  track  founda- 
tion at  Three-Foot  Intervals. 

This  efficient  distribution  of  Steel  is 
the  fundamental  principle  of  permanent, 
proved  construction  at  less  first  cost  than 
wood  tie  probabilities. 


The  International  Steel  Tie  Company 

Manufacturers  of  Steel  Twin  Ties  and  Crossing  Foundations 
16702  Waterloo  Road  CLEVELAND,  O. 
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Indianapolis  Welders 


Indianapolis  Welders  have  been  largely  respon- 
sible for  the  saving  of  ?7000  a  year,  on  one 
property  which  has  had  five  in  use  for  a  period 
of  more  than  four  years. 

For  a  three  year  period,  after  allowing  for  in- 
terest and  depreciation,  the  figures  are  as  follows: 

Three  years'  charges  (new  rail)  $25,245 

Three  years'  maintenance  (old  rail)  3,540 

Three  years'  saving  (old  rail)  $21,705 

Annual  saving  average  (old  rail)  $7,235 


The  success  of  the  Indianapolis  Electric  Welder 
and  of  Indianapolis  Apex  joints  is  confirmed  by 
their  use  on  more  than  90  per  cent  of  the  largest 
electric  railways  in  this  country  and  have  won 
for  this  equipment  the  well  deserved  name  of 
being 

"The  Greatest  Aid  of  the  Way  Engineer." 

Write  for  details.     Get  our  Book  on 
Track  Disease 


Indianapolis  Switch  &  Frog  Co. 


Springfield,  Ohio 
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KEYSTONE  STEEL 
GEAR  CASES 

^'Riveted  for  Strength— Welded  to  Hold  the  Rivets" 


Made  in  standard  forms  for  practically 
all  modern  types  of  railway  motors. 

By  experience  it  has  been  found  that  a 
rivet  is  strong  in  one  direction  and  a 
spot  weld  in  exactly  the  opposite- — 
against  slipping. 

To  secure  the  strongest  possible  con- 
struction Keystone  cases  are  riveted 
and  welded.     Soft,  open-hearth,  deep- 


drawing  sheet  steel  of  extra  quality  is 
used  in  the  construction  of  these  cases 
and  breakage  or  tearing  out  of  the  sides 
is  unknown. 

Brackets  are  either  steel  or  malleable 
iron  castings  or  steel  forgings  and  the 
manufacturing  processes  and  design  of 
these  cases  insure  maxirnum  strength 
and  service. 


There  is  a  lot  more  about  them — write  for  data  sheet. 

Electric  Service>  Suppolies  Co. 

Manufacturer  of  Railway  Material  and  Electrical  Supplies 


PHILADELPHIA 
17th  and  Cambria  Streets 


NEW  YORK 
50  Church  Street 


CHICAGO 

Monadnock  Building 
Canadian    Distributors:    Lyman    Tube    &    Supply    Co.,    Ltd.,    Montreal,    Toronto 
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6  P.M.  Tired 


What's  the  Answer? 


n^HIS  little  graph,  as  the  highbrows  would 
-*-  call  it,  tells  the  tale  of  a  conductor  on  a 
non-pneumatized  car. 

He  came  to  work  at  7  a.  m.,  feeling  just 
great. 

By  12  noon  he  had  sagged  considerably. 

Came  back  somewhat  better  at  3  p.  m.  after 
his  swing. 

Then  down  and  down  went  his  snap  and  gin- 
ger until  the  arrival  of  the  busiest  hour  in  the 
day  found  him  at  his  worst,  both  in  strength 
and  temper. 


National  Pneumatic  Company,  Inc. 

50  Church  Street,  New  York  Edison  Bldg.,  Chicago 

Works:  Rahway,  N.  J. 
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/'^AUSE:  Hand  operation  of  doors  and 
^^  steps;  hand  pulling  of  signal  cords;  argu- 
ments with  the  motorman  to  get  a  move 
on;  distraction  from  trying  to  do  all  these 
things  and  collect  fares  at  the  same  time. 

CURE:  National  Pneumatic  Door  and 
Step  Control  and  Mechanisms,  Motorman's 
Signal  Lights,  Safety  Interlocking  Door 
Control. 

REASON :  National  Pneumatic  equipment 
never  tires  or  gets  flustered  or  loses  its 
temper. 


National  Pneumatic  Company,  Inc. 

50  Church  Street,  New  York  Edison  Bldg.,  Chicago 

Works:  Rah  way,  N.  J. 
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T^^  ERICO 

Portable    Railbonding 

Apparatus 

For  pick  up  work — a  few  bonds  to  install  here 
and  there  —  put  an  Erico  on  the  job.  It's  the 
speediest  and  most  economical  method  of  handling 
this  class  of  work  on  the  market  today. 

Two  men  follow  after  the  section  gang  with  a 
light  outfit  that  can  clear  at  a  moment's  notice  and 
pick  up  the  gaps  in  the  return  circuit. 

And  for  straightaway  bonding — 100  bonds  per 
day  are  readily  installed. 

Erico  Bonding  Apparatus  not  only  assures  good 
work — it  thoroughly  discourages  bad  work. 

Write  for  complete  data  and  a  copy  of  our  illustrated  catalog. 

THE  ELECTRIC  RAILWAY  IMPROVEMENT  CO. 

Cleveland,  Ohio 
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oiNACONEA 

COPPER 
WIRE 


The  capacity  of  the  Anaconda  Rolling 
Mills  at  Great  Falls  is  never  affected 
by  inability  to  secure  an  ample  supply 
of  raw  material. 

The  Anaconda  Copper  Mines  furnish 
an  unending  stream  of  ore  to  the  Mills. 
Output  thus  keeps  pace  with  demand. 
Delays  in  delivery  seldom  if  ever 
occur. 

Users  of  copper  wire  have  learned  to 
rely  on  the  name  Anaconda,  not  only 
as  a  mark  of  highest  quality  but  as  a 
guarantee  of  "on  time"  shipments. 


"Sfrom  Ore  to  ffinisfied  cProduct " 


Anaconda     Copper     Mining     Company 

Rolling  Mills  Deportment 
Mills — Great   Falls,    Montana 
General  Office:  111  W.  Washington  St.     ^ 
Chicago.  ■ 
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r:Ke  RESILIENT  RAILWAY  TIE 

^^jj     ^^^^     Builds  Track  wifh  no  come  Back^g^gg^  \xsMrJ 


In  the  construction  of  new  road-bed, 
an  important  factor  to  be  considered  is 

Jiesilicncy 

A  resilient  road-bed  is  not  only  less 
noisy  and  more  easy  riding,  but  les- 
sens wear  and  tear  on  equipment. 

Dayton  mechanical  ties  afford  this  re- 
siliency so  important  in  modern  track 
construction.  A  cushion  of  asphalt 
is  the  shock  absorbing  medium.  Re- 
sult— Resiliency. 

Build  your  track  with  no  comeback. 

THE     DAYTON     MECHANICAL     TIE     CO.,     704    COMMERCIAL    BUILDING,    DAYTON,    OHIO 
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One  thing 

that  never  stalls 


^//  Ackley  Brake 


/kCKLEy 

i<(0-51AFf 

"'BRAKf 


AGKIEY  BRAKE  S^  SUPPLY  CORPORATION 

G  S  AGKLEY  XS  COMPANY.  REPRESENTATIVES 

n  50  Church  StreetHevvYorKU.SA,  r 

-     .  Agencies  ^h^u<^Iu>u^6ie[i'c>ri^ 
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One  oui  of  Three  is  an 
Epcecu^ive 


Practically  one  out  of  every  three 
readers  of  the 
McGRAW-HILL  weeklies 
is  an 

Owner 

President 

Vice-President 

Secretary 

Treasurer 

Manager  or 

Banker 

It  is  important  for  your  adver- 
tising to  reach  the  superintend- 
ents, engineers,  master  mechanics, 
foremen,  bosses,  etc., — the  tech- 
nical men.  Goods  are  bought  to 
meet  their  specifications,  new  ma- 
chines or  materials  must  have 
their  O.  K. 

Through  McGRAW-HILL  publica- 
tions you  directly  reach  these  men. 

But  bear  in  mind  that  McGRAW- 
HILL  publications  not  only  reach  the 
men  who  represent  and  serve  the  buying 
power,  but  men  who  actually  are.  the  buy- 
ing power.  In  many  cases  they  reach  the 
owner  of  the  company.    They  reach  the 


Power 

Coal  Age 

Electrical  World 

American  Machinist 

Journal  of  Electricity 

Ingenieria  Internacional 

Electrical  Merchandising 

Electric  Railway  Journal 

Engineering  News-Record 

Engineering  and  Mining  Journal 

Chemical  and  Metallurgical  Engineering 


_  /jese //^ures  are  oNai/ted  /row  t/e  c/asj//t'cafion 
o/r/e  comb/net/  arcu/af/o//s  o/Jmer/canJ%fA/m'sr, 
Coa/A^e,  C/iemi'cal  ""''Neral/ur^ica/  £n^ineer/ff^. 


ryjoi 


^ojyer. 


administrative  officers.  They  reach  the 
financial  men  behind  the  company.  They 
reach  the  chief  executives — the  manager 
and  his  immediate  aids. 

Twenty-nine  and  one-tenth  per  cent, 
of  the  circulation  of  the  McGraw-Hill 
weeklies  are  men  of  this  executive,  ad- 
ministrative and  financial  group. 


McGraw-Hill  Company,  Inc. 

Tenth  Avenue  at  36th  Street 
New  York 


The  11  McGraw-Hill  Publications 
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CHAPTER  NINETEEN 


THE  ALL-BUT  PERFECT  STATE 


A  Commission  Report  of  the  Better  Sort 


This  is  a  broad   world — geographically. 

We  pay  good  money  to  have  an  analysis  made  of 
traffic  and  operating  conditions — we  look  at  it  and  file 
it — and  the  boys  who  made  up  the  report  are  the  only 
ones  to  benefit. 

In  the  AU-But  Perfect  State  things  will  be  vastly  dif- 
ferent— must  be,  to  deserve  the  name. 

There  when  a  report  is  asked  for  it  will  be  the  same 
as  asking  a  doctor  for  an  analysis.  His  real  work 
doesn't  come  in  until  he  prescribes  something  to  cure  the 
trouble — administers  the  dose  on  his  own  responsibility 
— and  sticks  to  the  job  until  the  patient  is  cured — then 
gets  his  fee  based  on  the  ability  of  the  patient  to  pay. 


For  instance  if  someone  in  the  maintenance  of  way  de- 
partment felt  that  something  was  wrong  with  the  return 
circuit — an  investigation  and  report  would  be  asked  for 
and  received  with  the  notation  "Bonding  in  bad  condi- 
tion. New  bonding  will  solve  the  problem.  Best  way 
to  do  it  is  with  Continuous  Bonds — but  put  on  with  the 
Dynamotor." 

The  word  "Bonding"  is  an  almost  meaningless  word 
unless   followed    with   the    above   italicized   sentence. 

That's  what  puts  the  sound  of  sincerity  into  a  report. 
It  leaves  nothing  to  imagination  or  experimentation. 


READING  NUMBER  NINETEEN 

Q.  Explain  just  why  the  Dynamotor  gives  a  better 
method  of  applying  bonds  than  any  other  known 
way. 

A.  It  can't  be  done  in  a  sentence.  There  are  so  many 
superior  and  economy-producing  features  about  the 
Dynamotor  that  we've  put  it  in  convenient  printed 
form  for  you  and  you  don't  have  to  be  invited  to  send 
for  it. 


Rail^Veldind  and  Bondind  Company 


W 


/'i- 


1, 


Cleveland. ,  Ohio . 
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Don't  keep  men  waiting 

for  Hot  Rivets 


It  takes  20  to  30  minutes  after  starting  the  fire  to 
produce  hot  rivets  with  a  fuel-burning  heater. 
Unless  furnace  is  started  ahead  of  time  the  men 
are  kept  waiting.  When  work  is  indoors  more  time 
is  lost — ^waiting  for  smoke  and  fumes  to  clear  out. 
Figure  how  much  time  your  men  lose  in  this  way. 
(We  estimate  1-16  to  1-12  of  each  shift).  Then  you 
will  realize  one  of  the  savings  effected  by 


B 


ELECTRIC 

RIVET  HEATER 


K 


Hot  Rivets  in  20 
to  30  seconds 

- — without  smoke,  gas  or  intense  heat 


The  Berwick  is  always  at  instant  command — whether 
for  few  rivets  only  in  short  repair  jobs  or  a  steady 
stream  of  2  to  10  per  minute  (depending  on  size  of 
rivets  and  type  of  Heater).  Power  used  only  when  hot 
rivets  are  needed. 

Costs  less  to  run  than  fuel-burning  heaters.  Less  than 
20  kilowatt-hours  per  hundred  pounds  of  rivets  heated. 
Reduces  burning  and  scaling  to  less  than  5  of  1  per 
cent.  Every  rivet  in  plain  view  while  being  heated. 
No  mass  of  fused  and  matted  rivets  at  end  of  day's 
work. 

Can  be  placed  close  to  work  without  discomfort  to 
workmen.   Easily  portable.   No  dirt  or  drippings. 


Send   for  catalogue.     State  rivet  require- 
ments and  alternating  current  conditions. 


% 


No,  4  threc-eiectrode  Berwick  Heater.  For  1  in, 
to  1  J-2  in.  rivets,  up  to  10  in.  long*  Eight  other 
standard  types  and  sizes  for  various  requirements 


American  Car  &  Foundry  Company 

165  Broadway,  New  York 

Railway  coach,  dining  and  sleeping  cars;  express,  baggage  and  mail  car^ :  electric  railway  cais:  Ireight  cars,  including  bunks,  grondola.  hopper 
dumping  and  tank  types  and  cabooses;  special  purpose  cars  lor  carrying  cane  live  stock,  etc.;  Industrial,  mine  and  logging  cars:  car  parts, 
including  trucks,  coupler  pins,  and  links,  and  chilled  cast  iron  wheels;  eieclrio  rivet  heatf-rs:  bar  iron  steel:  bo.ts.  nuts,  and  rivets;  iron-body  gate 
valves;    flanged   pipe. 

10 
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Here  is  the  ordinary 

hratded  cubU  covering.  ■■ 

Note     the     open    and  | 

\  porous  construction, 

I  fif.Uy  cut,  stretched  or  j 

unraveled.  Compare  it  [ 

iith  tHr  illustration  of  | 

I  i^urocord  above. 


^^v 
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This    is    Duracord. 

Tfiuk.  hiiivy  strands, 

i  woven  //A'e  a  pit;i  e  of 

[  }irf  hoie.  tMl  braidt'tj. 

hicturr  siiows  uulside 

itty,  only  with  im- 

f'rr^n.itirti;    (ompOunJ 

'VI  .1. 


A    Comparison   of 

DURACORD 

THE  QUALITY  CORD 

With  ordinary  cord  will  show  you  how  superior 
Duracord  is  for  every  electric  railway  purpose  where 
a  flexible  conductor  is  required. 

Because  this  combination  of  wire,  "better  than  Un- 
derwriter's rubber"  and  the  principle  of  the  woven 
cover  made  famous  by  Duraduct  car  conduit  means 
that  whether  used  in  the  open  for  track  and  line  work 
or  under  cover  for  car  maintenance  you  have  a  com- 
bination that  will  withstand  weathering,  dragging, 
crushing  or  contact  with  water,  oil  and  grease  far 
better  and  far  longer  and  at  less  over  all  cost  than 
you  ever  enjoyed  before. 

Let  us  send  you  samples  of  Duracord  and  ordinary 
Cord.  Duracord  will  prove  as  convincing  as 
Duraduct,  the  original  and  only  non-metallic  con- 
duit with  a  single  interwoven  wall  and  roller  bearing 
wireway  used  today  on  thousands  of  cars  for  every 
circuit  from  push-button  to  controller  cables. 

Tubular  Woven  Fabric  Co. 

Pawtuckety  R.  I. 
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The  Touchstone  of  the  Industry 

There  are  two  media  of  information  that  make 
Collier  Service  the  touchstone  of  the  electric 
railway  industry. 

The  human  medium  is  furnished  by  the  hun- 
dreds of  Collier  Service  men  throughout  the 
land  engaged  in  every  activity  from  contract 
closing  to  car  carding. 

The  mechanical  medium  is  furnished  by  our 
perpetual  record  of  facilities  of  the  hundreds  of 
Collier  Service  Railways. 

And  both  media  tell  us  that  electric  railway 
transportation  is  a  live  business,  a  growing 
business  and  a  business  worthy  the  continuance 
of  our  best  efforts. 


i^ftdlH^^ 
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Qfie  Fabrikoid  Probess  adds  beauty 
and  long  life  to  fabrics^some  heavy  and 
rugged,  others  dainty  as  linen-all  pliaHe^ 
scuff-proof,stain-prcK>f  and  water-proof 


-rDU  PONTIC 


Branch  Offices. 

21  East  40th  Street New  York  City 

Dime  Bank  Building Detroit.  Mich. 

Gugle  Building Columbus,  Ohio 

McCormick  Building Chicago.  III. 

Merchants  Bank  Building.  .Indianapolis,  Ind. 

Harvey  Building Boston,  Mass. 

Chronicle  Building San  Francisco,  Cal. 

Planl:  Newburgh,  N.  Y. 


Good  for  the  company — 
better  for  the  travelers 

UPHOLSTERY  of  Craftsmen  Fabrikoid 
is  low  in  first  cost  and  lower  in 
upkeep.  It  wears  for  many  years.  And 
it  never  looks  "clothy,"  no  matter  how 
tightly  stretched. 

Seats  upholstered  in  Craftsman 
Fabrikoid  always  look  well,  for  they  are 
scuff-proof  and  grease-proof.  You  wash 
them  with  soap  and  water  as  you  would 
the  car-windows. 

Passengers  like  Fabrikoid  upholstery 
because  they  know  it  is  sanitary,  and 
because  it  never  gets  soft  and  uncom- 
fortable. 

Samples  of  Craftsman  Fabrikoid  and 
complete  information  will  be  sent  upon 
request. 

DUIPONT  FABRIKOID  CO. 

WILMINGTON.  DELAWARE 


F    A 
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Canvas  Preserver 

Priming  Coat  for  NEW  Canvas 


IBRR^ 


Canvas  Roof  Paint 

Top  Coat  for  OLD  and  NEW  Roofs 


This  Is  the  Stiffest  Test  for  Any 

Canvas  Preserver — TRY  IT! 


After  preparing  the  canvas  as 
directed  below,  hold  it  this  way 
when  beginning  the  test.  Sote 
how  completely  the  surface  is 
protected  —  yet  the  canvas  is 
springy  and  totally  free  from 
stiffness. 

Watch  the  paint  on  the  fibres  as 
you  bend  and  twist  the  canvas. 
Absolutely  no  cracking  or  peel- 
ing! When  you  release  the  can- 
vas, see  how  the  fibres  snap  back 
to  their  original  position. 


Take  an  8-inch  square  of  new  canvas  and  paint  it  with  SURPACO 
Canvas  Preserver  —  give  it  a  free,  heavy  coat  so  that  every  fibre  will  be 
thoroughly  saturated. 

After  the  Preserver  dries,  cover  with  two  coats  of  SURPACO  Canvas 
Roof  Paint,  allowing  sufficient  time  for  thorough  drying  between  coats.  Take 
particular  care,  though,  not  to  apply  too  much  paint  in  these  second  and 
third  coats  —  the  idea  is  to  work  the  paint  thoroughly  into  the  fibre  and 
rub  it  out  with  the  brush  as  thin  as  possible  over  the  surface.  This  keeps 
the  canvas  pliable  and  elastic. 

Now  for  the  test.  When  the  paint  has  dried  thoroughly,  grasp  the 
canvas  firmly  at  the  sides  with  both  hands  (see  illustration  above).  Then 
STRETCH  IT,  TWIST  IT,  BEND  IT,  JERK  IT  in  any  way  you  wish.  See 
how  the  fibres  always  spring  back  to  their  first  position.  Note  the  pliability 
of  the  entire  piece  of  canvas,  how  it  stands  up  under  distortion  and  strain  and 
always  comes  back  to  its  original  shape.  Note  that  the  paint  surface  is  always 
unbroken. 

After  you  have  made  this  test  yourself  you  will  know  why  SURPACO 
Canvas  Preserver  and  Roof  Paint  actually  preserve  the  fibre  without  stiff- 
ening the  canvas;  why  they  so  successfully  withstand  the  constant  twisting, 
heavy  vibration  and  exposure  to  which  every*  car  roof  is  subjected. 

And,  you  will  also  know  why  it  is  best  always  to  specify  SURPACO 
for  all  of  your  canvas  roofs. 

Send  today  for  generous  samples  —  make  this  rigid  test  —  satisfy  your- 
self —  then  Buy  it  by  the  Barrel. 


St.  Louis  Surfacer  &  Paint  Co. 

Hazel  and  Union  Aves. 

St.  Louis,  U.  S.  A. 
Paints  for  Large  Corporation  Users  Only 
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Four  technical  men  in  Syracuse 

Jnd  what  the  Alexander  Hamilton  Institute's  training 
did  for  their  positions  and  incomes 


RECENTLY  a  great  en- 
gineering school  made 
an  analysis  of  its  graduates. 
The  survey  disclosed  this  sur- 
prising fact: 

An  knmense  proportion  of 
those  technically  trained  men 
were  working  for  men  who 
were  either  not  college  gradu- 
ates or  were  graduates  of  clas- 
sical institutions. 

Why?  Why  should  the  tech- 
nically trained  man  be  so 
often  outranked  in  business 
by  the  man  who  enters  life 
with  only  a  general  training? 
The  answer  is,  of  course,  that 
the  man  of  general  training 
goes  on  to  master  business  as 
a  whole;  the  technical  man 
often  gets  no  further  than  his 
own  special  department. 

Something  else  is  needed  if  he 
is  to  scale  those  departmental 
walls.  For  more  than  10,000 
technically  trained  men  —  in 
every  field  of  engineering  in- 
dustry —  the  Alexander  Ham- 
ilton Institute  has  provided 
that  essential  "something 
else." 

Four  men  whose  incomes 
jumped 

HERE  are  four  men  taken 
at  random  from  the  In- 
stitute's records  —  from  one 
city,  Syracuse: 

Number  one  was  in  the  en- 
gineering department  of  a 
large  automobile  manufactur- 
ing plant  when  he  enrolled. 
He  is  now  district  sales  man- 
ager for  his  company  in  Kan- 
sas City. 

Number  two  was  chief  engi- 
neer of  an  interurban  railway 
and  is  now  general  manager 


of  a  suburban  railway  system  great  foundations:  First,  the  men 
in  Svranise  behind  it — the  leaders  of  business 
■'               '  education  in  America;  second,  the 
Number  three,  a  salesman  for  thousands  of  men  whose  careers  are 
one   of   the   large   builders   of  proof  of  the  value  of  its  traming; 
,         .      ,            ,  V              ,  and  third,  the   Advisory    Council 
electrical  machinery,  became  which  consists  of :  John  Hays  Ham- 
manager   of    a    lighting    com-  mond,  the  eminent  engineer;  Frank 
pany  at  an  increased  salary.  A.  Vanderlip,  the  financier;  General 
.               .  Coleman  duPont,  the  well-known 
Number  four,    chief   engineer  business   executive;   Jeremiah    W. 
of  a  rapid  transit  company,  is  Jenks,   the   statistician   and  econ- 
now    general    manager    of    a  omist;  and  Joseph  French  Johnson, 
new    electric    railway    system  Dean  of  the  New  York  University 

,  ,        ,       1                 J       J  bchool  of  Commerce, 
in  Maryland. 

All  four  of  them  had  attained  You  are  paying  for  this  training 

some  success  before  their  en-  whether  you  accept  it  or  not 

rollment  —  most  men  who  en-  -nuSINESS  training  costs  a  little 
roll  with  the  Institute  are  ma-  JD  in  money  and  in  time,  but 
ture  and  have  already  shown  what  a  price  those  men  pay  who 
ability  —  but  they  might  have  "^ver  get  that  training! 
spent  their  whole  lives  in  They  pay  in  years  of  routine  prog- 
moderately-paid  departmen-  ress  when  the  progress  might  be 
1  .  •  rapid  and  sure;  they  pay  in  oppor- 
tai  positions.  tunities  that  pass  them  by  because 

With  the  Institute's  training  ^^7  l^^T?  "°^  ^^^  knowledge  and 

J         ^    ■    ^          11-  self-confidence    to    reach    out    and 

one    moved    out    into    selling,  ^ake  those  opportunities  their  own. 

one  into  management,  and  the  ..,                             ... 

^1         ^          •     °    I  Yon,   too,   are   paying;   paying   in 

other  two   into  larger  execu-  ^^^/^^  ^^^^^  j^  ^^^e  only  price  that 

tive    positions  —  the    sort    of  no  man  can  afford, 
positions   that  command   the 

big  incomes,  or  fit  men  to  en-  "Forging  Ahead  in  Business" 

gage  in  business  on  their  own  TUST  what  the  Institute's  Modern 

account.  J    Business  Course  and  Service  is; 

just  what  it  has  done  for  other  men 

Men  whose   testimony  counts  in  the  matter  of  position  and  of  in- 
come —  these  facts  are  printed  in 

Among  the  thousands  of  men  en-  "Forging  Ahead   in   Business."   It 

rolled  are  scores  whose  names  are  is   a   book   worth   adding   to  your 

widely  known  in  the  business  world,  business    library,    and    for    every 

and  who  testify  gladly  to  the  value  thoughtful    man    there    is    a    copy 

of  the  Institute's  training.  without  obligation.    Send  for  your 

Such  men  as:  H.  D.  Carter,  General  "^          ^' 

Manager,  Regal  Shoe  Co.;  Francis  Alexander  Hamilton   Institute 

A.     Countway,     President,     Lever  ,07  A,tor  place.  New  York  city 

Brothers  Company,  makers  of  Lux  Canadian   Address,   c.   p.   r.  Bid^.. 

and  Life  Buoy  Soap;  John  J.  Arnold  Toronto 

Vice-President,       First      National  li:2'm''"or'lZ'"h'J'n"nZZ' 

Bank    of    Chicago    and    scores    of  wh'ch  i  mny  k-op  without  ob'ntation. 

others  are  enrolled.  j^^^^ 

Piinthert 

Advisory   Council  IZ^ 

THE  Alexander  Hamilton  Insti- 
tute deals  not  in  arguments  but 
in  facts.     It  rests  solidly  on  three        POTmorr  
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TEXACO  LUBRICANTS 

for  railway  shop^  power  plant 
and  rolling  stock 

Texaco  Lubrication  Engi- 
neers will  gladly  assist  you  in 
selecting  the  right  Texaco 
Lubricants  for  your  shop — 
power-plant,  rolling  stock,  or 
any  other  equipment. 

You  may  call  upon  them  to 
make  a  survey  of  the  equip- 
ment if  necessary.  This  is 
Texaco  Service — there  is  no 
charge. 

THE  TEXAS  COMPANY 

Dept.  RJ  17  Battery  Place,  New  York  City 
New- York  Chicago  Houston 

Offices  in  Principal  Cities 
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Signals 

That  Really 

Protect 


C-tBIC   SICN^^ 


I  WEST  NEWTON,  MASS 


A  signal  is  by  definition  "a  sign 
made  to  give  notice  of  something 
— as  of  danger,"  Once  a  signal  is 
installed,  the  motorman  looks  to  it 
for  his  guidance — and  trusts  it  im- 
plicitly. It  is  therefore  easy  to  see 
why  a  poorly  working  signal  is 
more  dangerous  than  no  signal  at 
all. 

U.  S.  ELECTRIC  SIGNALS  are 
always  on  the  job. 

Night  and  day  they  tell  truthfully 
what  is  going  on  in  the  block. 
They  give  the  motorman  time  to 
bring  his  car  to  a  stop. 

Automatic  in  action,  they  never 
misregister  or  fail  to  act  —  they 
really  protect.  The  success  of 
U.  S.  Signals  is  the  best  recom- 
mendation that  we  can  give.  They 
have  qualified  as  guardians  of 
safety.  Send  for  bulletin  and  learn 
why. 


United  States 
Electric  Signal  Co. 

West  Newton,  Mass. 
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— -how  individual 
lubricating  service 
reducesrlubricating 
costs ■ 


Data: 


Room  temperature  90  degrees  F. 

Time  of  run  in  each  case,  2  hours. 

Readings  taken  every  10  minutes. 

Machine  used  had  Hindley  Worm  Drive  size  and  speed  and 

conditions  to  compare  to  actiial  commercial  use. 

Write  for  Booklet  "Results" 

THE  UNIVERSAL  LUBRICATING  CO. 

Cleveland,   Ohio 

Factory:  Sweeney  Ave.  Office:  Schofield  BIdg. 


Tl  JI  ,llH-Universal  Service 
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DAVIS  STEa  WHEELS 


American   Steel  Foundries 

1100   McCormicfe  BiiiIdind,CIiicado 
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CONTACT 


In  all  current  collecting 
devices  the  more  con- 
tact you  have  the  less 
friction  exists  owing  to 
the  tension  being  dis- 
tributed over  a  greater 
surface. 

Miller  Trolley  Shoe 
operation  proves  that 
the  greater  the  contact 
surface  more  power  is 
delivered  to  the  motors, 
giving  greater  capacity 
for  overloads. 

THE  MILLER  TROLLEY  SHOE 

has  a  contact  on  the  wire  of  3  inches. 
This  contact  is  permanent.  The  Shoe 
follows  each  little  unevenness  in  the  wire. 
It  does  not  jump  and  eliminates  all 
sparking. 

Miller  Trolley  Shoes  have  solved  many 
problems  that  were  the  outcome  of  low 
voltage. 

We  stand  ready  at  all  times  to  show  you 
on  your  own  lines  just  what  an  advan- 
tage can  be  obtained  by  equipping  your 
cars  with  the  Miller  Trolley  Shoe. 

Write  Today  for  Details 

Miller  Trolley  Shoe  Co.,  West  Newton,  Mass. 

SPECIAL  REPRESENTATIVE:  Holden  &  White,  Inc.,  Chicago 

EASTERN   REPRESENTATIVE:    National   Railway   Appliance  Co.,   New   York 
SALBS  REPRESENTATIVES: 


Alfred  Connor 
DenTer,   Colo. 

S.  I     Wailes 
Los   Angeles.   Calif. 

T.  0.   White  &  Co. 
St.  Louis.  Mo. 

F.  F.  Bodler- 
San  Francisco.  Calif. 

W.  P.  McKenney 
Portland.   Oregon 

W.  M.  McCUntock 
St.  Paul.  Minn 
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TRADK    .MAKK 


OyiND  DROOKDUSHIINIGS 


Safeties  are  just  what  the  word  im- 
plies; they  are  safe  in  operation  and 
especially  from  the  financial  invest- 
ment angle. 

''Bound  Brook" Oil-less  Bearings  also 
are  safe  and  more  particularly  from 
a  reduced  cost  of  trolley  wheel  main- 
tenance standpoint. 

"Bound  Brook"  Oil-less  Trolley 
Wheel  Bushings  are  the  best  because 
they  have  a  self  contained  lubricant 
that  never  gives  out.  Regardless  of 
speed,  regardless  of  attention,  they 
are  alwavs  lubricated. 


"Bound  Brook"   Trolley   Wheel  Bushings 

are  now  used  by  two-thirds  of  America's 

electric  railway  systems 


BOUND  BROOK  OIL-LESS  BEARING  CO. 

"Specialists   in   the   manufacture   of   Oil-less   Bushings   for 
more  than  a  third  of  a  century^' 

Bound  Brook,  New  Jersey 

Detroit   Office:    1723  Ford  Bldg. 
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You  Can't  Prevent 

the  passing  pedestrian  from  falling  in  front  of  your  cars;  accidents 
of  that  nature  have  always  happened — they  always  will  happen. 
What  you  can  prevent  is  the  possibility  of  a  serious  accident  by 
equipping  your  cars  with 

H-B  Life  Guards 

Their  operation  is  positive  and  instantaneous.  H-B  life  guards  have 
completed  the  principle  of  making  the  safety  car  safe.  They  form 
as  necessary  a  part  of  safety  car  equipment  as  the  air  brake. 

Let  us  send  you  complete  details  as  to  their  operation. 

The  Consolidated  Car  Fender  Co. 

Providence,  R.  I. 

General  Sales  Agent 

Wendell  &  MacDuffie  Co. 

61  Broadway,  New  York 
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The  history  of  Galena  Service,  as  represented  by  the  master  organi- 
zation of  mechanical  experts  maintained  by  this  company,  is  one  of 
exceptional  accomplishment  in  effecting  efficient  and  economical 
operation.  Through  the  personal  and  practical  co-operation  of  these 
lubrication  specialists,  thousands  of  dollars  are  saved  annually  to  the 
traction  lines  of  America,  in  time,  reduction  of  repair  bills  and  extra 
mileage  attained  through  the  use  of  the  right  oil  in  the  right  place. 

Galena  Service  does  not  deal  in  guesswork  or  experiment,  but  dem- 
onstrates the  successful  methods  that  have  been  perfected  through 
fifty  years  of  practical  experience — methods  that  are  daily  proving 
their  value  on  hundreds  of  electric  railways. 

When  Galena  Service  Goes  In — 
Lubricating    Troubles  Go    Out! 


&ikiici-ai?aMl 


and    all   principal  American    cities 

IVl  O  IN  TT  F«  E /X  l_ 


uorscaoiM       -torom-to 


^UEINOS  /<\IF3ES 


F>/ak.F*  I  ^ 


•■* 
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Foresightedness,  in  ordering  while  necessary  material  is  obtain- 
able, is  only  plain  common  sense  in  these  days  of  high  demand 
and  low  supply. 


One  of  the  plants  where  G-E 
Armature  Coils  are  made 


Order  Your  G-E  Armature  Coils  Now 
For  Your  Next  Winter's  Needs 


Particularly  in  winter,  is  it  advisable 
to  have  on  hand  plenty  of  repair  parts 
for  car  equipment. 

G-E  Armature  Coils  are  like  spare 
tires  in  the  garage.  The  burnt  out 
armature  can  be  made  ready  quickly 
for  service  again  without  waiting  for 
new  coils. 

G-E  Armature  Coils  for  G-E  Motors 
insure  an  absolute  fit,  saving  time 


and  injury  to  the  coil  in  installing 
and  later  shrinkage  and  vibration  in 
service.  G-E  Armature  Coils  are 
steam  moulded,  insuring  permanent 
fit. 

Remember  that  G-E  repair  parts  for 
G-E  equipment  preserve  "original 
equipment  quality."  Order  now  be- 
fore winter  storms  can  delay  ship- 
ments. 


Gene 
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The  Amalgamated 
and  the  B.  R.  T. 

THE  events  of  the  past  week  have  justified  the  posi- 
tion taken  early  in  the  Brooklyn  strike  by  Receiver 
Garrison,  acting  under  instructions  of  the  Court,  to 
have  no  further  dealings  with  the  Amalgamated  Asso- 
ciation. Even  the  effort  of  Governor  Smith  to  bring 
about  a  conference  over  the  situation  between  Judge 
Mayer  and  the  head  of  the  American  Federation  of 
Labor  was  unsuccessful.  Evidently  the  time  of  the 
Amalgamated  on  the  Brooklyn  system  has  passed.  It 
may  be  that  the  situation  got  out  of  the  control  of  its 
highest  officials  during  the  early  part  of  the  contest. 
In  that  case,  as  Mr.  Garrison  points  out  and  as  was 
done  in  the  Pittsburgh  strike,  the  men  should  have 
been  ordered  back  to  work.  As  it  is  now,  the  officers 
responsible  for  the  operation  of  the  Brooklyn  Rapid 
Transit  system  will  have  the  opportunity  of  comparing 
the  relative  efficiency  and  discipline  of  its  force  under 
Amalgamated  control,  as  during  the  past  twenty  months, 
and  outside  that  control,  as  in  the  future. 


Motor  Truck  Competition 
Is  Not  on  a  Sound  Basis 

THE  motor  truck  manufacturers  and  rubber  tire 
producers  are  engaged  in  a  very  broad  and  vigorous 
campaign  to  foster  the  "ship-by-truck"  movement  for 
evident  selfish  reasons.  They  are  making  real  headway 
despite  the  fact  that  shipping  by  road  is  bound  to  be 
more  expensive  than  by  rail,  except  for  the  short-haul 
business. 

The  phenomenal  growth  of  the  ship-by-truck  move- 
ment, in  our  opinion,  has  been  due  primarily  to  the 
inability  of  the  steam  railroads  to  handle  the  business 
offered,  either  at  all  or  only  with  great  delay.  The 
cost  of  transportation  has  been  of  minor  importance  to 
the  shipper,  whose  principal  problem  was  to  send  to  the 
consumer,  or  that  of  the  consumer  to  get  from  the  manu- 
facturer, the  equipment,  merchandise,  materials  or 
supplies  that  were  essential  to  the  continuity  of  a 
business  enterprise.  In  this  circumstance  an  abnormally 
high  transportation  charge  was  of  insignificant  con- 
sequence compared  to  the  need  for  the  thing  or  material 
wanted,  and  wanted  quickly.  And  since  with  war  con- 
ditions there  was  no  end  of  instances  of  this  kind  the 
truck  transportation  business  flourished,  and  as  war 
conditions  or  worse  have  continued  since  the  signing  of 
the  armistice  the  trucking  business  has  continued  to 
grow.  The  companies  so  engaged  have  made  money, 
but  they  have  made  it  at  fairly  high  rates  and  largely 
at  the  expense  of  the  taxpayers  who  have  built  the  roads. 
In  June  of  this  year  the  writer  drove  from  New  York 
City  to  Chicago  over  the  Lincoln  Highway.  Undoubtedly 
this  highway  has  had  more  maintenance  and  improve- 
ment work  done  upon  it  in  the  last  three  years  than  any 
other  series  of  roads  in  the  country,  by  far.  Yet, 
despite  the  enormous  expenditures  of  money  used  in  this 


way,  decidedly  the  greater  part  of  that  famous  highway 
between  New  York  and  Chicago  is  not  only  not  good 
for  driving  but  is  decidedly  bad.  The  only  really  good 
portions  are  those  stretches  that  have  been  built  within 
a  year — or  at  least  are  practically  new.  Outside  of 
these  stretches  of  new  construction  the  roads  vary 
from  fair,  with  an  occasional  hole,  to  roads  with  the 
surface  all  gone  and  the  stone  foundation  so  full  of 
sharp  holes  that  it  is  passable  only  at  the  slowest  speed 
at  which  a  car  can  be  driven.  For  as  much  as  60  miles 
in  a  stretch  road  is  encountered  on  which  the  surface  is 
all  gone,  and  the  tourist — as  well  as  the  local  farmer — is 
compelled  to  travel  at  a  snail's  pace  and  suffer  great 
discomfort,  not  to  mention  the  strain  and  wear  on  a  car 
or  farm  motor  truck.  Then  there  is  mile  after  mile 
where  the  tourists  (and  all  vehicles)  have  taken  refuge 
from  the  once  improved  road  in  a  new  trail  in  the  sod 
along  the  roadside.  Even  road  that  is  comparatively 
good  is  studded  here  and  there  with  a  dangerous  hole  or 
break  in  the  paving — the  beginning  of  what  soon 
becomes  a  complete  disintegration. 

This  is  a  rough  picture  of  what  heavy  trucking  is 
doing  for  our  principal  national  highway,  and  we  are 
informed  by  highway  experts  that  it  is  typical  of  the 
deterioration  of  the  improved  roads  everywhere,  but 
particularly  in  the  country  surrounding  all  of  the  larger 
cities.  Concrete,  stone  and  macadam,  brick  and  gravel 
roads,  all  seem  to  suffer  a  similarly  rapid  disintegration, 
for  the  better  the  road  the  heavier  the  traffic.  Seem- 
ingly the  only  roads  that  are  standing  up  are  those 
from  which  heavy  trucking  is  barred,  and  the  number  of 
such  restricted  roads  is  rapidly  increasing. 


This  Form  of  Competition 
Should  Grow  Less 

IT  SEEMS  to  us  that  these  things  point  unmistakably 
to  the  following  conclusions: 

The  abnormally  congested  condition  for  freight  on  the 
steam  roads,  which  has  contributed  so  greatly  to  the 
success  of  motor  truck  companies  in  the  past,  is  rapidly 
passing,  so  that  the  expense  of  transportation  will  be  a 
more  and  more  important  consideration  in  the  future 
when  a  choice  of  carrier  is  made.  The  astounding 
disintegration  of  the  good  roads,  due  to  the  truck- 
ing, is  bound  to  react  against  the  ship-by-truck 
movement.  It  is  only  a  matter  of  time  until  the 
farmers  and  motorists  and  taxpayers  generally  will 
become  aroused  to  the  destruction  of  the  roads  that  is 
resulting  from  the  trucks  and  will  then  either  insist 
upon  truck  transportation  companies  paying  a  justly 
heavy  penalty  for  the  privilege  of  using  the  roads  or  will 
rule  them  off  the  roads  altogether.  When  truck  com- 
panies are  forced  to  pay  their  fair  share  of  the  original 
construction  cost  and  maintenance  of  the  highways  they 
use  their  operating  costs  will  be  so  high  as  to  react 
seriously  against  their  ability  to  secure  business,  except 
short    haul.      And    this    condition    is    surely    coming. 
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The  public  is  slow  to  appreciate  a  situation  of  this  kind, 
but  there  are  already  frequent  evidences  of  an  aroused 
opinion  against  allowing  the  truck  companies  the  free 
use  of  the  highways.  Certainly  the  people  are  not  going 
to  tolerate  an  endlessly  increasing  tax  rate  made  neces- 
sary in  large  part  by  increasing  road  maintenance  costs. 
And  if  the  roads  are  not  maintained  because  of  limited 
funds  truck  companies  are  going  to  suffer  materially  and 
their  operating  costs  and  rates  increase  correspondingly, 
even  though  they  are  not  made  to  share  directly  in  road 
maintenance,  for  bad  roads  mean  very  high  truck-main- 
tenance costs. 

Mindful  of  these  things,  we  incline  to  the  belief  that 
the  electric  railways  have  not  a  great  deal  to  fear  in 
the  future  from  motor  truck  competition.  With  a 
return  to  normal  business  conditions  shipments  of  all 
kinds  will  find  their  way  back  to  transportation  by  rail, 
and  at  rates  that  the  truck  companies  cannot  possibly 
meet.  Normal  times  will  mean  a  return  of  normal 
competition,  and  that  is  what  the  electric  railways  can 
welcome,  for  in  neither  service  nor  cost  can  the  gasoline- 
propelled  highway  motor  truck  compete  with  the  elec- 
trically propelled  rail  car — certainly  not  if  the  truck  is 
compelled  to  pay  a  proper  portion  of  the  roadway  ex- 
pense, and  probably  not  even  without  this  expense. 

We  think  the  motor  truck  companies  know  full  well 
that  they  must  sooner  or  later  stand  a  share  of  the 
highway  expense,  but  they  are  getting  business  while 
the  getting  is  good.  If  they  can  jump  in  now,  free  from 
right-of-way  expense,  and  make  a  large  profit  they  can 
afford  to  conduct  an  insecure  business,  retiring  there- 
from when  the  public  is  aroused  to  action.  This  would 
seem  to  point  to  the  logical  interest  of  the  electric  rail- 
ways, as  very  large  taxpayers,  in  the  enlightenment  of 
the  public  on  the  use  of  the  rails  to  save  the  highways. 


to  be  proud  of  its  record.  New  Yorkers,  however,  seem 
to  have  accepted  as  a  matter  of  course  a  transportation 
feat  at  which  men  acquainted  with  problems  of  traffic 
handling  all  marvel. 


A  Tremendous  Undertaking 
Well  Done 

NO  SMALL  task  confronted  the  Interborough  Rapid 
Transit  Company  in  the  Brooklyn  Rapid  Transit 
strike.  The  company  has  long  had  short  extensions  in 
operation  between  Manhattan  and  Brooklyn,  but  just 
before  the  strike  the  Nostrand  Avenue  and  the  Eastern 
Parkway  extensions  of  the  subway  were  opened  in  that 
borough.  It  was  to  these  lines  that  the  principal  task 
fell  of  lending  transportation  succor  to  the  residents 
of  the  East  New  York  and  Flatbush  sections  of  the 
"city  of  churches."  The  lines  were  not  thoroughly 
tuned  up  when  the  call  was  made  upon  them  for  service 
in  the  strike,  but  so  thoroughly  had  the  Interborough 
done  its  work  of  schooling  its  men  and  preparing  for 
the  opening  that  the  company  was  able  to  handle 
approximately  400,000  additional  Brooklyn  passengers 
a  day  on  all  of  its  lines.  This  was  a  physical  task  of  tre- 
mendous proportions. 

Motor  bus  lines  and  vehicles  of  all  descriptions 
fed  their  hordes  into  the  sixteen  Interborough  stations 
in  Brooklyn,  but  the  company  picked  the  passengers 
up  and  landed  them  in  Manhattan  via  two  tubes  under 
the  East  River  with  a  minimum  of  discomfort  as  far 
as  its  part  of  the  work  was  concerned.  Publicity  played 
its  part  in  the  undertaking,  for  the  company,  previous 
to  opening  the  lines,  carefully  placarded  its  stations 
with  maps  and  distributed  pamphlets  giving  all  details 
as  to  trains.  Great  credit  has  been  reflected  upon  the 
whole  organization  by  the  celerity  with  which  the  task 
was  accomplished.     The  Interborough  has  good  reason 


That  Section  IMembership  Trophy 
Still  Reposes  at  Providence 

THE  company  section  movement  has  not  been  very 
active  during  the  past  three  years  or  so,  which  is 
not  to  be  wondered  at  in  view  of  the  circumstances 
under  which  electric  railways  have  been  operating.  The 
clouds  are  lifting  now,  however,  and  some  live  spirits  in 
the  industry  ought  to  be  starting  new  company  section.^ 
of  the  American  Electric  Railway  Association.  With 
v.  view  to  stimulating  interest  in  this  worthy  field  of 
association  activities,  the  Electric  Railway  Journal, 
in  the  spring  of  1918,  donated  to  the  association  a  silver 
cup  to  be  held  by  the  section  organized  with  the  largest 
membership.  This  was  in  due  course  awarded  to  the 
Rhode  Island  Company  section,  which  still  retains  it. 
Without  desiring  to  deprive  the  section  at  Providence  of 
the  "rights,  privileges  and  honors  thereunto  appertain- 
ing," the  Journal  would  suggest  that  the  trophy  fails  of 
its  main  purpose  unless  it  passes  occasionally  from 
hand  to  hand.  It  is  necessary  only  to  start  a  section 
with  217  members  to  secure  possession  of  it. 


A  Live  Line  Not  Necessarily 
a  Deadly  Line 

SOME  power  companies  have  been  testing  and  repair- 
ing high-voltage  lines  while  "hot"  and  claim  that 
such  practice  is  cheaper,  safer  and  quicker  than  the 
usual  one  of  "killing"  the  line  when  work  is  to  be  done 
upon  it.  Shields,  tools,  insulators  and  methods  have 
been  developed  to  such  an  extent  that  many  power  com- 
panies now  do  all  insulator  replacement  and  testing, 
splicing  and  other  line  work  on  live  lines.  For  example, 
the  Consumers'  Power  Company  in  Michigan  and  the 
Georgia  Railway  &  Power  Company  in  Georgia  have 
developed  and  successfully  used  methods  for  live  work 
on  their  lines. 

Both  safety  and  service  conditions  indicate  a  trend 
toward  other  methods  in  line  work  than  have  been  the 
practice.  Accidents  to  employees  occur  to  a  great  extent 
among  linemen  and  electricians  who  have  been  educated 
in  the  "dead  line"  school.  Sudden  circuit  interruptions, 
insulator  and  transformer  breakdowns,  rotary  flash- 
overs,  fuse  burnouts  and  other  continuity-of-service 
factors  in  our  ever-growing  complexity  of  apparatus  and 
circuits  all  tend  to  make  for  a  quicker  and  better  method 
for  handling  emergency  and  routine  line  and  substation 
conditions. 

Dead  lines  become  live  ones  too  frequently  for  safety 
in  spite  of  extraordinary  precautions;  network  circuits 
offer  too  many  opportunities  for  energizing  supposedly 
dead  lines.  Most  accidents  are  due  to  the  old  story:  "It 
was  supposed  to  be  a  dead  line."  No  man  takes  liberties 
with  a  live  line,  and  perhaps  there  are  many  advantages 
in  treating  all  lines  as  live  lines.  If  we  adopt  the  live- 
line  method  of  operation  only  two  factors  enter  into 
consideration,  relative  speed  and  availability  of  properly 
insulated  apparatus  and  methods. 

It  is  claimed  that  speed  in  repair  and  testing  is  much 
greater  in  live-line  working,  as  no  time  delay  occurs 
because  of  communication  with  substations  or  power 
stations  in  order  to  kill  or  energize  lines  and  no  special 
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grounding  apparatus  is  necessary.  The  line  force  can 
operate  on  the  emergency  repair  immediately  and  need 
have  no  connection  with  any  other  division  of  the 
operating  organization.  All  insulator  tests  can  be  made 
while  lines  are  utilized  for  delivering  energy.  A  re- 
markable fact  is  that  the  employees  prefer  live  work. 
It  means  steady  employment  with  better  morale  instead 
X  of  late-at-night  or  off-load  emergency  and  rush  work.  It 
permits  routine  rather  than  emergency  line  force  con- 
!  ditions. 

Probably  the  greatest  asset  to  operating  companies 
in  live-line  repair  work  is  the  fact  that  service  inter- 
ruptions are  quickly  repaired  without  disturbing  the 
system  routine.  Costs  of  tools  and  the  other  items  are 
immaterial  under  these  conditions  and  only  speed  and 
safety  are  considered.  We  venture  to  predict  a  greatly 
increased  amount  of  live-line  work  for  the  electrical 
industry  and  can  see  many  advantages  of  live-line  work 
on  the  high-voltage  lines  that  will  be  used  in  connec- 
tion with  future  trunk  line  electrification  projects,  par- 
ticularly in  the  West. 


Speeding  Up  

Car  Repairs 

THE  combination  of  high  prices  and  lack  of  money 
has  forced  electric  railways  to  defer  the  purchase 
of  new  rolling  stock,  and  on  many  properties  all  of 
the  available  cars  are  needed  continually.  Naturally, 
considerable  pressure  is  brought  to  bear  upon  the 
mechanical  departments  by  officials  to  insure^  that 
necessary  repairs  are  made  as  speedily  as  possible. 
Labor  organizations  have  condemned  the  practice  of 
working  overtime,  so  the  getting  out  of  damaged  cars 
and  even  those  that  are  brought  in  for  repairs  on  a 
prearranged  schedule  has  proved  a  serious  problem. 
The  effect  of  this  need  is  to  place  maintenance  pro- 
grams and  practices  on  a  higher  plane  than  ever  be- 
fore. Railways  are  giving  more  attention  to  the  ar- 
ranging of  repair  schedules  so  as  to  fit  in  with  the 
needs  of  the  transportation  department. 

In  the  old  days  when  duplicate  equipment  was  used 
the  open  cars  were  repainted  in  winter  and  the  closed 
cars  in  summer.  Now  with  equipment  in  operation 
continually  throughout  the  year  the  beat  schedule  for 
the  paint  shop,  the  overhauling  shop  and  other  repair 
departments  would  be  to  have  the  cars  pass  through 
the  shops  at  a  uniform  rate.  But  when  the  field  of 
transportation  is  considered  with  a  view  to  producing 
the  most  efficient  system  as  a  whole  it  is  evident  that 
tliere  must  be  intimate  co-operation  between  the  oper- 
ating and  mechanical  departments.  The  best  arranged 
schedule  of  repairs  from  the  transportation  depart- 
ment .standpoint  would  be  one  under  which  cars  are 
withdrawn  from  service  in  greater  numbers  during 
off-peak  periods  of  traffic.  Thus,  for  example,  if 
the  transportation  department  finds  that  it  needs  all 
of  the  cars  during  December  and  January,  repairs 
during  these  months  should  be  limited  to  such  as  are 
absolutely  necessary  and  .should  be  carried  out  as  speed- 
ily as  possible. 

The  question  in  its  broadest  aspect  then  is  to  decide 
between  low  maintenance  co.st,  which  results  from 
a  uniform  schedule  of  repairs  with  more  equipment, 
as  against  a  plan  of  eliminating  certain  work  and 
classes  of  repairs  during  maximum  periods  of  traffic 
in  order  to  have  a  smaller  investment  in  rolling  stock. 

To  assist  in  this  work  the  operating  department  can 


also  do  much.  Careful  operation  decreases  the 
number  of  damaged  cars.  Furthermore,  cars  should  not 
be  turned  in  for  minor  repairs  by  the  transportation 
department  as  happens  to  suit  its  convenience,  but 
they  should  be  ordered  in  by  the  mechanical  depart- 
ment at  times  when  they  can  be  handled  speedily. 
It  is  only  by  exerting  their  best  efforts  in  such  direc- 
tions as  this  that  railways  can  give  most  satisfactory 
service  to  the  public. 


Automatic  Substation 
Invades  Cleveland 

THE  Cleveland  (Ohio)  Railway  decided  to  try  oiit 
the  automatic  control  plan  only  after  consid- 
erable deliberation.  There  was  no  question  in  the 
minds  of  its  engineers  as  to  the  applicability  of  auto- 
matic control  to  interurban  line  operation  and  to 
many  city  conditions.  Whether  it  would  function 
adequately  in  Cleveland  was  another  question.  This 
question  was  considered  several  years  ago,  in  fact 
as  soon  as  the  scheme  was  seen  to  have  possibilities. 
If  it  had  not  been  for  the  war  Cleveland  would  have 
had  at  least  one  "automatic"  much  earlier,  as  it  was 
the  ardent  desire  of  L.  P.  Crecelius,  superintendent  of 
power,  to  study  the  perfonnance  of  a  sample  equip- 
ment under  actual  local  conditions. 

Now,  when  automatic  equipments  can  be  obtained 
with  reasonable  celerity,  the  railway  company  cannot 
wait  to  experiment,  for  Cleveland  is  growing  so  rapidly, 
with  a  corresponding  demand  for  power  to  drive  the 
cars,  that  additional  substations  had  to  be  provided 
at  once.  And,  fortunately,  the  reputation  of  the  auto- 
matic substation  is  now  so  good  that  the  decision 
was  promptly  reached  to  equip  the  next  four  "subs" 
at  least,  including  the  Cleveland  Heights  station  just 
completed,  with  control  apparatus  of  this  type. 

Practically  all  of  the  "automatics"  now  in  opera- 
tion are  of  the  one-unit  type.  The  notable  exception 
is  the  Oakland  substation  of  the  Rhode  Island  Com- 
pany, described  in  the  issue  of  this  paper  for  Dec. 
14,  1918.  To  be  sure,  the  Milwaukee  Electric  Railway 
&  Light  Company  put  in  an  automatic  station  with 
two  rotaries  as  long  ago  as  three  years,  but  these 
were  600-volt  machines,  operated  as  a  pair  in  series, 
and  were  essentially  one  unit  as  far  as  the  control 
was  concerned.  The  Heights  substation  in  Cleveland 
contains  a  two-unit  equipment  and  the  two  machines 
are  arranged  ingeniously  to  relay  each  other,  keeping 
the  individual  rotary  load  factor  as  high  as  possible. 
This  is  the  most  difficult  duty  which  can  be  imposed 
on  the  apparatus,  but  there  is  no  inherent  reason  why 
it  should  not  be  reliably  performed.  The  results  here 
will  be  watched  with  particular  interest  because  th^ 
Cleveland  Railway  has  been  very  successful  in  keeping 
the  rotary  capacity  adjusted  to  the  "load  line"  in  its 
manual  substations.  How  the  two  methods  of  control 
compare  in  this  respect  will  be  considered  later  after 
operating  records  are  available. 

In  an  article  printed  elsewhere  in  this  issue  the 
appearance  of  the  Heights  substation  is  shown  by 
means  of  drawings  and  pictures,  and  the  essential  oper- 
ating principles  are  pointed  out.  A  few  minor 
changes  in  the  control  are  still  being  made,  so  that 
the  technical  account  of  the  layout  will  be  deferred 
for  a  few  weeks  until  the  finishing  touches  have  been 
applied.  In  the  meantime  the  station  is  giving  an 
excellent  account  of  itself. 
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Cleveland  Heights  Two-Unit  Automatic  Substation 


1 — starting  panels  for  rotary  and  blower  motor. 
2 — One  of  the  1,500-kw.  rotary  converters. 

3 — Looking  down  from  gallery  over  one  rotary  and  it.s  starting 
panel,   transformers  and   oil  switches. 

4 — General  view  of  equipment  In  and  under  gallery. 


5— Commutator-end  bearing  of  rotary,  switchboard  and  columns 
supporting  one  crane  rail. 

6 — Alternating-current  end  of  rotaries  with  resistor  gallery  In 
background,  taken  from  top  of  alternating-current  oil-switch 
compartments. 
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The  Cleveland  Railway  Commissions  Its  First 

Automatic  Substation 

Cleveland  Heights  Section  Now  Supplied  from  Two- 
Unit  Station  Containing  1,500-Kw.  Rotary  Converters, 
Arranged  to  Adjust  Capacity  to  Load  Automatically 


THE  Cleveland  (Ohio)  Railway  has  just  put  into 
operation  the  first  of  several  automatic  substa- 
tions to  care  for  the  rapidly  growing  demand  for 
power'from  its  system.  This  substation  is  of  particular 
interest  because  it  is  the  first  of  the  Westinghouse  two- 
unit  substations.  It  is  the  largest  automatic  substation 
yet  put  into  operation  and  it  embodies  a  number  of 
new  operating  details.  In  fact,  there  are  several  minor 
improvements  still  be- 
ing .  installed,  so  that 
at  this  time  it  is  pos- 
sible only  to  give  a 
preliminary  statement 
of  the  details.  A 
later  article  will  take 
up  the  technical  fea- 
tures, with  an  account 
of  the  exact  sequence 
of  operations.  The 
accompanying  illus- 
trations are  from  re- 
cent photographs  and 
drawings  and  show 
the  station  as  it  is 
today,  complete  as  far 
as  the  general  appa- 
ratus is  concerned, 
but  awaiting  a  few 
finishing  touches  in- 
side and  out. 

For  about  eight 
years  the  Cleveland 
Railway      has      been 

using  power  in  increasing  quantities  from  the  Cleveland 
Electric  Illuminating  Company.  The  contract  with  the 
power  company  went  into  effect  Nov.  15,  1912,  at  which 
time  the  railway  had  one  substation  in  operation.  A 
comprehensive  program  of  expansion  of  substations  and 
distribution  systems  has  been  under  way  in  the  mean- 
time. 

In  an  article  in  the  issue  of  the  Electric  Railway 
Journal  for  April  5,  1913,  page  618,  the  subject  was 
covered  in  a  rather  complete  fashion  and  the  design 
and  construction  of  the  Windermere  substation,  the  first 
one,  were  discussed  and  illustrated.  In  that  article  a 
map  was  given  showing  the  substation  layout  plan  then 
under  way,  four  substations  being  indicated.  These 
were:  Windermere,  with  an  immediate  installation  of 
four  rotaries  and  an  ultimate  installation  of  five,  all  of 
1,500-kw.  capacity;  Harvard  Avenue,  with  three  and 
five  rotaries  respectively;  Coutant  Avenue,  with  two 
and  four,  and  West  Twenty-fifth  Street,  with  two 
1,000-kw.  rotaries  at  the  start  and  four  1,000-kw. 
rotaries  ultimately.  In  the  article  attention  was  di- 
rected particularly  to  the  design  of  the  60-cycle  rotary 
converters  used  in  these  substations,  which  embodied 
a  number  of  features  included  for  the  purpose  of  min- 


facade  of  substation  with  conduit  terminal  at 
left  in  foreground 


imizing  danger  of  flashover,  hunting,  etc.  The  rotaries 
were  built  with  liberal  quantities  of  active  iron  and 
copper,  and  with  very  heavy  armatures  having  great 
energy  storage  capacities  and  operating  at  high  rota- 
tive speed.  The  rotaries  are  provided  with  squirrel- 
dage  dampers,  mounted  in  the  main  pole  pieces,  for 
use  in  starting  and  for  preventing  hunting.  These 
rotary  converters  operated  very  satisfactorily. 

The  experience  of 
the  Cleveland  Rail- 
way with  this  new 
type  of  rotary  was 
covered  in  a  paper 
read  by  L.  P. 
Crecelius,  superinten- 
dent of  power  of 
the  railway,  before 
the  Cleveland  Section 
of  the  American  Insti- 
tute of  Electrical 
Engineers,  on  March 
23,  1914.  This  was 
abstracted  in  the  is- 
sue of  the  Electric 
Railway  Journal 
for  March  28,  page 
713.  Mr.  Crecelius' 
remarks  and  the 
resulting  discussion 
showed  conclusively 
that  the  60-cycle  ro- 
tary converter  was 
an  assured  success 
and  that  the  fear  of  unsatisfactory  operation  was  not 
warranted  as  a  deterrent  in  the  use  of  machines  of 
this  type  where  there  was  good  reason  otherwise  for 
using  them. 

These  references  to  the  early  history  of  the  Cleveland 
Railway  substations  are  given  in  order  to  show  how  a 
logical  foundation  was  laid  for  such  future  develop- 
ments as  that  of  the  automatic  substations,  although 
at  the  time  this  particular  innovation  had  existed  in 
the  minds  of  only  a  few  pioneers. 

The  fifth  substation  in  the  series,  and  the  immediate 
predecessor  of  the  new  automatic  substation,  was  that 
located  on  Cedar  Avenue  at  the  point  where  a  steam 
power  plant  had  been  previously  located.  This  steam 
plant  is  shown  on  the  map  reproduced  with  the  first 
article  referred  to.  The  Cedar  Avenue  substation  was 
the  largest  of  the  series,  containing  eight  1,500-kw. 
rotaries.  This  brought  the  total  substation  equipment 
of  the  system  up  to  twenty-three  1,500-kw.  units  and 
two  1,000-kw.  units,  a  combined  capacity  of  36,500  kw. 
In  addition  there  is  the  Viaduct  power  plant,  600-volt 
direct  current,  with  a  capacity  of  42,500  kw.  When  the 
four  automatic  substations  forming  the  present  program 
are  completed  the  substation  capacity  will  have  been 
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increased  by  12,000  kw.,  or 
to  a  total  of  46,500  kw. 
The  combined  power  ca- 
pacity of  the  system  will 
then  be  more  than  90,000 
kw. 

The  new  automatic  sub- 
station, known  as  the 
Heights  substation  from 
its  location  in  Cleveland 
Heights,  has  been  installed 
to  take  care  of  the  city 
load  which  is  outside  of 
the  two-mile  limit  of  the 
Cedar  Avenue  substation 
and  the  load  of  the  new 
Cleveland  Interurban  Rail- 
way line,  which  is  being 
operated  by  the  Cleveland 
Railway.  This  line  was 
described   in  the  issue  of 

this  paper  for  July  31,  1920,  page  204.  The  inter- 
urban line  extends  about  two  miles  beyond  the  Heights 
substation,  so  that  its  load  can  be  easily  taken  care  of. 
In  addition  the  station  will  relieve  greatly  the  load  on 
the  Cedar  Avenue  substation,  which  is  in  the  most 
densely  populated  residential  section  of  the  city. 

The  Heights  substation  contains  two  1,500-kw.  West- 
inghouse  rotarj-  converters,  each  equipped  with  circuit 
breakers,    transformers    and    automatic    control    equip- 
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ment.  Although  the  station 
will  not  carry  a  load  con- 
tinuously, at  least  one  of 
the  units  will  be  operated 
from  about  4  a.m.  until 
midnight.  This  machine 
will  be  placed  on  the  line 
automatically,  when  the 
cars  in  its  district  start 
running,  and  the  trolley 
voltage  drops  below  normal. 
After  this  happens  it  will 
take  the  unit  about  forty 
seconds  to  get  under  way' 
and  converting  energy  for 
the  transportation  system. 
This  unit  will  continue  to 
take  care  of  the  load  until 
such  time  arrives  as  it  has 
been  obliged  to  carry  full 
load  for  about  fifteen  min- 
utes. At  this  time  the  second  machine  will  be  started 
automatically  to  take  its  share  of  the  load. 

The  two  machines  will  carry  the  load  through  the 
morning  peak,  the  second  continuing  to  operate  until 
it  carries  only  50  per  cent  of  normal  load.  Fifteen 
minutes  after  this  point  is  reached  the  second  machine 
will  shut  down,  leaving  the  first  to  supply  the  energy 
for  the  day  load.  Then  when  the  evening  load  comes 
on  and  goes  off  the  second  machine  will  be  started  and 


substation,  shop-battery 

AT  LEFT 


POWER  ZONES  OF  2  MILES  RADIUS  SURROUNDING  SUBSTATIONS 

2 — Viaduct   power   plant.      3 — ^Windermere.      4 — ^Harvard.      5 — West   25th   Street.      6 — Coutant      7 — Cedar.      8 — ^Heights.      9 — St 

Clair.     10 — CoUinwood.     11 — ^West  Seventy-third  Street. 
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stopped  to  meet  these  conditions.  At  midnight,  when 
the  cars  stop  running,  the  first  machine  will  auto- 
matically shut  down. 

Besides  being  designed  to  take  care  of  varying  con- 
ditions as  described,  precautions  have  been  taken  to 
meet  all  difficulties  that  can  be  foreseen.  For  this  pur- 
pose there  are  eisrhteen  protective  relays,  each  one  func- 
tioning as  conditions  for  its  use  arise.  As  ureviouslv 
mentioned,  the  details  connected  with  these  relays  will 
be  taken  up  in  a  later  article. 

The  next  automatic  station  which  is  now  under  con- 
struction, the  St.  Clair  substation,  will  pick  up  primarily 
the  load  on  the  St.  Clair  line  between  the  districts 
economically  served  by  Cedar  Avenue  and  Windermere 
substations.  The  other  new  automatic  substation,  the 
Collinwood,  will  take  care  of  increased  load  on  existing 
stations  and  load  of  lines  extended  since  the  former 
stations  were  built.  An  interesting  feature  of  the  load 
to  be  served  by  the  Collinwood  station  lies  in  the  fact 
that  the  equipment  is  needed  continuously  in  this  loca- 
tion, near  Euclid  Beach,  where  heretofore  only  a  sum- 
mer load  existed.  So  scarce  have  homes  become  in 
Cleveland  that  the  summer  cottages  are  being  con- 
verted so  as  to  be  used  the  year  round.  This,  of 
course,  has  increased  the  winter  load  materially  in  this 
locality. 

School  Initiated  to  Teach  Men  Proper  Maintenance 
OF  Substations 

The  difficulty  of  obtaining  proper  maintenance  men, 
sometimes  encountered  in  the  installation  of  automatic 
substation  eauipment,  was  obviated  by  the  Cleveland 
Railway  in  the  following  manner:  When  the  stations 
were  contemplated  it  was  seen  that  several  high-class 
men  were  desirable  who  would  be  well  informed  as  to 
the  layout  of  the  stations  in  order  properly  to  locate 
trouble  and  maintain  the  equipment.  For  this  reason 
Lawrence  D.  Bale,  engineer  of  substations,  who  had 
spent  the  past  year  and  a  half  in  the  study  of  automatic 
operation,  selected  three  likely  men  and  initiated  a 
school,  wherein  he  and  the  men  studied  extensively  the 
complete  working  diagrams  and  schematic  diagrams  of 
the  stations.  Questions  were  raised  as  to  what  would 
happen  if  a  relay  failed  to  operate,  or  if  certain  condi- 
tions were  present,  and  the  answers  were  obtained  by 
actually  working  through  the  circuits.  In  addition,  a 
separate  circuit  diagram  was  made  for  each  piece  of 
apparatus,  so  that  in  case  of  trouble  the  exact  cause 
could  be  located  with  the  least  difficulty  and  in  the 
quickest  possible  manner. 

The  equipment  for  the  four  automatic  substations 
was  designed  by  the  engineers  of  the  Westinghouse 
Electric  &  Manufacturing  Company,  working  in  close 
conjunction  with  those  of  the  Cleveland  Railway.  In 
this  connection  the  practical  experience  of  the  operat- 
ing company  proved  to  be  of  no  little  value  to  the 
designing  engineers.  In  numerous  instances  the  former 
were  able  to  point  out  the  need  for  protective  devices 
and  relays  to  provide  for  varying  operating  contin- 
gencies. 

The  manufacturer  forthwith  designed  and  con- 
structed the  apparatus  with  which  to  meet  these  needs. 
Throughout  the  long  period  of  development,  which  now 
terminates  in  the  successful  operation  of  the  new  auto- 
matic substation,  Mr.  Bale  has  worked  indefatigably  in 
co-operation  with  the  engineers  of  the  Westinghouse 
company. 


Safety  Lights  for  Safety  Cars 

Two  Additional  Lights  Are  Installed,  One  at  the 

Rear  to  Signal  Traffic,  the  Other  on  the 

Front  Platform 

By  C.  H.  Copley    ■ 

Superintendent  Springfield  Traction  Company,  Springfield,  Mo. 

IN  OPERATING  our  one-man  safety  cars  we  have 
had  a  considerable  number  of  complaints  from 
vehicle  drivers  that  they  experienced  difficulty  in  tell- 
ing when  a  safety  car  is  standing  with  doors  opened, 
either  to  pick  up  or  discharge  passengers.  Our  oper- 
ators have  also  complained  somewhat  that,  when  oper- 
ating at  night  with  curtains  drawn  so  as  to  shut  off 
the  light  from  the  inside  of  car,  whenever  passengers 
board  the  car  it  is  necessary  to  lift  the  curtain  to 
secure  sufficient  light  for  making  change. 

To  overcome  these  difficulties  we  have  installed  two 
lights  with  connections  as  shown  in  the  accompanying 
diagram.  One  of  these  lights  is  installed  directly  over 
the  operator's  head  and  the  other  at  the  rear  left-hand 
side  of  the  car,  which  is  the  rear  right-hand  side  to  a 
vehicle  traveling  in  the  same  direction  as  the  car.  This 
lamp  at  the  rear  is  installed  behind  red  glass,  and 
apparatus  and  circuits  are  arranged  so  that  these  lights 
are  lighted  whenever  the  doors  are  open.  By  referring 
to  the  diagram  it  will  be  seen  that  these  two  lights 
are  in  a  parallel  circuit  with  two  lights  used  for  light- 
ing the  inside  of  the  car.    For  opening  and  closing  the 
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DIAGRAM   OF  CONNECTIONS   FOR  SAFETY  LIGHTS   IN 
SAFETY  CARS 

circuit  we  use  a  small  cylinder  that  is  air-operated. 
This  cylinder  is  inserted  in  or  connected  with  the  door 
opening  air  pipe,  so  that  whenever  air  is  applied  for 
opening  the  doors  the  piston  of  this  cylinder  is  pushed 
out  and  this  action  opens  the  circuit  for  the  two  lights 
in  the  interior  of  the  car  and  closes  the  circuit  for  the 
two  additional  lights,  one  over  the  motorman's  head 
and  the  other  the  signal  light  at  the  rear  of  the  car. 
The  light  over  the  operator's  head  is  not  only  of  great 
assistance  to  him  for  making  change  and  saving  the 
lifting  of  the  curtains,  etc.,  but  it  also  lights  up  the 
front  end  of  the  car  so  that  passengers,  checkers  and 
others  interested  in  car  operation  can  see  just  what  ia 
taking  place  at  the  front  end  of  the  car. 

In  the  accompanying  illustration  I  have  indicated 
the  construction  of  the  air  cylinder.  The  same  results 
can  be  obtained  bj''  using  an  old  discarded  air  gage. 
The  current  to  be  broken  is  very  small  and  we  have 
found  that  an  air  gage  can  break  the  circuit  satisfac- 
torily and  it  is  much  cheaper  to  provide  where  old  air 
gages  are  available. 
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Maintenance  of  Air  Brake  and  Safety  Car 

Control  Equipment 

Inspection  Methods  Should  Be  So  Thorough  That  the 
Remotest  Failures  Will  Be  Guarded  Against  and 
Prevented  and  Tests  Should  Be  Simple  But  Accurate 

By  JOSEPH  C.  McCUNE 

Assistant  to   District   Engineer  Westingliouse   Traction   Brake   Company 
New  Tork,  N.   Y. 


SAFETY  CAR  PROVIDES  IDEAL  SERVICE  FOR  SUBURBAN  SECTIONS 


IT  HAS  been  well  said  that  "an  ounce  of  prevention 
is  worth  a  pound  of  cure."  Preventive  measures 
against  all  manner  of  anticipated  difficulties  are 
assuming  increasing  importance  in  every  line  of 
endeavor  and  in  few  lines  do  preventive  measures 
have  greater  significance  than  in  electric  railway  car 
maintenance.  Inspection,  cleaning,  overhauling,  renew- 
als, etc.,  intelligently  planned  and  properly  carried  out 
anticipate  and  thus  avoid  equipment  failures  in  actual, 
service  and  permit  the  uninterrupted  sale  of  transporta- 
tion, the  commodity  an  electric  railway  has  to  offer. 

Many  preventive  measures  are  in  effect  only  on  large 
properties.  The  larger  the  property  and  the  more 
severe  the  operating  requirements  the  more  obvious 
the  desirability  of  putting  into  force  the  most  far- 
reaching  preventive  measures.  Some  of  the  very  largest 
properties  in  the  East  are  guided  by  the  principle  that 
anything  that  can  happen  will  happen  and  take  meas- 
ures accordingly.  Provision  is  made  on  such  properties 
to  guard  against  the  most  remote  contingencies,  since 
on  account  of  the  vast  number  of  operations,  failures 
are  appreciable,  even  when  such  failures  involve  but 
a  minute  percentage  of  the  total  operations. 

It  is  believed  that  many  of  the  smaller  roads  could 
adopt  more  extensive  preventive  measures  and  thereby 
obtain  very  worth-while  benefits.  Particularly  is  this 
true  of  roads  where  cars,  prior  to  the  introduction  of 
the  safety  car,  were  not  equipped  with  power  brakes. 
Precautionary  steps  on  such  roads  must  obviously  be 
less  far  reaching  than  if  the  very  large  roads  mentioned 
were  involved.     Possibly  the  most  desirable  and  prac- 


tical step  is  to  place  overhauling  upon  a  more  sys- 
tematic basis.  The  article  following  describes  practices 
which  apply  more  particularly  to  systems  operating 
large  numbers  of  cars.  Yet  it  is  possible  to  employ, 
without  change,  many  of  these  practices  upon  the 
smaller  roads. 

A  preventive  measure  universally  adopted  is  that 
of  frequent  inspection  of  the  equipment.  Such  inspec- 
tion detects  not  only  actual  shortcomings  but  also  con- 
ditions which  unless  remedied  are  apt  to  result  in 
failures.  How  frequent  the  inspections  are  to  be  is 
a'  question  which  must  be  settled  by  a  consideration  of 
local  conditions,  such  as  density  of  traffic,  frequency 
of  stops,  climate,  etc.  But  a  broad  rule  which  has 
rather  a  general  application  is  that  cars  supplied  with 
air  brake  and  safety  car  control  equipment  require  the 
same  inspection  as  other  air  brake  equipped  cars.  Such 
cars  on  large  Eastern  properties  are  quite  commonly 
inspected  every  1,000  miles. 

It  is  quite  frequently  the  practice  to  inspect  the 
brake  rigging  and  shoe  adjustment  daily.  Piston 
travel  should  be  maintained  at  about  4  in.,  measured 
after  a  full  service  application  made  while  the  car  is 
standing.  Eunning  piston  travel  is  about  i  to  1  in. 
more  than  standing  travel,  depending  upon  the  brake 
rigging.  As  5-in.  running  piston  travel  is  desired,  it 
■  is  evident  that  the  standing  travel  should  be  adjusted 
to  about  4  in.  If  the  running  piston  travel  is  too 
great,  operators  will  complain  of  poor  brakes;  if  too 
short,  brake  shoes  will  drag  upon  the  wheels  and  cause 
excessive  power  consumption. 
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The  inspection  made  every  1,000  miles  should  be 
more  thorough.  It  is  necessary  to  inspect  all  parts  of 
the  air  brake  and  safety  car  control  equipment.  Com- 
pressor crank  cases  must  be  refilled  with  oil.  They 
must  not  be  allowed  to  run  dry,  for  then  armatures 
and  bearings  will  be  burned.  Compressor  brushes  need 
careful  attention  in  order  to  detect  brushes  that,  on 
account  of  wear,  require  replacement.  Air  gages 
require  frequent  attention  in  order  to  keep  them  prop- 
erly adjusted.  To  adjust  them  accurately  a  special 
test  gage  is  demanded,  and  such  a  gage  ought  to  be 
part  of  the  shop  equipment.  Governor  settings  vary 
widely  in  time  from  the  standard  unless  readjusted 
at  intervals.  The  standard  setting  provides  that  the 
compressor  shall  cut  in  at  50  lb.  and  out  at  60  lb.  The 
safety  valve  is  set  15  lb.  higher;  that  is,  at  75  lb. 
Noticeable  pipe  leaks  must  be  eliminated,  as  additional 


leakage  means  unnecessary  work  for  the  compressor 
and  a  consequent  shortening  of  its  life. 

To  determine  if  all  parts  of  the  air  brake  and  safety 
car  control  equipment  are  in  working  order  the  fol- 
lowing tests  can  be  employed: 

Tests  of  Air  Brake  and  Safety  Car  Control 
Equipment 

Begin  the  test  at  No.  1  end  of  car.  Observe  that 
the  main  reservoir  drain  cocks  are  closed,  the  cutout 
cock  in  the  governor  pipe  open  (if  such  a  cock  is 
supplied),  the  compressor  fuse  in  place  and  "live,"  the 
brake  valve  handle  on  the  brake  valve  and  in<  "release" 
position  before  starting  the  compressor. 

After  the  governor  has  stopped  operation  of  the  com- 
pressor, observe  if  the  air  gages  at  both  ends  of  the 
car  agree,  which  will  require  an  additional  observer 
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OPERATING  PARTS  OF  TYPE  DH  COMPRESSORS 

The  parts  with  which  we  are  chiefly  concerned  are :  2 — Cylinder  16 — rear  crank  shaft  bearing;  17 — front  crank  shaft  bearijig; 
and  crank  case;  4 — Inlet  valve;  6 — discharge  valve-i  8 — piston;  19 — motor  bearing;  102 — field  yoke;  103 — afield  coil;  104 — anna- 
10 — crank    shaft ;     11 — connecting    rod  ;     IS — gear  ;     14 — pinfon ;       ture  ;  105 — commutator  ;   106  and  107 — carbon  holders. 


for  the  gage  at  No.  2  end.  If  they  do  not,  make 
certain  that  the  gage  hands  are  not  binding.  If  the 
hands  are  not  binding,  detach  the  gages  and  take  to 
a  bench  for  adjustment.  A  special  test  gage  should 
be  set  up  at  the  bench,  so  that  car  gages  may  be 
checked  against  it.  Better  results  are  obtained  if  the 
gages  are  adjusted  at  the  bench  than  if  adjusted  on  the 
car.  If  sufficient  spares  are  available,  correctly  adjusted 
gages  can  be  kept  on  hand  and  substituted  for  those 
removed  from  the  car,  these  latter  being  adjusted  at 
some  later  time. 

After  it  is  known  that  the  air  gages  are  correctly 
adjusted,  make  sufficient  brake  applications  and  releases 
to  start  the  compresor  or  start  it  by  opening  tem- 
porarily the  main  reservoir  drain  cock.  Observe  that 
the  governor  stops  the  compressor  when  the  main 
reservoir  pressure  is  60  lb.  If  it  does  not,  adjust  the 
governor  as  described  later.  Cause  the  compressor  to 
start  again  by  reducing  main  reservoir  pressure  by 


some  means  such  as  brake  valve  manipulation.  Observe 
the  main  reservoir  pressure  when  the  compressor  starts 
operation.  If  it  is  not  50  lb.,  make  the  necessary 
adjustments  to  bring  it  to  this  value.  Cut  out  the 
governor  by  closing  the  cock  in  the  governor  pipe, 
when  the  compressor  will  start  almost  immediately. 
The  safety  valve,  if  correctly  adjusted,  will  open  at 
75  lb.  main  reservoir  pressure.  If  it  does  not  open 
at  this  pressure,  change  the  adjustment.  After  this 
test  be  certain  to  open  the  cock  in  the  governor  pipe. 
If  there  is  no  cutout  cock  in  the  governor  pipe,  short 
circuit  the  governor  switch  by  the  aid  of  a  small  wire 
jumper  until  the  safety  valve  adjustment  is  determined. 
It  is  important  that  leakage  from  the  brake  system 
be  reduced  as  much  as  practicable.  To  determine  the 
rate  of  leakage,  after  the  compressor  has  stopped  oper- 
ating, wait  for  about  one  minute,  then  place  the  brake 
valve  handle  in  release  position  and  hold  down  on  the 
controller  handle.     Observe  the  rate  at  which  the  air 
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gage  iwinter  moves.  It  ought  not  to  be  more  than  4 
lb.  a  minute.  In  this  test  are  included  the  main 
reservoir,  emergency  and  control  pipes,  the  pipe  to  the 
sanding  reservoir,  to  the  air  gages,  to  the  governor, 
the  door-closing  pipes  and  the  door-closing  chambers 
of  the  door  engines.  Move  the  brake  valve  handle  to 
"service"  position.  By  so  doing,  brake  cylinder  leak- 
age is  added  to  that  from  the  pipes  just  mentioned. 
The  combined  leakage  should  not  be  more  than  4  lb. 
a  minute.  Whether  leakage  found  is  in  the  brake  cylin- 
der or  the  door  engines  can  be  determined  by  closing 
the  cock  in  each  door-closing  pipe,  which  cocks  shut  off 
the  supply  of  air  to  the  door  engines.  After  leakage 
has  been  located,  be  careful  to  open  these  cocks  again. 
After  these  tests  have  been  completed,  move  the  brake 
valve  handle  to  "door  open"  position.  Observe  the  com- 
bined leakage,  which,  as  above,   should  not   be   more 


the  piston  promptly  returns  fully  home.  Observe 
whether  there  is  any  fouling  of  the  hand  brake,  and 
if  so  correct  it.  Make  a  full  service  application  and 
then  remove  the  hand  from  the  controller  handle.  Note 
if  the  circuit  breaker  cylinder  piston  remains  in  posi- 
tion. If  the  piston  moves  out,  examine  the  combined 
foot  and  cutoff  valve  to  determine  where  the  binding 
or  sticking  may  be. 

Make  an  emergency  application  by  placing  the  brake 
valve  handle  in  emergency  position,  but  not  releasing 
the  controller  handle.  If  the  circuit  breaker  cylinder 
piston  moves  out,  examine  the  combined  foot  and  cutoff 
valve  as  above.  Release  controller  handle  and  note  if 
sand  issues  from  all  four  sand  pipes.  If  it  does  not, 
remove  any  wet  sand  found  in  the  sand  boxes.  Deter- 
mine if  the  air  pressure  has  been  removed  from  both 
doors  by  opening  them  by  hand.    Break  a  union  in  the 
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than  4  lb.  a  minute.  In  this  case,  the  leakage 
includes  the  door  open  side  of  the  door  engines,  whereas 
in  the  previous  case  it  included  the  door  closed  side. 
Unless  leakage  can  be  detected  by  sound,  it  will  be 
necessary  to  coat  the  pipe  fittings  with  soapsuds. 

When  leakage  has  been  reduced  to  a  permissible 
value  and  governor  settings  have  been  corrected  the 
efficiency  of  the  compressor  can  be  roughly  determined 
by  noting  the  time  the  compressor  operates  in  restor- 
ing main  reservoir  pressure  to  60  lb.  from  50  lb.  This 
time  will  differ  considerably  with  different  cars,  but  an 
average  time  can  be  readily  established,  wide  varia- 
tion from  which  will  justify  examining  the  condition 
of  the  compressor. 

Piston  Travel  Should  Be  Maintained  at 
Four  Inches 

After  the  above  tests  have  been  concluded,  make  a 
service  application  from  the  No.  1  end  of  the  car.  Note 
if  the  piston  moves  out  promptly  to  its  full  travel  of 
4  in.    Then  release  the  application.    Make  certain  that 


main  reservoir  pipe  between  the  main  reservoir  cutoff 
valve  and  the  brake  valve  and  quickly  spring  apart  the 
pipes  so  as  to  have  the  pipe  fully  open.  If  the  flow 
of  air  from  the  pipe  leading  to  the  cutoff  valve  does 
not  diminish  considerably,  remove  and  clean  the  main 
reservoir  cutoff  valve.  Reconnect  the  union  and  move 
the  brake  valve  handle  to  release  position.  Ascertain 
if  the  brake  cylinder  piston  returns  fully  home. 

If  the  brake  valve  handle  is  placed  in  door-open  posi- 
tion, the  door  ought  to  open  promptly  without  slam- 
ming; if  the  brake  valve  handle  is  placed  in  release 
position,  the  door  ought  to  close  promptly  without  slam- 
ming. Slamming  of  doors,  in  either  opening  or  closing, 
is  caused  by  lack  of  proper  cushion  for  the  moving 
piston.  The  cushion  is  normally  provided  by  choking 
the  air  exhausting  from  before  the  piston,  so  that 
the  moving  piston  has  a  tendency  to  compress  it.  If 
a  door  slams,  therefore,  examine  the  large  ballcheck 
valve  in  the  head  toward  which  the  piston  is  moving, 
since  the  air  can  exhaust  rapidly  if  this  valve  is 
unseated.    Also  ascertain  if  the  packing  cup  of  the  pis- 
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ton  is  in  good  condition  and  well  lubricated.  If  it  is 
desired  to  change  the  cushioning  effect  slightly,  screw 
in  or  out  the  choke  plug  in  the  center  of  the  door 
engine  head.  If  the  door  opens  slowly,  it  may  be  due 
to  the  slowness  with  which  air  is  admitted  to  the  one 
piston  chamber  or  to  the  slowness  with  which  the  air 
is  exhausted  from  the  other.  Examine  the  port  in 
each  head  to  determine  if  it  is  clear.  Also  make  cer- 
tain that  the  packing  cups  are  tight.  If  the  door  opens 
slowly  and  air  exhausts  from  the  gear  portion  of  the 
door  engine,  examine  the  small  check  valve  in  the  door 
engine  head  from  which  the  piston  is  moving  away  to 
determine  if  it  is  unseated. 

Testing  the  Emergency  Action  of  Equipment 

To  test  the  emergency  action  of  the  equipment,  charge 
the  system  to  at  least  50  lb.,  with  the  brake  valve  in 
release  position.  Leaving  the  brake  valve  in  release, 
remove  the  hand  from  the  controller  handle.  The  brake 
cylinder  piston  will  at  once  move  out,  sand  will  issue 
at  all  four  sand  pipes,  the  circuit  breaker  cylinder 
piston  will  knock  out  the  circuit  breaker  and  the  air 
pressure  holding  the  doors  closed  will  be  removed.  If 
sand  does  not  issue  from  the  sand  pipes,  examine  the 


the  brakes  cannot  be  released  it  is  probable  that  some 
defect  exists  in  the  control  system.  Such  defect  is 
generally  due  to  a  bit  of  pipe  scale  lodging  under  a 
valve  seat.  With  new  cars,  difficulties  with  pipe  scale 
will  be  experienced  until  the  scale  works  out  of  the 
various  pipes.  If  the  brakes  cannot  be  released  with 
the  brake  valve  handle  in  release  position,  hold  down 
on  the  controller  handle  and  determine  if  there  is  a 
flow  of  air  from  the  controller  pilot  valve  atmospheric 
exhaust.  If  there  is  such  a  flow,  clean  the  lower  pilot 
valve  and  give  it  a  good  bearing  on  its  seat.  If  there 
is  not,  examine  the  No.  15  double  check  valve  to  deter- 
mine if  it  is  seating  against  the  seat  away  from  the 
operating  brake  valve.  If  a  satisfactory  seat  is  being 
made,  no  air  will  flow  when  the  pipe  leading  from 
the  check  valve  to  the  non-operating  end  of  the  car 
is  broken.  If  no  difficulty  exists  with  the  double  check 
valve,  break  the  pipe  connection  leading  from  the  relay 
valve  of  the  emergency  valve  to  the  circuit  breaker 
cylinders.  If  air  passes  the  relay  valve,  this  valve  is 
at  fault.  If  no  air  passes  the  relay  valve,  'examine 
and  clean  the  emergency  valve. 

If  the  brake  applies  when  not  intended,   excessive 
leakage  must  exist  from  the  emergency  pipe  and  its 
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boxes  for  wet  sand.  If  the  circuit  breaker  is  not 
knocked  out,  examine  and  clean  the  relay  valve  in  the 
emergency  valve.  The  other  two  events  will  invariably 
occur. 

With  the  system  fully  charged  and  the  brake  valve 
in  release  position,  press  against  the  button  of  the 
combined  foot  and  cutoff  valve  and  then  release  the 
controller  handle.  Observe  if  the  circuit  breaker  is 
knocked  out.  If  it  is,  the  valve  actuated  by  the  piston 
of  the  foot  valve  is  not  seating.  Ascertain  if  the 
valve  is  held  from  its  seat  by  foreign  matter  or  if 
it  is  jammed.  If  the  circuit  breaker  is  not  knocked 
out,  remove  the  foot  from  the  foot  valve.  The  circuit 
breaker  will  then  be  opened,  unless  the  valve  just 
mentioned  is  stuck  so  as  to  restrict  the  opening  from 
the  control  pipe.  Make  the  same  test  by  releasing  the 
controller  handle  from  power  on  position  and  note  if 
the  circuit  breaker  cylinder  piston  moves  out.  It  is 
important  for  this  test  that  the  circuit  breaker  be 
opened  by  hand  before  commencement. 

Depress  the  brake  valve  handle  and  observe  if  sand  , 
issues   from   the   adjacent   pair  of   sand   pipes.     If   it 
does   not   and   the  sand    boxes   are    in   proper   order, 
examine  the  sander  valve  in  the  brake  valve. 

Make  a  full  service  application  by  placing  the  brake 
valve  in  service  position.  Release  the  controller  han- 
dle. The  circuit  breaker  should  not  be  opened.  If  it  is 
opened  examine  and  clean  the  combined  foot  and  cutoff 
valve. 

All  of  the  above  tests  involving  brake  valve  manip- 
ulation should  be  repeated  from  No.  2  end  of  the  car. 

If  it  is  found  that  with  the  brake  valve  handle  in 
release  position  and  the  controller  handle  held  down 


connections,  which  include  the  door-closing  sides  of  the 
door  engines.  This  piping  must  be  tested  for  leaks, 
the  removal  of  which  will  eliminate  the  trouble. 

In  case  the  circuit  breaker  is  opened  when  the  con- 
troller handle  is  released  following  a  full  service  brake 
application,  test  the  control  pipe  for  leakage. 

Determining  Cause  of  Escaping  Air  from  Brake 
Valve  Exhaust 

To  determine  the  cause  of  air  escaping  from  the 
brake  valve  exhaust,  move  the  brake  valve  handle  to 
"handle  off"  position.  If  the  flow  of  air  then  continues, 
it  is  due  either  to  a  leaking  rotary  valve  or  to  a  defec- 
tive gasket  between  the  brake  valve  and  pipe  bracket, 
though  the  former  is  the  most  common  cause.  If  air 
escapes  from  the  brake  valve  exhaust  only  in  release 
position,  it  may  be  caused  either  by  the  emergency  valve 
or  by  the  brake  valve  at  the  other  end  of  the  car.  To 
ascertain  positively  which  of  these  is  the  source,  dis- 
connect the  straight  air  pipe  near  the  brake  valve  from 
which  air  is  escaping.  If  no  air  issues  from  the  section 
attached  to  the  emergency  valve,  the  trouble  is  with 
the  brake  valve.  If  air  does  issue  from  this  pipe,  dis- 
connect the  straight  air  branch  pipe  leading  to  the 
emergency  valve.  If  air  issues  from  the  section  attached 
to  the  emergency  valve,  the  trouble  is  due  to  a  leaking 
slide  valve  or  a  defective  gasket  in  the  emergency  valve. 
If  air  does  not  issue  from  this  section,  the  trouble  is 
with  the  brake  valve  at  the  other  end  of  the  car.  Air 
escaping  around  the  sander  valve  stem  can  frequently 
be  stopped  by  the  operation  of  the  valve  a  few 
times. 

Escape  of  air  from  the  lower  vent  port  of  the  com- 
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bined  foot  and  cutoff  valve,  at  either  end  of  the  car, 
with  the  brake  released,  indicates  leakage  around  the 
upper  of  the  double  valves  and  its  stem.  Escape  of 
air  at  either  vent  port,  at  either  end  of  the  car,  with 
the  brakes  fully  applied,  indicates  that  the  seal  of  the 
valve  adjacent  to  the  vent  is  not  tight.  Leakage  by  the 
stem  of  the  knob  indicates  that  the  valve  on  the  end  of 
the  stem  is  not  seating.  If,  with  the  brake  fully 
applied,  air  escapes  at  the  pilot  valve  exhaust  when  the 
controller  handle  is  released,  examine  the  by-pass  check 
valve  for  leakage. 

Air  issuing  at  the  operative  end  of  the  car  from  the 
pilot  valve  exhaust  with  the  controller  handle  held  down 
is  caused  either  by  the  lower  valve  not  seating  or  by 
its  making  a  poor  seat.  With  the  controller  handle 
released,  escape  of  air  at  the  same  exhaust  is  due  either 
to  the  upper  pilot  valve,  to  the  lower  of  the  double 
valves  in  the  foot  valve  or  to  the  by-pass  check  valve. 
By  successively  disconnecting  pipes,  leakage  may  be 
traced  to  one  of  these  three  sources.    In  the  event  that 
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the  trouble  is  discovered  to  be  with  the  upper  pilot 
valve,  make  certain  that  the  lever  in  the  handle  base  is 
so  adjusted  that  the  upper  pilot  valve  is  caused  to  seat 
when  the  controller  handle  is  released.  The  contrary 
applies  to  the  lower  pilot  valve.  Escape  of  air  from 
the  pilot  valve  exhaust  at  the  non-operative  end  of  the 
car  results  either  from  a  leaking  upper  pilot  valve  or 
from  a  double  check  valve  which  does  not  seat  properly. 
Issuance  of  air  from  the  exhaust  port  in  the  main 
body  of  the  emergency  valve  can  be  stopped  by  fitting 
the  emergency  slide  valve  to  its  seat.  .  Air  escaping 
from  the  exhaust  port  in  the  casting  containing  the 
relay  valve  with  the  brakes  released  comes  either  from 
a  defective  gasket  or  a  poor  seal  made  by  the  small 
end  of  the  emergency  piston.  Leakage  by  the  relay 
valve  in  release  position  is  evidenced  by  air  escaping 
from  the  circuit  breaker  cylinders. 

General  Repairs  to  Compressor  and  Accessories 

It  is  advisable  to  follow  a  systematic  schedule  in 
making  general  repairs  or  overhauling  equipment. 
Such  schedules'  are  carefully  laid  out  upon  all  large 
properties.  Smaller  roads  will  find  it  decidedly  prac- 
tical from  an  economical  standpoint  to  follow  their 
example.     Overhauling  is  generally  upon  a  time  basis 


and  the  interval  adopted  is  usually  one  year.  Emer- 
gency valves  may  require  more  frequent  cleaning,  deter- 
mined by  local  conditions.  A  yearly  basis,  however, 
will  probably  be  found  satisfactory  for  the  other  items 
of  the  air  brake  and  safety  car  control  equipment. 

The  efficiency  of  a  compressor  may  be  determined  by 
a  suitable  operating  test  and  this  efficiency  used  to  deter- 
mine whether  or  not  the  compressor  is  in  need  of  over- 
hauling. Such  procedure  is  quite  general  in  connection 
with  steam-driven  compressors  on  steam  railroads,  but 
is  very  exceptional  on  electric  roads.  Overhauling  of 
motor-driven  compressors  is  generally  on  a  yearly 
basis,  at  least  on  properties  in  the  East,  without  ref- 
erence to  the  actual  condition  of  a  particular  compres- 
sor. 

To  make  satisfactory  repairs  to  a  compressor,  it  is 
necessary  to  provide  a  bench  with  such  air  and  elec- 
trical connections  that  the  compressor  may  be  operated 
under  pressure.  It  is  advisable  to  have  sufficient  spare 
compressors  in  order  that  time  may  be  available  to  do 
all  necessary  repairing  to  the  compressors  before  their 
return  to  service.  At  each  overhauling  drain  all  oil 
from  the  crank  case  and  clean  up  the  compressor  por- 
tion thoroughly  with  gasoline.  Examine  piston  rings 
to  ascertain  if  they  have  been  making  good  contact 
against  the  cylinder  walls  and  in  their  grooves.  If 
not,  replace  with  new  rings,  as  the  efficiency  of  the 
compressor  and  any  tendency  to  pass  oil  will  thereby  be 
considerably  bettered.  If  many  compressors  are  over- 
hauled, a  clamping  device  to  permit  the  easy  installa- 
tion of  segmental  rings  is  a  worth-while  addition  to 
the  shop  equipment. 

After  the  cylinder  walls  become  worn  from  long 
-service,  the  efficiency  of  the  compressor  can  only  be 
maintained  by  reboring  or  rebushing  the  cylinders. 
After  the  cylinder  walls  have  been  reduced  in  thick- 
ness by  reboring,  it  is  necessary  that  they  be  rebushed. 
Two  sizes  of  repair  piston  rings  can  be  furnished  for 
DH-16  compressors,  one  size  iV  in.  larger  than  standard 
and  one  J  in.  When  rings  J  in.  over  size  are  no 
longer  able  to  take  care  of  wear,  it  is  necessary  that 
the   cylinders   be   rebushed. 

The  valves  in  the  cylinder  head  require  cleaning,  any 
carbonization  being  removed.  Valve  seats  must  be 
refaced  when  it  is  evident  that  valves  are  seating 
badly.  This  work  must  be  so  carried  out  that  the 
valve  lift  is  not  changed  from  that  specified  for  the 
compressor.  Tools  are  manufactured  by  which  this 
work  may  be  readily  done.  It  is  important  that  the 
slope  of  the  seat  be  retained  as  it  existed  in  the  original 
design  in  order  that  the  bearing  area  of  the  valve  may 
not  be  changed. 

Crankshafts  may  require  new  bearings.  Connecting 
rod  bearings  must  be  tightened  up  and  shims  adjusted. 
Bearings  must  be  rebabbitted  when  sufficiently  worn. 
Nuts  throughout  the  compressor  demand  tightening. 
Pinion  and  gear,  the  pinion  particularly,  need  exam- 
ination, for  the  pinion  after  long  wear  may  require 
replacement. 

Armature  and  field  coils  of  the,  motor  should  be 
blown  out,  then  cleaned  with  gasoline,  dried  and  finally 
shellacked  or  varnished.  Bearings  must  be  tested  by 
checking  the  armature  gap  in  the  usual  way.  After 
commutators  have  worn  down  to  the  mica,  turn  and 
reslot.  Brushes  oiight  to  be  free  in  their  holders. 
The  proper  spring  tension,  with  adjustable  brush  hold- 
ers, is  4  and  5  lb.  per  square  inch  of  brush  area. 
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When  the  compressor  is  reassembled,  care  must  be 
taken  that  the  cylinder  head  is  drawn  up  tightly  against 
the  cylinder  casting.  If  cork  cylinder  gaskets  are  used, 
they  can  be  held  in  place  by  shellacking  the  side  which 
goes  against  the  cylinder  casting.  If  the  other  side 
is  coated  with  graphite  grease  or  finely  powdered 
graphite  the  cylinder  head  may  be  removed  without 
tearing  the  gasket. 

The  strainer  is  not  generally  given  the  attention 
warranted  by  its  importance  on  account  of  the  vital 
bearing  its  proper  functioning  has  upon  the  life  of 
the  compressor.  Many  compressor  troubles  are  due  to 
neglect  of  the  strainer.  Compressors  have  been  found 
in  service  without  any  strainer.  The  strainer  needs 
to  be  blown  out  frequently,  the  more  frequently  the 
better.  At  the  yearly  overhauling  the  hair  should  be 
removed  and  cleaned. 

Overhauling  of  governors  should  be  done  at  a  suit- 
able bench  and  not  attempted  upon  the  car.  Leather 
seats  and  gaskets  when  found  leaking  need  to  be 
replaced.  The  governor  strainer  must  be  given  atten- 
tion. In  time,  valve  cylinders  will  have  to  be  rebushed. 
To  adjust  the  setting  of  the  governor,  remove  the  caps 
covering  the  regulating  nuts  and  screw  down  the  cut-out 
regulating  nut  until  the  compresor  cuts  out  at  approx- 
imately the  pressure  desired.  At  the  same  time  or  pos- 
sibly before  this  nut  is  adjusted,  back  off  the  cut-in 
nut  until  it  is  certain  that  the  cutting-in  point  is  below 
the  cutting-out  point.  If  this  is  not  done,  it  will  be 
difficult  to  make  proper  adjustment.  After  the  cutting- 
out  point  has  been  set,  screw  down  on  the  cut-in  reg- 
ulating nut  until  the  compressor  cuts  in  as  desired. 
The  caps  covering  the  regulating  nuts  must  be  in 
place  and  tightened  when  the  final  adjustments  are 
made,  as  otherwise  the  adjustment  will  be  disturbed 
when  they  are  put  back.  At  the  yearly  overhauling 
testing  the  adjustment  of  the  safety  valve  should  be 
carefully  and  accurately  done.  This  setting  should 
be  75  lb. 

Care  of  Emergency  and  Other  Valves 

The  emergency  valve  must  be  gone  over  at  least 
once  a  year  or  if  dirt,  gum  or  verdigris  accumulates 
in  sufficient  quantity  every  six  months.  It  is  very 
desirable  that  the  overhauling  be  done  at  a  bench  pro- 
vided with  means  for  testing  the  valve  under  pressure. 
A  suitable  test  rack  was  described  in  the  Aug.  21 
issue  of  this  publication  in  connection  with  an  account 
of  safety  car  operation  in  Kansas  City.  If  any  slide 
valve  leakage  is  found,  the  slide  valve  must  be  ground 
in  or  spotted  to  overcome  it.  Gaskets  and  leather  seats 
must  be  renewed  when  found  leaking.  The  cleaning 
of  the  relay  valve  cannot  be  overlooked.  Relay  valve 
and  main  piston  must  move  freely  in  their  cylinders. 
When  new  piston  rings  are  installed,  ascertain  that 
they  make  a  tight  and  uniform  fit  in  their  groove. 
New  rings  can  be  worn  in  by  moving  the  piston  back 
and  forth  by  hand  or  by  a  proper  tool.  Good  practice 
requires  that  the  ring  be  fitted  to  the  cylinder  rather 
than  the  cylinder  to  the  ring.  It  goes  without  saying 
that  piston  and  slide  valve  should  be  returned  to  the 
body  from  which  removed.  Emergency  valves  may 
be  applied,  however,  to  any  pipe  bracket.  The  lubrica- 
tion of  the  emergency  valve  has  been  described  in  a 
previous  article. 

The  circuit  breaker  cylinder,  the  double  check  valve, 
the  main  reservoir  cutoff  valve  and  the  combined  foot 


and  cutoff  valve  must  all  receive  attention  at  the  same 
time  as  the  emergency  valve.  Cleaning  is  the  prin- 
cipal work  to  be  done.  Gaskets  and  seats  must  be 
replaced  when  necessary  to  overcome  leakage.  Valves 
in  the  combined  foot  and  cutoff  valve  or  in  the  pilot 
valve  when  discovered  leaking  will  have  to  be  ground  in. 

Gaskets  and  leather  seats  require  renewal  when  found 
leaking.  Handles-  can  be  rebushed  when  they  become 
loose  on  the  brake  valve  stem.  The  sander  valve  needs 
to  be  inspected  for  leakage.  Worn  latches  require 
replacement.  The  wearing  strip  bearing  on  the  bail 
will  have  to  be  renewed  before  it  becomes  too  thin. 
Brake  cylinders  ought  to  be  cleaned  yearly.  Door  and 
step  controllers  can  be  on  the  same  basis.  Cup  leathers 
worn  and  cracked  must  be  replaced.  All  leathers  should 
be  lubricated.  The  gear  case  must  be  kept  filled  with 
a  suitable  non-fluid  oil  or  a  hard  grease. 

In  following  out  the  tests  for  locating  troubles  as 
described,  charts,  diagrams  and  sectional  views  of  the 
character  illustrated  will  be  found  of  great  assistance 
to  the  workmen.  The  manufacturers  of  the  equipment 
have  these  in  convenient  size  and  can  supply  them  a.s 
required. 

Improved  Electrolytic  Lightning  Arrester 

MOUNTING  the  transfer  switch  and  gap  structure, 
on  the  tank  top  is  one  of  the  main  features  of  the 
1,000-7,500-volt  type  AK  lightning  arresters  recently 
placed  upon  the  market  by  the  Westinghouse  Electric 
&  Manufacturing  Company.  This  arrester  is  self-con- 
tained and  of  the  indoor  mounting  form.  Transfer 
switch,  horn  gaps,  charging  resistance  and  short-cir- 
cuiting devices  are  all  located  on  the  tank  top. 

The  transfer  .switch  is  of  the  sliding  rod  type,  con- 
sisting of  a  rod  with  sections  of  conducting  and  insu- 


I.OW-VOLTAGE    ELECTROLYTIC    LIGHTNING    ARRESTER 

lating  materials,  operating  through  five  self-aligning 
contacts,  supported  by  the  cover.  Three  middle  contacts 
are  insulated  from  the  tank  cover  by  porcelain  pillar  in- 
sulators, but  the  end  contacts  are  connected  directly  to 
the  tank  top  through  their  metal  supports  and  form  a 
part  of  the  ground  circuit.  A  ball  handle  with  guard 
provides  an  easy  method  of  operating  the  switch. 

The  horn  gap,  charging  resistance  and  short-circuit- 
ing device  are  mounted  on  insulating  bases  located 
between  barriers  and  on  the  tank  top.  Short-circuiting 
metal  strips  are  carried  by  insulated  supports  attached 
to  a  shaft.  The  shaft  or  rod  is  operated  by  means  of 
a  rope  or  handle  against  a  spring  which  normally  holds 
the  .short-circuiting  device  in  the  open  position. 
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Use  of  Solid  Lubricants 

Two  Functions  of  Making  Rubbing  Surfaces  Smooth 

and  Slippery  Are  Supplied  by  Solid 

and  Semi-Solid  Lubricants 

THE  Department  of  Scientific  and  Industrial  Re- 
search in  Great  Britain  has  just  issued  a  memoran- 
dum on  solid  lubricants.  Certain  points  discussed,  of 
interest  to  electric  railways,  are  abstracted  below : 

On  introducing  a  solid  lubricant  between  otherwise 
unlubricated  surfaces  the  finely  divided  particles  of  the 
lubricant  associate  themselves  with  one  or  the  other  of 
the  rubbing  surfaces,  filling  in  the  pores  and  depres- 
sions, and  acting  to  some  extent  as  a  smoothing  and 
polishing  agent.  As  a  result,  the  coefficient  of  friction 
is  reduced  and  the  solid  friction  between  the  more  or 
less  rough  original  rubbing  surfaces  is  replaced  by  the 
lesser  solid  friction  between  the  smooth  surfaces  formed 
.  by  the  solid  lubricant. 

When  oil  lubricated  surfaces  remain  at  rest  for  some 
time  the  oil  film  is  more  or  less  completely  squeezed  out 
and  a  certain  amount  of  solid  contact  takes  place.  As 
a.  result,,  the  starting  effort  is  much  greater  than  the 
running  effort;  in  fact,  the  static  coefficient  of  friction 
usually  approximates  to  the  values  applying  to  dry  fric- 
tion. The  high  values  for  the  static  coefficient  of  fric- 
tion explain  the  great  effort  often  required  to  start 
machinery  from  rest  and  form  one  of  the  chief  reasons 
why  ball  and  roller  bearings  are  used,  as  with  surfaces 
in  rolling  contact  there  is  practically  no  difference  be- 
tween the  static  and  kinetic  coefficient  of  friction. 

The  effect  of  the  use  of  a  suitable  solid  lubricant  or  a 
solid  colloidal  lubricant  is  to  reduce  the  tendency  to 
abrasion  and  to  produce  smoothness  of  the  surfaces.  As 
the  solid  lubricant  cannot  be  displaced  by  pressure,  the 
static  coefficient  of  friction  is  reduced  as  compared  with 
the  result  obtained  when  oil  alone  is  used,  assuming 
that  the  solid  lubricant  is  of  such  a  nature  and  used  in 
such  a  manner  that  it  has  increased  the  smoothness  of 
the  rubbing  surfaces. 

Flake  Graphite  Forms  Slippery  Surface 

Makers  of  the  flake  variety  of  graphite  claim  that 
this  type  of  graphite  lends  itself  better  to  the  produc- 
tion of  very  smooth  and  slippery  surfaces  than  the  amor- 
phous varieties;  in  bearings  with  rough  surfaces  the 
flakes  adhere  to  one  another  and  easily  build  up  a  smooth 
surface.  When  the  bearing  surfaces  are  reasonably 
well  finished  this  "building  up"  action  of  the  flake 
graphite  does  not  appear  to  be  of  special  value;  in  fact, 
it  may  be  detrimental  where  small  clearances  exist,  par- 
ticularly if  fed  in  excess. 

A  good  solid  lubricant  must  possess  ability  to  adhere 
to  metallic  surfaces  and  it  must  be  capable  of  producing 
a  smooth  surface.  Graphite  possesses  both  of  these 
properties  to  a  marked  degree.  Talc  and  mica  do  not 
adhere  to  surfaces  as  well  as  graphite  does,  nor  do  they 
produce  so  smooth  a  surface. 

In  the  case  of  well-finished  rubbing  surfaces  very 
finely  divided  graphite  must  obviously  be  used,  and  the 
•coating  of  the  surfaces  is  easier  to  accomplish  than  with 
rough  surfaces.  Under  these  conditions,  makers  of 
amorphous  graphite  claim  that  flake  graphite,  when 
used  in  excess,  is  apt  to  build  up  too  thick  a  surface  and 
reduce  the  working  clearance  to  a  dangerous  extent, 
whereas  with  amorphous  graphite  excessive  use  can 
have  no  ill  effects ;  the  soft  amorphous  grains  are  easily 


crushed;  in  fact,  a  surface  of  fine  amorphous  graphite 
under  pressure  moves  within  itself  like  a  film  of  oil. 

The  admixture  of  a  hard  solid  lubricant,  like  hard  talc 
or  mica,  with  a  grease,  particularly  if  an  excessive 
amount  is  added,  may  cause  a  great  deal  of  continuous 
uniform  wear,  yet  with  no  cutting  or  excessive  heating 
of  the  bearing. 

When  a  bearing  gives  warning  by  heating  the  usual 
procedure  is  to  resort  to  the  use  of  a  fixed  oil,  like  castor 
or  rape  oil,  or  to  a  viscous  mineral  oil,  like  steam  cylin- 
der oil;  the  effect  of  using  such  oils  is  to  produce  a 
better  film,  which  separates  the  metallic  surfaces  and 
reduces  the  temperature.  When  the  surfaces  have  com- 
menced seriously  to  abrade  one  another  oils  may  prove 
of  no  avail  and  solid  lubricants  must  be  used,  such  as 
graphite. 

Mild  Abrasives  Cure  Hot  Bearings 

Flowers  of  sulphur  and  white  lead  are  often  used  to 
cure  hot  bearings;  they  act  not  so  much  as  lubricants, 
but  rather  as  mild  abrasives;  they  grind  away  the  rough 
spots  and  produce  a  smooth  surface.  Much  more  dras- 
tic remedies,  such  as  salt,  brick  dust  and  grindstone  dust 
have  been  successfully  employed  in  very  serious  cases  of 
large  hot  bearings;  their  function  is  quickly  to  grind 
away  the  rough  parts  which  have  commenced  to  seize. 
They  may  be  applied  mixed  with  thick  oils.  The  oil 
should  be  applied  in  a  liberal  manner  in  order  that  it 
may  clean  away  the  gritty  powder  after  it  has  done 
its  duty. 

Speaking  generally,  semi-solid  lubricants  are  always 
improved  by  the  admixture  of  a  small  amount  of  finely 
pulverized  pure  flake  or  amorphous  graphite.  In  this 
case  a  softer  grease,  or  a  grease  containing  a  lower 
viscosity  oil,  can  be  employed  than  that  used  without 
the  addition  of  a  solid  lubricant.  Exceptions  are  bear- 
ings with  highly  polished  surfaces  and  small  clearances 
and  high-class  ball  and  roller  bearings,  for  which  col- 
loidal solid  lubricants  are  the  only  solid  lubricants  that 
can  be  considered. 

There  are  numerous  experiences  which  testify  to  the 
value  of  solid  lubricants,  and  graphite  in  particular,  for 
use  in  bearings.  One  British  railway  reports  that  good 
results  have  been  obtained  by  using  either  colloidal 
graphite  or  flake  graphite  mixed  with  their  ordinary 
engine  oil. 

The  graphite  is  used  for  regular  running,  but  only 
as  a  temporary  remedy,  whenever  important  bearings 
are  inclined  to  heat.  Several  railways  report  that  by 
continuous  use  of  colloidal  graphite  mixed  with  pure 
mineral  oils  they  have  obtained  excellent  results  on 
heavy  duty  bearings  which  previously  gave  trouble,  even 
when  using  oils  heavily  compounded  with  fixed  oil.  Not 
only  did  the  bearings  run  cooler  but  also  with  an  appre- 
ciable reduction  in  consumption  of  oil,  and  without  floc- 
culation  of  the  graphite. 


Bulletin  No.  7  of  the  Federated  American  Engi- 
neering Societies  announces  the  addition  of  the  Cleve- 
land Engineering  Society  to  the  list  of  charter  members. 
This  bulletin  also  discusses  the  form  of  organization, 
showing  why  a  federation  form  is  superior  for  the  pur- 
poses involved  to  any  new  all  inclusive  body  of  indi- 
viduals which  could  be  found.  It  further  emphasizes 
the  retention  of  autonomy  by  each  member  society  and 
also  discusse.s  the  manner  of  the  selection  of  repre- 
sentatives. 
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Modifying  Open  Cars  for  Prepayment  Service 

Connecticut  Company  Rebuilds  Fifty  Cars  for  P.A.Y.E.  Operation— Although  Company 

Plans  to  Use  Them  Only  for  Summer  Open  Service,  Cars  Are  Adaptable 

to  Conversion  to  Closed  All- Year  Types 


AS  THE  Connecticut  Company  approached  the  sum- 
A-»  mer  months  it  was  evident  that  it  would  have  a 
X  A.  large  amount  of  open  equipment  which  would  be 
useless  under  the  zone  system  of  fare  collection,  which 
was  in  vogue  on  the  lines  of  the  company  during  the 
spring.  While  some  use  could  be  made  of  open  equip- 
ment for  a  few  standard  runs  on  express  service,  with 
one  cash  fare  for  the  entire  run  or  any  part  of  it,  there 
were  still  many  of  the  more  than  400  open  cars  which 
would  necessarily  be  idle  under  a  zone  system.  Plans 
were  therefore  made  to  change  over  100  of  these  cars, 
as  a  first  step,  in  such  a  way  that  they  could  be  used  on 
the  zone  system  with  the  same  sort  of  fare  collection  in 
use  on  the  ordinary  closed  car. 

The  Connecticut  Company's  open  cars,  seating 
seventy-five  passengers,  were  of  the  ordinary  reversible- 
seat,  open-platform,  two-step  running-board  type.  One 
of  these  is  shown  in  an  accompanying  illustration. 

Various  seating  arrangements  for  the  rebuilt  cars 
were  suggested  which  would  allow  ingress  and  egress  of 
passengers  in  such  a  way  that  fares  could  be  collected 
on  the  zone  system.  A  sample  car  was  constructed  on 
each  of  three  seating  arrangement  designs.  The  three 
designs  are  shown  in  an  accompanying  drawing  ^nd 
interior  views  of  the  three  finished  cars  are  shown  in  an 
accompanying  illustration.  One  of  these  is  the  ordinary 
longitudinal-seat  car,  largely  designed  for  rush-hour 
extras.  This  car  will  seat  forty-eight  passengers  as 
now  arranged.  The  second  style  is  the  cross-seat,  with 
a  center  aisle,  and  arranged  to  seat  fifty  passengers. 


The  third  style  is  the  side  aisle  arrangement  with  cross 
seats,  which  provides  a  seating  capacity  of  fifty-two. 
Original  plans  called  for  fifty  cars  with  longitudinal 
seats,  ten  with  the  cross-seat  center-aisle  plan  and  forty 
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with  the  cross-seat  side-aisle.  It  was  soon  evident, 
however,  that  the  complete  100-car  program  could  not 
be  carried  out  in  time  for  use  during  the  summer  of 
1920  and  the  program  was  reduced  to  fifty.     The  plans 
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called  for  using  the  existing  material  in  the  open  cars 
to  make  the  three-quarter  width  seats  and  to  make  the 
longitudinal  seats,  but  the  cross  seats  for  the  center-aisle 
cars  were  to  be  purchased.  As  these  orders  had  already 
been  given,  on  the  basis  of  the  original  program  of  ten 
cross  seats,  and  as  there  were  on  hand  enough  cross 
seats  in  abandoned  cars  to  equip  three  more  of  the  new 
cars  the  following  program  was  decided  upon  and 
carried  into  execution:  Thirty-six  longitudinal-seat, 
thirteen  cross-seat,  center-aisle,  and  one,  the  sample, 
side-aisle  car.  It  was  planned  that  the  cars  with  longi- 
tudinal seats  would  be  used  for  rush-hour  extras  and 
those  with  cross-seats  in  suburban  service. 

Most  of  these  cars  have  already  been  put  into  service, 
and  the  reports  received  by  the  company  indicate  that 
the  cars  are  very  well  liked.  It  is  interesting  to  note 
that  in  some  localities  where  both  longitudinal  and  cross 
seats  have  been  provided  there  is  a  demand  that  all  the 
cars  have  longitudinal  seats;  in  other  communities  the 
demand  is  exactly  the  opposite,  i.e.,  that  all  the  cars 
should  be  of  the  cross-seat  type. 

These  cars  are  arranged  to  be  operated  on  the  "pay- 
as-you-enter"  scheme,  the  same  as  the  standard  two-man 
car.  Of  course,  under  the  zone  system  as  worked  by  the 
Connecticut  Company,  entrance  was  by  the  front  plat- 
form and  exit  at  the  rear,  using  "pay-as-you-leave" 
collection.  Since  these  cars  are  built  to  collect  fares  the 
same  as  a  regular  car,  they  can  now  be  used  as  "pay-as- 
you-enter"  cars  on  the  present  fare  system. 

In  the  actual  change-over  of  the  cars,  attempt  was 
made,  of  course,  to  utilize  as  much  of  the  original  open 
car  material  and  construction  in  place  as  possible.  The 
first  plan  called  for  the  use  of  sheet  iron  for  the  sides, 
shaping  this  to  the  curtain  posts.  As  it  was  impossible 
to  get  the  material  in  time  to  make  the  reconstruction 
for  this  summer's  period  this  plan  had  to  be  abandoned. 
A  second  scheme  was  then  evolved  to  use  agasote  or 
nevasplit,  putting  this  in  the  curtain  slots,  thus  again 
following  the  shape  of  the  posts.  This  material  could 
not  be  promised  on  time,  and  this  plan  also  had  to  be 
abandoned.  The  third  and  final  scheme  then  adopted 
was  to  use  straight  siding  material  which  could  be 
secured  locally.  This  necessitated,  of  course,  bolting  on 
to  the  existing  sill  of  the  car  an  additional  sill  or  exten- 
sion to  bring  the  bottom  support  of  the  sheathing  out  in 
line  with  the  upper  part  of  the  curtain  posts.  In  bolt- 
ing on  this  additional  sill  the  old  step-bracket  holes  were 

used.    Flooring  was  brought  out  flush 

with  the  outer  edge  of  the  extended 
sill.  An  intermediate  strip  was  set 
into  the  curtain  posts  about  half  way 
between  the  window  ledge  height  and 
the  sill  and  made  flush  with  the  upper 
part  of  the  curtain  posts  and  the  lower 
sill.  Sheathing  was  then  applied  ver- 
tically, as  indicated  in  an  accompany- 
ing photograph. 

Care  was  taken  in  making  both  the 
window  ledge  and  in  inserting  the  in- 
termediate strip  so  that  it  would  be 
easy,  without  any  additional  rebuild- 
ing work,  to  install  an  inside  lining 
in  the  car  so  that  it  could  be  used  for 
all-year-round  service.  This  inside 
lining  has  already  been  applied  on  all 
of  the  cross-seat  cars  that  are  in 
service. 
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Since,  however,  the  present  plan  contemplates  using 
these  cars  only  in  the  summertime  no  windows  or  doors 
have  been  provided,  but  the  curtains  have  been  retained. 
Bottoms  have  been  cut  oflf  the  curtains,  so  that  they  now 
reach  only  to  the  window  ledge  rather  than  to  the  floor 
as  originally.  The  old  flooring  on  the  cars  was  used  as 
a  base  and  they  were  refloored  on  top  of  this  to  8  in.  in 
front  of  the  longitudinal  seats  on  the  longitudinal-seat 
cars  and  out  to  the  end  of  the  cross  seats  on  the  cross- 
seat  cars.  The  original  slats,  which  ran  crosswise  on 
the  open  cars,  were  taken  up  and  laid  longitudinally  on 
the  rest  of  the  floors  of  the  remodeled  cars. 

As  stated  above,  the  same  seats  and  backs  were  used 
in  the  longitudinal  and  the  side-aisle  cars  as  had  been 
previously  used  in  the  open  summer  cars.  In  the  case 
of  the  side-aisle  cars  these  were  merely  cut  down  and 
the  same  hardware  used.  In  the  case  of  the  longitudinal 
cars  all  of  the  hardware  was  taken  off,  of  course,  the 
remaining  material  being  used  to  construct  one  long 
longitudinal  seat  on  each  side  of  the  car. 

While  the  remodeling  was  being  done  it  was  decided 
best  to  put  a  vestibule  on,  and  this  vestibule  was  made 
ready  to  take  a  one-door  wide,  two-piece  folding  door  of 
the  same  type  as  used  on  other  single-entrance  cars  of 
the  company.  The  old  dashboards  were,  of  course, 
removed  and  new  dashers  installed  as  part  of  the  new 
vestibule. 

There  was  no  change  whatever  in  the  framework  of 
the  car.  A  stanchion  was  provided  on  either  side  of  the 
entrance  in  the  vestibule  and  no  arrangements  were 
made  for  a  door  from  the  vestibule  to  the  car. 

With  reference  to  the  steps,  all  of  the  open  cars  were, 
as  seen  in  an  accompanying  photograph,  provided  with  a 
two-step  running  board.  In  making  the  remodeled  car 
the  same  steps  and  brackets  were  used  as  far  as  needed, 
the  unused  part  of  the  running  board  being  cut  off  with- 
out the  necessity  for  removal.  It  happened  that  the 
two  front  brackets  were  so  spaced  as  to  be  in  just 
exactly  the  right  location  for  the  steps  needed  to  enter 
the  vestibule.  These  steps  are  not  now  arranged  to 
be  operated  from  the  motorman's  or  conductor's  posi- 
tion, but  must  be  operated  manually  from  the  outside. 
If  doors  are  added,  it  is  planned  to  have  these  steps 
worked  by  a  mechanism  which  operates  when  the  doors 
are  opened  and  closed. 

The  accompanying  illustrations  show  the  arrange- 
ments which  have  been  made  to  take  windows  in  case 
it  is  decided  to  make  the  cars  all-year- 
round  cars.  It  is  planned  to  set  the 
.  upper  sash  in  the  present  curtain  slot 
and  place  a  solid  strip  below  the  upper 
sash  so  it  will  be  permanently  in  posi- 
tion. The  lower  sash  will  operate  be- 
tween this  strip  on  the  one  hand  and 
a  strip  nailed  against  the  post  on  the 
other  hand  and  will  raise  its  entire 
height.  In  the  drawings  illustrating 
the  plans  for  the  addition  of  windows 
the  strips  there  indicated,  the  inside 
sheathing,  the  inside  trim  and  the 
sash  are  not  now  installed  in  the  cars. 

Some  weight  has  been  added  to  the 
cars,  but  the  exact  amount  is  not  yet 
known. 

All  of  the  cars  are  equipped  with 
O-50  trucks,  with  4  G.E.  motors  and 
with  G.E.  control,  either  K-6  or  K-35. 
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No  change  was  made  in  the  lighting  or  the  ceiling  of 
any  of  the  cars  with  the  exception  of  refinishing. 

It  may  be  of  interest  to  know  what  the  cost  of  this 
change-over  has  been.  The  first  three  cars  fitted  out  as 
samples  were  prepared  in  the  company's  Grand  Avenue 
carhouses,  New  Haven,  by  the  company  itself.  The  rest 
of  the  work  was  done  by  contract  and  the  cost  per  car 
has  been  approximately  |1,000. 

Most  of  the  responsibility  for  this  change-over, 
including  the  making  of  the  plans,  has  rested  upon 
H.  C.  Beebe,  superintendent  of  equipment,  from  whom 
most  of  this  information  was  obtained. 


Suggestions  to  Foremen 

Be  a  Salesman  and  Sell  Satisfaction — Lead,  Not 
Drive,  the  Keynote  of  Success — Char- 
acter Study  Essential 

By  John  F.  Spencer 

IF  YOU  are  a  foreman  and  have  to  handle  men  your 
problem  is  the  same  as  that  of  a  salesman.  If  a  man 
goes  into  a  store  and  a  salesman  sells  him  something 
good  he  goes  out  satisfied  and  remains  satisfied,  so  if 
a  man  comes  to  you  and  wants  something,  you,  as  fore- 
man, must  see  that  he  is  satisfied  if  it  is  in  your  power 
to  do  so.  If  you  cannot  give  him  what  he  wants  state 
the  reason  and  only  let  him  leave  when  he  is  satisfied 
you  cannot  do  what  he  desires.  You,  as  foreman,  are 
a  salesman  selling  satisfaction,  not  goods. 

Ninety  per  cent  of  the  men  know  the  conditions  in 
the  shop,  factory  or  power  station  about  as  well  as  you 
do,  so  it  is  useless  to  try  to  fool  them  or  put  them 
off.  Treat  them  so  as  to  retain  their  friendship  and 
respect  so  they  will  come  back  for  another  favor.  This 
is  the  policy  of  any  good  salesman. 

You  should  never  be  too  busy  to  talk  to  a  man.  It  is 
human  nature  to  like  to  deal  with  a  busy  man,  for 
that  is  the  type  that  gets  results.  If  you  are  not  busy 
you  are  not  selling  anything.  Do  not  read  the  news- 
paper or  look  out  the  window  when  a  man  tells  yon 
something  about  a  car,  but  give  him  your  attention. 
The  inattentive  treatment  might  cause  him  not  to  come 
back  to  tell  you  of  other  troubles  which,  if  remedied, 
would  prevent  serious  accidents. 

Do  not  try  to  do  too  much  for  your  men  or  to 
patronize  them.  They  are  quick  to  detect  insincerity 
and  you  will  spoil  all  discipline.  Do  not  be  familiar 
with  the  men  or  put  your  hand  on  their  shoulders.  They 
are  sensitive  and  have  no  use  for  such  behavior. 

If  you  reprimand  a  man  do  it  without  losing  your 
temper  and  the  next  time  you  meet  him  engage  him  in 
pleasant  conversation  not  connected  with  his  work. 
This  action  will  convince  him  there  was  nothing 
personal  in  your  reprimand. 

You  should  be  a  teacher  to  your  men.  Never  refuse 
to  show  a  man  the  schedule,  the  plans  or  the  working 
of  a  machine.  The  more  you  explain  a  thing  the  better 
you  understand  it  yourself.  Do  not  tell  a  curious  man 
to  see  some  one  else.  Make  the  question  an  opportunity 
for  getting  better  acquainted.  Your  aim  is  to  lead 
your  men  and  not  drive  them,  so  no  legitimate 
opportunity  for  better  personal  relations  should  be 
neglected. 

Never  dismiss  a  man  with  an  order  until  he  under- 
stands exactly  what  is  wanted.  You  will  find  men  dif- 
ferent, and  it  pays  to  study  character.  You  may  have 
to  talk  fast  to  blond  men  and  slow  to  brunette  men  in 


order  to  make  them  quickly  understand  your  order.  Dif- 
ferent men  require  different  treatment. 

Always  be  frank,  truthful  and  sincere  with  your  men. 
Use  good  judgement  in  making  promises  and.  above  all, 
do  not  make  promises  you  cannot  carry  out.  Favoritism 
will  cause  endless  trouble,  while  a  square  deal  and  con- 
sideration for  every  man  will  get  co-operation  in  the 
work.  Nothing  is  too  slight  to  watch  in  avoiding 
charges  of  favoritism.  Do  not  go  on  fishing  trips, 
theater  parties,  etc.,  with  your  men  unless  all  go. 

There  are  many  incidental  things  not  directly  con- 
nected with  your  duties  as  foreman  that  wiU  help  you 
handle  men.  Learn  all  you  can  about  the  fire  protection, 
safety  and  sanitary  appliances.  A  knowledge  of  first 
aid  is  an  invaluable  asset  as  it  affords  opportunity  for 
your  talking  to  a  man  in  an  emergency  when  he  is  not 
so  critical  in  his  attitude  and  at  the  same  time  you  are 
placing  him  under  a  slight  feeling  of  personal  obligation 
to  you  for  your  aid. 

Let  your  men  talk  and  make  suggestions  about  the 
work.  Many  of  them  will  be  valuable  and  every  man 
likes  to  express  his  ideas. 

You  should  keep  a  complete  record  of  all  your  men  in 
great  detail.  You  should  know  whether  they  are 
married  or  single,  whether  they  own  or  rent  their 
homes,  pay  high  or  low  rent,  where  they  live  and  their 
telephone  numbers. 

You  can  also  help  them  by  posting  notices  of  athletic 
events,  etc.,  on  the  plant  bulletin  board. 

A  large  measure  of  your  success  will  be  determined 
by  your  ability  to  handle  your  men,  -for,  to  the  men, 
you  are  the  company. 


Insuring  Current  for  Bond  Testing 

BOND  testing  on  street  railway  tracks  is  generally 
unsatisfactory  because  the  amount  of  current 
flowing  through  the  rails  is  not  known.  The  Wilkes- 
Barre  Railway  Company,  under  the  direction  of  E.  A. 
Hoffman,  chief  engineer,  has  devised  a  method  of  test- 
ing which  removes  this  uncertainty. 

The  company  has  several  small  portable  resistance 
welders  used  for  welding  joints,  bonding  tracks,  etc. 
To  insure  a  current  flowing  through  the  rail  to  be 
tested,  the  terminal  of  one  of  these  welders  is  grounded 
to  the  rail,  and  the  joints  between  the  machine  and  the 
power  house  are  tested  approximately  every  300  ft.,  or 
every  four  or  five  joints  to  each  setting  of  the  machine. 
The  welder  weighs  only  about  80  lb.  and  is  easily  moved 
about  by  two  men.  In  open  track  two  or  three  men 
are  used.  About  50  per  cent  of  the  track  of  this  com- 
pany is  paved,  and  for  testing  this  portion  two  laborers 
in  addition  to  the  men  necessary  for  the  testing  opera- 
tions are  used  to  open  up  and  relay  the  paving  around 
the  joints. 

All  the  track  on  the  system,  consisting  of  approxi- 
mately 100  miles,  will  be  tested  out  this  season.  It  is 
expected  that  the  testing  crew  will  average  about  1  mile 
a  day,  repairing  all  bad  joints  and  bad  bonds  with  the 
welder  as  they  proceed  with  the  work.  Past  experience 
indicates  that  not  more  than  3  per  cent  of  the  bonds  will 
Jiave  to  be  renewed.  Bonds  recently  tested  have  shown 
a  conductivity  equivalent  to  from  3.3  to  4.4  ft.  of  rail. 
About  7  ft.  is  used  as  a  standard  on  this  property.  The 
average  weight  of  all  rail  on  the  property  is  75  lb.  The 
estimated  cost  of  making  this  test  and  performing  the 
repair  work  necessary  over  the  Wilkes-Barre  Railway's 
entire  system  is  $2,000. 
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New  Standard  Type  of  Safety  Car  Suggested 

Separate  Entrance  and  Exit,  Longitudinal  Seats  at  the  Ends  and  Other  Changes  Recom- 
mended to  Make  the  Small  One-Man  Car  Better  Adapted  to 
Fairly  Heavy  Traflfic  Lines 

By  WRAY  T.  thorn 

Equipment   Engineer,   Chicago,   111. 


THE  birth  of  the  safety  car  was  occasioned  very 
largely  by  the  competition  of  that  bete  noir  of  the 
electric  railway  business,  the  jitney.  In  its  early 
application  it  was  thought  of  more  particularly  for  use 
in  the  smaller  cities  where  traffic  conditions  are  not 
particular  severe.  However,  the  economic  advantages  of 
these  cars  in  the  smaller  cities  were  so  quickly  demon- 
strated that  there  has  been  a  decided  tendency  to  make 
use  of  them  in  larger  and  larger  cities  and  on  increas- 
ingly heavy  traffic  lines.  In  fact,  this  increase  in  the 
use  of  the  safety  car  is  truly  remarkable  and  forms  a 
well-earned  tribute  to  its  originators  and  to  those  who  in 
the  beginning  had  the  courage  to  take  it  up  and  place 
it  in  operation. 

In  those  metropolitan  communities  in  which  the 
safety  car  has  been  used,  such  as  Brooklyn,  Philadel- 
phia, Baltimore,  Boston,  etc.,  it  has 
been  installed  in  most  instances  on 
routes  not  having  severe  traffic  char- 
acteristics. The  notable  exception  to 
this  is  Kansas  City,  where  the  safety 
cars  have  been  operated  through  the 
downtown  district,  but  in  this  con- 
nection recent  reports  of  John  A. 
Beeler  have  recommended  that  the 
cars  be  arranged  so  that  auxiliary 
collectors  stationed  in  the  downtown 
district  could  open  the  rear  door  from 
the  outside  of  the  car  and  permit  the 
egress  and  ingress  of  passengers  from 
the  rear  end  as  well  as  at  the  front. 

In  order  to  make  the  great  economic  advantages  of 
the  safety  car  available  in  a  broader  way  to  properties 
operating  in  large  cities  it  would  seem  that  it  might  be 
advisable  to  have  two  standard  designs  of  the  one-man 
safety  car — the  present  standard  for  smaller  cities  and 
lighter  traffic  lines  and  another  standard  car  built 
along  the  same  general  lines  but  revised  in  some 
respects,  as  pointed  out  below,  for  use  in  larger  cities 
and  on  heavier  traffic  lines.  In  this  discussion  no  dis- 
paragement of  the  present  standard  car  is  intended. 
Rather,  it  is  desired  to  give  certain  suggestions  as  to 
designs  which  it  is  believed  would  better  adapt  these 
small  light-weight  cars  to  the  cross-town  lines  and  some 
main  lines  of  the  larger  systems.  With  the  proposed 
second  standard  available  a  company  would  then  simply 
make  a  choice  as  to  which  car  would  better  meet  its 
operating  requirements. 

Design  foe  Heavier  Traffic  Routes 

In  planning  a  safety  car  suitable  for  installation  in 
large  cities,  where  the  equipment  in  use  consists  of 
double-truck  cars  which  have  comfortable  seats,  ample 
aisle  width,  low  steps  and  platforms  so  arranged  that 
passengers  can  board  and  alight  simultaneously  with- 
out confusion  or  delay,  great  care  must  be  taken  that 
the  design  of  any  new  car  will  not  be  such  as  to  suffer 


by  comparison  with  the  older  cars  and  produce  unfavor- 
able reaction  because  of  less  comfortable  seats,  narrow 
aisles  and  excessive  standing  time  while  loading  and 
unloading.  With  this  thought  in  mind  it  is  suggested 
that  the  following  features,  as  shown  in  the  accompany- 
ing floor  plan,  should  be  incorporated  in  the  proposed 
new  standard : 

1.  Car  arranged  for  double-end  operation. 

2.  Width  over  all  to  be  such  as  to  provide  (a)  an 
aisle  width  of  not  less  than  26  in.,  (b)  a  length  of 
cross-seat  cushion  not  less  than  33J  in.,  (c)  longitudinal 
seats  at  each  end  of  the  car  body  to  seat  three  persons 
at  17  in.  each. 

3.  Platform  arranged  with  double-door  opening, 
one  for  entrance  and  one  for  exit,  with  approximately 
22  in.  clear  opening  for  exit  and  30  in.  for  entrance. 

Fixed 
Platform  Seat-. 


/S'-d'' --■->(<    ■      6'-J"  X 

Seating  Capacity    35 
Standing        «♦  g5(  Comfortable) 

Total    60  Passengers 

FLOOR  PLAN  OF  PROPOSED  ONE-MAX    SAFETY  CAR  FOR  LARGE  CITY  USB 


4.  Exit  and  entrance  doors  to  be  arranged,  if  pos- 
sible, for  independent  operation  so  that  the  operator 
can  close  the  exit  door  when  all  passengers  have  alighted 
and  confine  the  ingress  of  passengers  to  the  entrance 
door,  if  this  is  found  necessary  to  prevent  loss  of  fares. 
This  independent  operation  of  the  doors  would  also 
minimize  the  loss  of  heat  in  cold  weather. 

5.  Platform  railings  to  be  arranged  to  separate 
boarding  and  alighting  passengers. 

6.  Step  heights  made  as  low  as  possible  by  ramps 
from  the  car  body  to  the  platform  floor,  taking  into 
consideration  the  proper  wheel  diameter  and  clearance. 
By  this  means  step  heights  of  13  and  12  in.  into  the 
car  could  readily  be  secured,  using  24-in.  wheels. 

7.  Install  platform  seats  in  order  to  give  the 
maximum  seating  capacity  in  the  space  available. 

.  A  car  designed  along  these  lines  woiild  have  the 
following  approximate  dimensions  as  compared  with  the 
present  standard  car: 

Proposed  car        Present  car 

Length  over  body 18  ft.  8  in.  17  ft.  9i  in. 

Length   over   all    31  ft.  2  in.  27  ft.  9i  in. 

Length  of  platform  6  ft.  3  in.  5  ft.  0    in. 

Width  over  side  girder  plates  8  ft.  4  in.  7  ft.  8     in. 

Seating  capacity   35  30 
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Such  a  car  would  weigh,  with  careful  designing,  about 
17,000  lb.,  as  compared  to  the  average  weight  of  the 
present  standard  car  of  14,500  lb. 

Advantages  Set  Forth 

The  proposed  car  differs  from  the  present  standard 
principally  in  the  provision  for  the  double  opening  of 
the  platforms,  the  width  over  all  and  the  arrangement 
of  longitudinal  seats  at  the  ends  of  the  car  body. 

With  respect  to  the  width  over  all  of  the  car,  which  is 
determined  by  the  width  of  aisle  and  length  of  cross- 
seat  cushions,  it  is  very  necessary  in  a  car  where  the 
movement  of  passengers  is  to  and  from  the  same  plat- 
form that  an  aisle  of  ample  width  be  provided  so  that 
standees  will  not  interfere  too  seriously  with  such  pas- 
senger movement.  The  desirability  of  a  comfortable 
length  of  cross-seat  cushion  is  obvious.  The  arrange- 
ment of  longitudinal  seats  at  the  ends  of  the  car  body. 
each  seating  three  persons,  provides  an  ample  maneuver- 
ing space  at  the  point  where  experience  on  street, 
elevated  and  subway  properties  has  shown  it  to  be  very 
desirable.  Such  longitudinal  seats  have  already  been 
adopted  on  the  safety  cars  of  the  Kansas  City  (Mo.) 
Railways. 

Platforms  of  sufficient  length  to  provide  for  separate 
entrance  and  exit  passageways  are  believed  to  be  neces- 
sary in  order  to  conserve  time  at  points  of  comparatively 
heavy  passenger  interchange.  Such  points  are  rather 
numerous  in  large  cities,  and  the  double  door  would  pro- 
vide for  the  rapid  unloading  of  the  car  without  causing 
boarding  passengers  the  irritation  of  having  to  wait 
until  leaving  passengers  have  alighted,  and  also  thereby 
provide  a  distinct  saving  in  the  standing  time. 

The  objection  will  be  raised  that  the  double-door  plat- 
form will  allow  passengers  to  sneak  in  through  the  exit 
opening  during  times  of  passenger  interchange.  This 
point  is  not  believed  to  be  well  founded,  for  the  car 
operator  would  occupy  practically  the  same  relative 
position  with  respect  to  the  exit  opening  as  does  the  con- 
ductor on  the  so-called  near-side  car.  There  has  been 
no  trouble  of  this  sort  reported  on  the  large  number  of 
near-side  cars  operated  in  three  of  our  large  cities. 

At  such  places  as  baseball  parks,  amusement  parks  and 
large  industrial  plants,  where  it  is  possible  to  arrange 
for  prepayment  areas,  the  whole  platform  could  be  used 
for  loading,  or  two  .streams  of  boarding  passenger.^ 
could  be  handled,  the  fares  of  one  queue  being  collected 
by  the  operator  and  those  of  the  other  queue,  entering 
through  the  exit  door,  by  an  operator  or  special  collector. 

There  is  also  the  possibility,  which  is  worthy  of 
serious  study,  of  operating  these  safety  cars  on  the  pay- 
leave  plan  on  routes  where  there  are  many  stops  at 
which  large  groups  of  passengers  board  the  cars,  thus 
saving  considerable  time.  Or  it  is  entirely  possible  that 
on  the  average  line  a  combination  use  of  pay-enter 
during  the  morning  rush,  when  the  loading  is  scattered 
and  the  unloading  concentrated  in  the  downtown  dis- 
trict, and  a  pay-leave  plan  during  the  evening  rush, 
when  the  loading  is  concentrated  downtown  and  the 
unloading  scattered,  would  prove  advantageous. 

All  of  the  standard  safety  equipment  now  in  use  on 
the  present  type  of  car  could  be  used  without  change  on 
the  proposed  car,  except  for  the  alterations  in  the  door- 
operating  mechanism  to  provide  for  independent  opera- 
tion of  the  entrance  and  exit  doors.  It  is  understood 
that  electrical  manufacturers  have  stated  that  the  motors 
now  developed  for  the  safety  car  will  satisfactorily 
handle  equipment  weighing  up  to  17,000  lb.  light.    The 


present  truck  would  be  suitable  for  the  proposed  car, 
maintaining  the  present  9-ft.  wheelbase  and  general 
design,  changing  only  the  weight  of  the  springs  and 
perhaps  slightly  strengthening  some  of  the  truck 
members. 

It  is  hoped  that  this  article  will  bring  out  discussion 
on  the  car  proposed,  for  it  is  believed  that  it  would 
have  a  wide  field  of  usefulness  without  encroaching  on 
the  field  of  the  present  standard  car. 


Solid  Manganese  Special  Trackwork  Repairs 

FEW  railway  track  engineers  have  had  much  success 
in  building  up  solid  manganese  special  trackwork 
with  an  electric  welder.  However,  C.  L.  Hawkins,  en- 
gineer maintenance  of  way  United  Railways  of  St. 
Louis,  Mo.,  has  developed  a 
scheme  for  renewing  the  frogs 
in  this  type  of  special  track- 
work  which  seems  to  be  work- 
ing out  very  satisfactorily. 

Making  use  of  an  acetylene 
torch,  the  top  of  the  casting  at 
the  frog  points  is  cut  out  back 
to  the  walls  of  the  cylindrical 
web  which  supports  the  frogs. 
A  hollow  cast-steel  cylindrical 
block  which  is  flattened  on  two 
sides  is  then  inserted  in  this 
hole.  It  is  wedged  in  place  by 
means  of  two  steel  wedges 
shaped  to  fit  the  space  be- 
tween the  flattened  sides  of 
the  block  and  the  cylindrical 
web  of  the  .special  work.  An 
electric  welder  is  then  used  to  build  up  the  tread  and 
flangeways  on  the  top  of  this  cast-steel  insert,  the  great 


CAST  STEKL  1N.SERT 
AND  THE  TWO 
WEDGES  USED  IN 
REPAIRING  BROKEN- 
DOWN  SOLID  MAN- 
G.\NESE  .SPECIAL 
TRACKWORK 


A    SOLID    MANGANESE    INTERSECTION    REPAIRED    WITH 
CAST-STEEL    INSERTS.    AFTER    SKVKRAI- 
MONTHS'    SERVICE 

diversity  of  crossing  angles  making  it  impractical  to 
cast  the  tread  on  the  insert.  A  grinder  then  finishes 
the  job. 

An  increase  of  104.5  per  cent  in  the  cost  of  living 
of  American  wage-earners  between  July,  1914,  and  July, 
1920,  is  shown  in  a  statement  issued  Sept.  13  by  the 
National  Industrial  Conference  Board.  This  figure  is 
based  on  the  board's  most  recent  investigation  of 
changes  in  the  cost  of  living,  a  complete  report  of  which 
will  be  made  public  shortly.  This  increase  marks  a  rise 
of  nearly  19  per  cent  within  the  last  year  and  of  5 
per  cent  since  March,  1920,  the  date  of  the  board's 
last  survey  of  the  problem. 
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New  Motor  and  Trail  Cars  for  St.  Louis 

Peter  Witt  Type  Motor  Cars  Have  Only  Two  Steps  —  Trailers  Are  Centei-  Entrance  and 
Exit,  but  Front  Half  of  Car  Is  Made  a  Loading  Platform 


NEW  PETER  WITT  TYPE  MOTOR  CAR  FOR  ST.   LOUIS,  HAVING   ONLY  TWO   STEPS 


THE  United  Railways  of  St.  Louis,  Mo.,  has  on  order 
with  the  St.  Louis  Gar  Company  for  October  de- 
livery fifty  trail  cars  which  embody  a  new  idea  in 
trailer  design.  These  ears  will  be  designed  for  one-way 
<iperation,  with  a  separate  entrance  and  exit  on  the  side 
of  the  car,  both  of  which  are  ahead  of  the  center  of 
the  car  body  and  separated  by  a  36-in.  space  providing 
a  convenient  location  for  the  conductor  between  the 
doors  and  on  the  near  side  of  the  car.  Passengers  will 
enter  the  forward  door,  be  seated  on  the  longitudinal 
.seats  without  paying  their  fare  and  later  leave  the  car 
by  the  exit  door  and  pay  their  fare  as  they  pass  the 
conductor,  or  they  may  enter  the  forward  door  and 
immediately  pass  the  conductor,  paying  as  they  pass, 
and  be  seated  on  one  of  the  cross  seats  to  the  rear  of 
the  conductor's  position.  This  makes  an  arrangement 
much  the  same  as  that  employed  in  the  Peter  Witt  type 
motor  ear,  except  that  the  entrance  is  near  the  center 
of  the  car  instead  of  at  the  front  end. 

The  advantages  advanced  for  this  arrangement  of  a 
trailer  by  M.  O'Brien,  master  mechanic,  are  that  it 
separates  the  incoming  from  the  outgoing  passengers, 
provides  a  very  large  loading  space,  induces  a  single-file 
entrance  of  passengers,  so  that  the  conductor  has  better 
control;  minimizes  the  possibility  of  losing  fares  and 
decreases  the  standing  time  required  to  load.  Since 
the  more  comfortable  cross  seats  are  placed  at  the  rear 
of  the  car,  passengers  are  induced  to  pay  their  fare 
immediately  upon  boarding  the  car  and  thereby  reduce 
the  amount  of  attention  required  from  the  conductor 
by  alighting  passengers.  The  detailed  seating  ar- 
rangement, door  locations,  conductor's  position  and  other 
interior  arrangements  are  clearly  shown  in  the  accom- 
panying floor  plan  of  the  car. 

The  trailer  design  used  by  the  United  Railways  here- 
tofore has  been  of  the  double-door,  center-entrance  type, 
with  a  well  in  the  center  of  the  car  and  the  conductor's 


position  on  the  far  side  of  the  car  opposite  the  doors. 
In  these  cars  there  was  one  step  to  the  floor  of  the  well 
and  another  step  onto  the  car  floor.  With  passengers 
boarding  this  type  of  car  in  double  file  and  passing  both 
ways  to  seats,  it  is  believed  that  a  number  of  fares  are 
lost.  Tn  the  new  car  there  is  no  well  and  the  two  steps 
of  13  in.  and  12i  in.  are  both  placed  at  the  doors.  These 
step  heights  have  been  reduced  to  these  figures  by  ramp- 
ing the  car  floor  from  the  bolsters  to  the  center  plat- 
form and  the  platform  from  the  far  side  to  the  near  side. 
This  ramp  from  the  forward  bolster  to  the  platform  is 
I J  in.  in  5  ft.,  from  the  rear  bolster  to  the  platform 
I4  in.  in  22  ft.  and  for  the  platform  itself  1  in.  across 
the  car. 

The  general  construction  of  the  trailer  will  be  steel 
up  to  the  belt  rail,  with  a  wood  superstructure  and 
arched  roof.  It  will  be  mounted  on  trucks  placed  at 
25-ft.  7i-in.  centers,  which  will  be  equipped  with  22-in. 
wheels  on  a  4-ft.  6-in.  wheel-base.  These  trucks  are 
of  a  special  design  drawn  up  by  the  engineers  of  the 
United  Railways  in  conjunction  with  the  Commonwealth 
Steel  Company.  Completely  equipped,  it  is  expected  that 
thes3  trailers  will  weigh  approximately  25,000  lb.  They 
will  seat  sixty-four  passengers  and  will  be  hauled  by 
some  of  the  heavier  type  motor  cars  of  the  company  now 
in  service. 

One  of  the  features  of  the  car  body  construction  is 
the  stiffening  of  the  superstructure,  which  is  obtained 
through  the  use  of  a  steel  frame  around  the  doors  and 
a  steel  post  at  each  of  the  four  corners  of  the  car  body. 

Fifty  New  Motor  Cars  to  Be  Built 

The  United  Railways  has  ordered  the  necessary  ma- 
terials and  is  getting  ready  to  build  fifty  Peter  Witt 
type  motor  cars  in  its  own  shops.  A  sample  car  of  this 
type  has  already  been  built  in  the  company's  shops  and 
placed    in    operation.      It    is    pictured    herewith.      The 


552 


Electric    Railway    Journal 


Vol.  56,  No.  12 


;<  2'-6'>~c  i;-ff>. 


:6ii 


mojJUi' 


?--gj— :7V- 


LJ^ 


,    /S-7'  ,  -     

_  ,1^ Vj'/(fam;>  — 


-'i'Ramp 


n 

5 

r 

"^ 

t 

^ 

n 

Ia 

u- 

s^sS-'- 


lLu#- 


liF 


Clear      f^  [1 ' 
I   Polished         ;r^ 


'n'Ramp 


yly 


-?5'-7i  "flo/s/erfccrt/e/^  - 


4f>  i  (iV^£^^%i 


+-  -. 


FLOOR  PLAN  AND  ELEVATION  OF  NEW  TRAILERS  FOR  ST.  LOUIS 


principal  feature  of  the  new  car  is  that  by  cutting  down 
the  clearance  between  the  motor  trucks  and  car  floor 
and  by  ramping  the  floors  it  has  been  possible  to  build 
this  car  without  a  center  well  and  with  only  two  steps 
of  15  in.  and  ]2i  in.  onto  the  car  floor  at  center  and 
front,  instead  of  the  usual  three  steps  either  at  the 
entrance  or  distributed  between  the  entrance  and  the 
steps  from  well  to  car  floor.  The  ramp  from  the  front 
bolster  to  the  center  platform  was  made  4  in.  in  6  ft. 
9  in.,  from  the  rear  bolster  to  the  center  platform  4  in. 
in  7  ft.  10  in.  and  from  the  aisle  to  the  steps  at  the 
center  door  1\  in.  in  24  in.  There  are  also  ramps  in 
the  floor  and  platform  at  the  front  end  of  the  car  so 
that  the  same  step  heights  prevail  as  at  the  center.  At 
the  front  entrance  there  is  a  double  two-part  folding 
door  which  folds  outward  and  is  air  operated  and  con- 
trolled by  the  motorman.  At  the  side  exit  there  is  a 
double  sliding  door,  also  air  operated  and  each  half 
independently  controlled  by  the  conductor.  The  entrance 
and  exit  doors  have  a  clear  opening  of  5  ft.,  which  is 
divided  in  the  center  by  an  aluminum  railing,  providing 
passageway  for  two  streams  of  passengers  either  board- 
ing or  alighting. 

The  car  body  is  of  all  steel  construction  up  to  the 
belt  rail,  with  a  wooden  superstructure.  The  equipment 
of  the  new  motor  cars  will  consist  of  special  designed 
trucks  developed  by  the  Commonwealth  Steel  Company 
in  co-operation  with  the  railway  company  engineers  and 
arranged  for  four  inside  hung  motors.  These  trucks 
are  of  the  full-equalized,  arch-bar  type,  the  principal 
feature  being  that  the  main  frame  is  made  of  a  single 
steel  casting,  which  is  said  to  eliminate  all  the  usual 
connecting  bolts  and  rivets  and  at  the  same  time  to 
make  it  impossible  for  the  truck  to  get  out  of  square. 
The  cars  will  be  equipped  with  four  Westinghouse 
508-A,  25-hp.  motors  and  K-35  AA  2  control  with  a 
ratchet  switch  for  operating  the  line  switch,  and  a 
National  Pneumatic  Company  door-interlock  system.  A 
plain  magnetic  blowout  switch  is  placed  in  the  motor- 
man's  cab  for  use  in  opening  the  main  power  circuit  by 
hand  when  desired.     The  overload  relay  on  the   line 


switch  takes  the  place  of  a  circuit  breaker  and  causes 
the  circuit  to  be  broken  underneath  the  car,  thus  elimi- 
nating all  noise  and  flash  from  the  interior. 

The  new  cars  will  have  an  over-all  length  of  50  ft. 
6  in.  and  an  extreme  width  of  8  ft.  10  in.  Completely 
equipped,  the  weight  of  the  sample  car  was  36,300  lb., 
which  for  a  seating  capacity  of  fifty-nine  gives  a  dead 
load  of  615  lb.  per  seated  passenger. 


Lubrication  of  Pneumatic  Tools 

Some  Common-Sense  Comments  from  the  Stand- 
point of  the  Lubrication  Expert  of  Value 
to  Electric  Railway  Shop  Men 

IN  ORDER  to  obtain  a  full  measure  of  service  from 
pneumatic  tools  and  eliminate  the  necessity  for  re- 
pairs, it  is  important  that  they  be  handled  carefully,  be 
kept  clean  and  be  well  lubricated  with  a  high-grade 
lubricant.  In  the  July  issue  of  Lubrication  some  notes 
on  lubricants  for  pneumatic  tools  are  given  which  should 
be  of  value  to  electric  railway  shop  men  and  others. 
The  following  points  among  others  are  made : 

Moisture  and  some  little  dust  are  contained  in  the  air 
carried  into  the  cylinders  of  pneumatic  tools.  Further, 
the  moisture  in  the  air  tends  to  corrode  the  transmission 
pipes  and  storage  tanks,  with  the  result  that  some  small 
particles  of  rust  are  carried  along  by  the  air.  Particles 
of  rubber  from  the  air  hose  and  gaskets  may  find  their 
way  with  the  other  foreign  matter  into  the  air  passages 
and  cylinders  and  greatly  interfere  with  the  free  opera- 
tion of  the  tool.  Dust,  rust  or  rubber  cannot  be  classed 
as  lubricants  and  should  be  kept  out  of  the  tool  by 
means  of  a  fine  wire  strainer  inserted  in  the  inlet  pipe. 

Not  all  foreign  matter  which  gets  into  the  cylinders 
and  valves  of  pneumatic  tools  is  carried  in  with  the  air. 
Unless  care  is  exercised  a  great  deal  may  be  fed  in  with 
the  lubricant.  Cases  have  been  known  where  the  lubri- 
cant for  pneumatic  drills  was  kept  in  an  open  can  near 
the  drills.  A  great  deal  of  dust  and  grit  naturally  fell 
into  the  can,  with  the  result  that  the  drills  were  being 
"lubricated"  with  an  abrasive  compound. 
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The  lubricant  most  suitable  for  any  particular  pneu- 
matic tool  will  vary  with  the  type  of  tool,  the  nature  of 
the  work,  the  condition  of  the  air  and  the  state  of  the 
atmosphere.  Generally  speaking,  the  heavier  tools  re- 
quire the  heaviest  lubricants,  slow-moving  tools  requir- 
ing a  heavier  lubricant  than  those  operating  at  high 
speed.  Heavy  lubricants  are  necessary  for  use  on  tools 
using  preheated  air  or  those  exposed  to  high  tempera- 
tures. 

Tools  of  the  trunk-piston  and  rotary  types  are  com- 
monly lubricated  with  a  light  grease,  while  the  high- 
speed, hammer  types,  such  as  riveting  hammers,  under 
average  conditions  of  operation  are  most  successfully 
lubricated  with  a  light  oil  of  about  100-150  seconds 
viscosity,  Saybolt,  at  100  deg.  F.  Tools  such  as  recipro- 
cating drills  are  provided  with  grease  chambers  which 
are  filled  by  means  of  a  grease  gun  and  from  which  the 
grease  slowly  exudes  into  the  cylinders.  One  charge  of 
grease  if  suitable  should  last  several  weeks.  The  gears, 
crankshaft  and  pistons  of  rotary  tools  all  operate  in  a 
bath  of  grease,  new  applications  of  which  are  necessary 
only  after  long  periods  of  time.  The  high-speed  tools 
are  lubricated  with  oil  by  means  of  a  squirt  can.  As 
there  is  a  tendency  on  the  part  of  the  exhausting  air  to 
carry  a  light  oil  out  with  it,  tools  of  "this  kind  should 
receive  a  few  drops  of  oil  every  hour  or  so. 

Oils  used  upon  pneumatic  tools  should  have  a  low  cold 
test,  and  greases  to  be  successful  must  be  manufactured 
from  low  cold-test  oils.  In  addition,  pneumatic-tool 
lubricants  should  possess  enough  body  to  prevent  metal 
contact  and  friction,  but  if  they  are  too  heavy  for  the 
mechanical  conditions  they  tend  to  impede  the  action  of 
the  tools. 


Fundamentals  of  Substitute  Tie  Design 

THE  American  Railway  Engineering  Association  has 
devoted  a  great  amount  of  time  to  the  study  of  the 
subject  of  substitute  ties.  In  Bulletin  No.  227,  July, 
1920,  the  association  presents  the  special  report  of  the 
committee  on  ties  relating  to  this  important  subject. 
Certain  conclusions  are  reached  which  should  be  of 
interest  to  electric  railway  engineers.  The  opinion  is 
expressed  that  railways  should  take  a  more  active  part 
in  the  design  and  development  of  substitute  ties.  This 
is  in  line  with  the  editorial  which  was  published  in  this 
paper  for  Aug.  21,  which  indicated  the  need  for  similar 
procedure  on  the  part  of  electric  railway  engineers. 

The  conclusions  of  the  committee  on  ties  are  as 
follows : 

1.  No  substitute  tie  has  yet  been  developed  which  can  be 
recommended  for  general  use  on  high-speed  railroad  tracks. 

2.  The  development  of  substitute  ties  should  be  taken  up 
by  the  railroads  with  a  view  of  conserving  the  available 
timber  supply  and  of  producing  a  track  structure  of  longer 
life  which  may  be  maintained  with  less  labor. 

3.  Any  statements  made  to  urge  the  introduction  of  sub- 
stitute ties  on  the  claim  that  safe  tracks  cannot  be  main- 
tained with  wooden  ties,  such  as  will  be  available  for 
some  time  to  come,  are  without  foundation  and  are  contrary 
to  the  facts. 

This  steam  railroad  point  of  view  will  be  of  interest 
to  electric  railway  men.  The  report  is  exhaustive 
and  is  too  long  for  reprinting  in  these  columns.  How- 
ever, Appendix  E  of  the  report  gives  the  fundamentals 
which  the  committee  believes  essential  in  connection 
with  substitute  tie  design,  and  this  should  be  of  value 
in  connection  with  designs  for  tracks  in  streets  and 
we  reprint  it  in  full. 


Some  Fundamentals  Regarding  Substitute  Tie  Design 


The  tie  committee  in  its  investiga- 
tion of  various  substitute  ties  has  been 
impressed  with  the  fact  that  many  of 
them  violate  fundamental  principles  of 
track  construction  or  maintenance,  and 
it  is  with  a  view  of  pointing  out  some 
of  those  features  that  this  appendix  is 
added  to  the  report. 

The  experience  with  substitute  ties, 
so  far  recorded,  indicates  the  following 
features  as  being  productive  of  failure : 

(1)  Lack  of  efficient  protection 
against  corrosion. 

(2)  Failure  of  rail  fastenings. 

(3)  Failure  of  insulation. 

(4)  Loss  of  beam  strength  due  to 
weakening  tie  in  vicinity  of  rail  to 
accommodate  rail  fastening  features. 

(5)  Use  of  sharp  interior  angles  or 
square  holes,  from  which  cracks  are 
developed. 

(6)  Lack  of  protection  against  de- 
railed wheels. 

(7)  Design  of  base  of  tie  such  as 
to  render  tamping  difficult  or  impos- 
sible and  such  as  to  make  maintenance 
of  proper  surface  .of  track  imprac- 
ticable. 

(8)  Design  of  the  tie  such  that 
track  will  not  hold  line,  or  such  as  to 
make  lining  of  track  impracticable. 

(9)  Lack  of  beam  strength,  causing 
breakage  on  yielding  roadbed. 

(10)  Lack  of  protection  from  abra- 
sion from  ballast  in  concrete  ties. 

It  is  believed  that  any  track  sup- 
ported on  ties  will  not  remain  perma- 
nently to  gage,'  surface  and  line  and 
that  the  labor  operations  necessary  to 
restore  it  to  gagre,  surface  and  line  will 


nave  to  be  performed  with  more  or  less 
frequency.  Therefore,  any  substitute 
tie  should  be  designed  as  far  as  prac- 
ticable to 

(a)  Resist  the  forces  tending  to 
disturb  gage,  surface  and  line,  and 

(b)  Lend  itself  readily  to  the  labor 
operations  necessary  to  restore  the 
track  to  its  original  position. 

It  is  recognized  that  no  tie  can  com- 
pletely meet  these  requirements  and 
that  the  most  that  can  be  expected  is  a 
compromise. 

Gage. — The  fastenings,  in  addition  to 
being  of  sufficient  strength  to  resist  the 
stresses  produced  by  traffic,  should  be 
of  such  design  that  without  taking  the 
tie  from  the  track  and  without  change 
to  the  holes  or  fixed  bolts  or  projec- 
tions in  the  tie,  a  reasonable  change  of 
width  of  base  of  rail  or  variation  of 
gage  may  be  made.  The  fastenings 
should  provide  a  freeway  between  the 
base  of  rail  and  lip  of  the  fastening. 

If  the  tie  is  so  designed  that  it  is 
essentially  one  support  under  each  rail 
united  by  a  transverse  member  to  hold 
gage,  this  transverse  piece  must  be  of 
sufficient  strength  to  maintain  gage 
under  all  conditions. 

Surface. — The  tie  should  have  suffi- 
cient strength  as  a  beam  to  support  the 
loads  imposed  without  undue  deflection, 
so  that  the  load  may  be  distributed 
properly  over  the  tamped  bed. 

The  shape  of  the  base  of  the  tie  must 
be  such  that  it  will  not  cut  into  or 
destroy  the  tamped  bed.  And,  further, 
it  must  be  possible  readily  to  tamp  the 
ballast  under  the  tie. 


Line. — The  tie  should  be  of  such 
shape  that  it  will  not  only  resist  the 
tendency  of  track  to  get  out  of  line  but 
also  permit  the  track  to  be  thrown  back 
to  line. 

Ties  clamped  in  pairs  or  which  in- 
close considerable  amounts  of  ballast 
between  their  several  parts  to  such 
extent  that  the  ballast  must  be  removed 
before  the  track  is  lined  would  add  a 
material  burden  to  the  labor  necessary 
to  line  track. 

Projections  on  the  base  of  the  tie 
that  project  into  the  ballast  would 
make  necessary  throwing  the  track  out 
of  surface  before  same  can  be  lined. 
Such  a  design  would  so  interfere  with 
lining  track  as  to  make  it  impossible 
to  do  satisfactory  work. 

The  end  of  the  tie  should  be  of  such 
shape  that  the  ballast  beyond  the  end 
would  offer  resistance  to  the  later 
movement  of  the  track. 

In  addition  to  the  above  the  follow- 
ing features  should  be  provided  for:_ 

(c)  Insulation  or  the  possibility  of 
insulation  without  a  material  change  in 
the  tie  proper  should  be  provided. 

(d)  The  fastenings  should  be  such 
as  to  offer  as  little  obstruction  to  de- 
railed wheels  as  possible.  They  should 
permit  the  changing  of  a  defective  rail 
or  the  renewal  of  rails  with  ease,  and 
should  be  of  such  character  that  they 
can  be  replaced  if  broken  or  defective 
without  disturbing  the  tie. 

(e)  The  tie  should  be  of  such  de- 
sign as  to  be  able  to  stand  a  reasonable 
amount  of  punishment  from  derailed 
cars. 
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Switchman's  Station  Supported  on 
Reinforced  Concrete  Pole 

Temporary  Wooden  Signal  Tower  on  Lines  of 

United  Railroads  of  San  Francisco  Replaced 

with  Concrete  Structure 

THE  United  Railroads  of  San  Francisco  has  recently 
completed  an  installation  at  Spear  and  Market 
Streets  by  means  of  which  cars  approaching  the  ferry 
loop  are  switched  from  inner  to  outer  tracks  from  a 
tower  control  station  on  the  sidewalk.  The  crossover 
between  these  two  tracks  was  installed  when  the  third 
loop  at  the  ferry  was  put  in,  as  described  on  page  103 
of  the  Electric  Railway  Journal  for  Jan.  11,  1919. 
The  temporary  wooden  switch  control  tower  which  was 

put  in  at  that  time 
has  recently  been  re- 
placed by  the  more 
modern  installation 
shown  in  the  accom- 
panying illustration. 
Because  of  the  im- 
portance of  getting 
cars  past  this  cross- 
over with  the  abso- 
lute minimum  of  de- 
lay, every  effort  was 
made  to  have  the 
switching  installa- 
tion as  convenient  as 
possible.  The  equip- 
ment consists  of  an 
electrically  operated 
switch  of  standard 
type  with  the 
remote  control  push 
button  in  a  tower. 
These  control  cir- 
cuits are  so  interconnected  with  the  controls  of  two 
signal  lights  and  a  target  that  when  the  switch  is 
closed  the  red  target  turns  to  a  horizontal  plane  or, 
after  dark,  the  green  light  shows.  When  the  switch 
is  thrown  to  the  open  position  the  target  is  in  a 
vertical  plane  or  the  red  light  shows.  Thus  green  light 
or  flat  target  is  a  signal  for  the  motorman  on  the  outer 
track  to  proceed  at  will  and  for  the  motorman  on  the 
inner  track  to  wait. 

When  the  target  i.s  in  a  vertical  plane  or  the  red 
light  shows  it  indicates  that  the  crossover  is  open  to 
the  car  from  the  inner  track  and  that  the  ear  on  the 
outer  track  must  wait. 

In  planning  the  construction  of  the  tower  it  was 
found  most  economical  to  use  one  of  the  standard  rein- 
forced concrete  trolley  poles  made  for  the  Municipal 
Railways.  One  was  accordingly  selected  and  the  con- 
crete was  cut  off  at  the  desired  height,  leaving  the  rein- 
forcing bars  projecting  for  a  bond  with  the  top  to  be 
cast  upon  it.  As  there  is  a  basement  under  the  sidewalk 
at  this  point  it  was  necessary  to  have  the  concrete 
trolley  pole  extend  through  the  pavement  and  into  the 
concrete  floor  of  the  basement. 

When  the  pole  had  been  set  in  place  and  the  usual 
cast-iron  base  placed  around  it  at  curb  level  wooden 
forms  were  built  up  around  the  top  of  the  pole  and  the 
floor  for  the  superstructure  or  house  was  cast  mono- 
lithic. The  house  has  a  wood  frame  with  sheet  iron 
panels  and  is  bolted  and  grouted  to  the  concrete  floor. 


SWITCHING  TOWER   IN   SAN 
FRANCISCO 


The  pair  of  conduits  cast  in  the  original  reinforced 
concrete  pole  are  used  for  the  wiring.  In  addition  to 
the  switch  control  circuits,  the  house  has  electric  light 
and  telephone  connections.  An  electric  heater  is  also 
provided.  The  ladder  which  gives  access  to  the  house 
was  set  about  18  in.  away  from  the  post  so  that  a 
crippled  operator  could  wedge  himself  between  pillar 
and  ladder  while  changing  holds  on  the  ladder.  The 
finish  on  the  concrete  work  of  the  tower  is  a  rough 
surface  which  was  put  on  by  sprinkling  on  grout  with 
a  whiskbroom.  This  is  to  prevent  defacement,  such  as 
writing  with  chalk  and  crayon,  which  would  be  Ikely 
on  a  smooth  finish  surface. 

The  setting  of  the  tower  on  the  curb  at  the  intersection 
of  property  lines  prevents  interference  with  the  trafiic 
in  front  of  or  the  view  from  the  bank  building  adjoin- 
ing. The  projection  over  the  windows  on  the  street 
side  is  a  sheet-iron  shield  or  shade  put  up  to  screen  the 
operator's  eyes  from  the  sun's  rays.  The  design  of  the 
tower  is  such  that  it  has  an  attractive  appearance  and 
blends  with  the  surroundings.  The  total  cost  was  about 
$750.  This  includes  the  pole,  but  does  not  include  the 
street  work,  which  had  already  been  put  in  for  the 
temporary  wooden  tower. 

The  installation  was  made  under  the  direction  of  B.  P. 
Legare,  engineer  maintenance  of  way  United  Railroads, 
in  accordance  with  designs  prepared  by  the  citj' 
engineer. 


Rail  Depends  Upon  Ingot 

Bureau  of  Standards  Finds  That  Rails  Made  fron 

Sink-Head  Ingots  Are  in  General  More 

Free  from  Piping 

THERE  is  a  constant  endeavor  toward  the  betterment 
of  steel  rails  through  improvements  in  mill  practice. 
Among  the  details  of  manufacture  the  size,  shape  and 
method  of  casting  of  the  ingot  have  had  considerable 
attention.  The  United  States  Bureau  of  Standards  has 
recently  issued  a  technologic  pajyer  by  George  K. 
Burgess,  entitled  "Steel  Rails  from  Sink-Head  and 
Ordinary  Rail  Ingots,"  covering  a  report  on  tests  of 
several  types  of  ingots  and  rail  steels.  The  following 
abstract  of  this  paper  should  be  of  interest: 

The  object  of  this  investigation  was  to  determine  the 
relation  of  ingot  practice  to  the  properties  of  rails  from 
such  ingots,  and  in  particular  the  amount  of  total  dis- 
card necessary  to  obtain  rails  free  from  piping  and 
segregation  above  12  per  cent  which  had  been  rolled 
from  steel  made  in  accordance  with  varying  melting, 
casting  and  ingot  practices. 

To  that  end  thirty-five  ingots  made  by  the  converter 
process  at  Hadfield's,  Sheffield,  England,  and  cast  by  the 
sink-head  process  with  large  end  uppermost  were 
shipped  to  Sparrows  Point,  Md.,  and  rolled  into  rails  in 
comparison  with  fifteen  rail  ingots  made  in  the  ordinarj' 
manner  with  the  small  end  uppermost.  Each  sink-head 
ingot,  of  about  5,300  lb.  weight  and  deoxidized  with 
aluminium  in  the  mold,  representei  a  .separate  heat  of 
converter  steel  and  all  the  heats  and  ingots  were  made 
in  the  same  manner.  The  composition  and  properties  of 
these  ingots  were  of  remarkable  uniformity.  The  com- 
parison ingots,  of  7,300  lb.  each,  were  from  three 
separate  open-hearth  heats,  an  intentional  variation 
being  made  in  the  open  hearth  and  casting  practice  for 
each.  Five  ingots  were  selected  from  each  of  these 
three  heats.    Thus,  in  reality,  comparison  was  made  of 
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four  different  kinds  of  steel,  of  very  nearly  the  same 
composition  and  physical  properties  and  of  two  types  of 
ingot  form. 

The  comparison  was  made  by  rolling  most  of  the 
ingots  into  rails  and  taking  test  specimens  at  each  rail 
cut,  as  well  as  from  a  considerable  portion  of  the 
upper  part,  in  5-ft.  steps,  of  the  rail  bar  from  each 
ingot.  In  this  way  there  was  obtained  a  detailed 
physical,  chemical  and  metallographic  survey  of  each 
ingot,  and  it  was  possible  exactly  to  delimit  the  regions 
of  sound  and  homogeneous  from  those  of  unsound  and 
segregated  steel.  Two  complete  sink-head  ingots  were 
cut  longitudinally  and  examined,  as  well  as  representa- 
tive blooms  from  both  sink-head  and  ordinary  ingots. 

The  results  obtained  indicate  a  decided  superiority  of 
the  sink-head  ingots  over  the  comparison  ingots  as 
made  of  three  grades  of  steel  in  spite  of  the  fact 
that  the  sink-head  ingots  suffered  from  the  dis- 
advantage of  having  gone  cold  before  rolling.  The  Had- 
field  type  of  ingot  required  a  total  discard  of  only  18.4 
per  cent  on  the  average  (13  per  cent  top  discard  to 
eliminate  piping  and  segregation  above  12  per  cent), 
while  the  average  ingot  of  the  ordinary  type  for  rails 
required  a  total  discard  of  43.9  per  cent  (26  per  cent 
top  discard),  with  great  variations  dependent  upon  the 
furnace  and  ingot  practices. 

The  comparison  ingots  from  heat  M1-M5  made  of  non- 
deoxidized  rising  steel,  chilled  on  top  of  ingot  by  cast- 
iron  caps,  required  excessive  discard  to  eliminate  posi- 
tive segregation  at  the  top  and  negative  segregation 
at  the  bottom  of  the  ingot,  the  latter  often  accompanied 
by  dangerous  enclosed  pipes. 

The  second  heat  (M6-M10)  made  of  rising  steel 
deoxidized  with  aluminum  in  the  molds  and  the  ingot 
tops  of  which  were  cooled  with  water,  required  the 
least  total  discard  of  the  three  heats.  It  was  more 
subject  to  piping  and  less  to  segregation  than  the  first 
heat  of  ingots  made  in  the  usual  manner. 

The  third  heat  (M11-M15),  made  of  quiet  or 
"killed"  steel,  was  not  chilled  on  top  with  water  or  caps 
and  was  deoxidized  with  aluminum  in  the  molds.  The 
ingots  of  this  heat  required  an  intermediate  amount  of 
total  discard  when  compared  to  the  first  and  second 
heats;  this  heat  was  the  only  one  for  which  a  greater 
top  discard  was  required  to  eliminate  piping  than  to 
eliminate  segregation  above  12  per  cent.  One  of  the 
ingots  of  this  third  heat  contained  a  small  pipe  at  the 
bottom  and  all  the  rails  from  the  middle  and  bottom  of 
the  ingots  showed  high  negative  segregation. 

The  distribution  of  physical  properties  throughout 
the  length  of  each  ingot  is  characteristic  not  only  of  the 
type  of  the  ingot,  as  sink-head  or  ordinary,  but  also 
«f  the  state  of  the  steel  when  cast  and  the  ingot  practice. 

It  has  been  established  in  the  foregoing  that  after 
removal  of  the  top  discard  of  13  per  cent  the  Hadfield 
type  of  sink-head  ingot  is  free  from  piping  and  undue 
segregation.  The  ordinary  type  of  ingot,  cast  small 
end  up  without  sink-head,  as  is  usual  for  rail  ingots, 
reqnires  an  average  top  discard  of  26  per  cent,  and  the 
remainder  of  the  ingot  is  liable  to  contain  enclosed 
piping  and  excessive  segregation.  Defective  rails,  from 
the  middle  and  bottom  portion  of  the  ingot,  are  not 
certainly  detected  by  means  of  existing  rail  specifica- 
tions, and  as  a  result  of  this  uncertainty  rails  contain- 
ing pipes  or  excessive  segregation  may  get  into  service, 
with  disastrous  results. 

The  surface  condition  of  the  rails  from  the  sink-head 
ingots  was  not  as  good  as  for  the  ordinary  ingots,  but 


this  is  not  considered  an  essential  characteristic  for 
rails  from  such  ingots. 

The  markedly  differing  characteristics  of  the  three 
heats  of  Maryland  ingots  lead  one  to  raise  the  question 
whether  or  not  it  might  be  advisable  to  specify,  at  least 
in  some  degree,  the  methods  of  steel  manufacture  or  of 
ingot  practice  for  rails  and  similar  products  on  which 
the  safety  of  the  traveling  public  depends. 

While  it  is  not  claimed  that  the  use  of  the  sink-head 
process  for  the  manufacture  of  ingots  will  solve  all  rail 
problems,  it  is  maintained  that  its  adoption  would  be 
a  step  in  the  right  direction  in  view  of  the  present  heavy 
casualties  and  property  losses  on  American  railroads. 
The  necessary  changes  in  mill  operations,  it  is  believed, 
could  be  made  without  too  great  difficulties. 


Specifications  for  Wood  Ties 

In  Specifying  the  Material  the  Physical  Qualities 

and  Characteristics  of  the  Wood 

Must  Be  Considered 

By  Howard  H.  George 

Assistant  Engineer  Public  Service  Railway  of  New  Jersey 

THE  difficulty  of  securing  satisfactory  timber  for 
ties  has  increased  greatly  during  the  last  few 
years.  Costs  have  increased  from  about  75  cents 
per  tie  to  approximately  $1.50,  and  in  some  cases  as 
high  as  $1.75  each  f.o.b.  point  of  shipment.  This 
scarcity  and  high  price  has  been  an  incentive  for  trying 
many  experiments  with  steel,  concrete  and  composite 
ties,  but  the  great  majority  of  railways  still  favor 
wood  for  ties.  In  view  of  the  diversity  of  practice 
in  connection  with  ties  other  than  wood  and  of  their,  as 
yet,  relatively  limited  use,  no  attempt  will  be  made  here 
to  give  detailed  specifications  for  such  ties. 

Of  course,  the  problem,  as  regards  the  kind  of  timber 
to  be  used,  is  largely  controlled  by  local  considerations. 
The  specifications  appended  were  intended  to  cover  the 
conditions  which  govern  for  our  own  territory  in  so  far 
as  the  kinds  of  timber  are  concerned.  Other  companies 
will  undoubtedly  find  it  necessary  to  include  other 
timber  in  their  specifications,  which  may  be  easily  pur- 
chased locally  or  which  is  within  easy  shipping  distance 
of  the  property.  It  is  generally  conceded  that  the  fol- 
lowing woods  may  satisfactorily  be  used  untreated  for 
ties:  White  oak  family,  long-leaf  strict  heart  yellow 
pine,  red  cypress,  red  wood,  white  cedar,  chestnut, 
catalpa  and  locust,  except  honey  locust.  In  addition 
the  following  timber  will  make  satisfactory  ties  when 
treated :  red  oak  family,  beech,  birch,  elm,  maple,  gum, 
douglass  fir,  spruce,  hemlock,  tamarack,  yellow  and 
white  cypress,  and  all  pines  except  long-leaf  strict  heart 
yellow  pine.  In  the  attached  specifications  the  sound 
and  square-edged  long  and  short  leaf  yellow  pine  ties 
are  generally  purchased  for  treatment  and  are  rarely 
used  untreated. 

In  determining  problems  of  this  character  it  is  well 
to  keep  in  mind  the  physical  qualities  and  characteristics 
of  the  wood  under  consideration.  Red  oak,  for  example, 
is  a  porous  wood  which  is  generally  full  of  water  and 
which,  if  exposed  to  seasoning  influences,  has  a  tendency 
to  dry  with  great  rapidity  in  a  more  or  less  uneven 
mianner,  which  is  apt  to  result  in  checks  and  splits. 
Checks  in  this  wood  are  largely  end  checks  and  there 
is  a  tendency  for  section  men  to  drive  spikes  into  small 
checks,  thereby  increasing  the  split.  This  peculiarity 
is  also  common  to  beech  and  gum. 
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Quality : 

All  ties  to  be  cut  within  ten  months 
from  the  time  of  delivery  from  sound, 
straight,  live  and  thrifty  timber,  free 
from  loose  or  rotten  knots,  dry  rot, 
splits,  wind  shakes  or  any  other  im- 
perfection affecting  the  strength  or 
durability  of  the  timber. 

Dimensions : 

6  in.  thick,  8  in.  width  of  face  and 
8  ft.  long.  A  variation  from  above 
specifications  will  be  allowed  as  follows: 

Hewn  Pole  Sawed 

Depth  Dot  lees  than.        6  in.  6  in.              6  in. 

Depth  not  more  than      7  in.  7  in.              7  in. 

Face  not  less  than...       7Mn.  6  in.  Sin. 

Length 8  ft.  to  8  ft.  to  8  ft. 

8  ft.  2  in.  8  ft.  2  in,  0  in. 

Ties  which  do  not  conform  in  size  to 
the  above  or  have  any  other  defects 
will  be  classed  as  cull  ties  and  will  not 
be  accepted. 

White  Oak  and  Rock  Oak: 

Hewn  ties  must  be  stripped  of  bark, 
hewn  smooth  and  clean  of  all  splinters, 
deep  score  marks,  straight,  with  faces 
true  and  parallel  and  of  uniform  thick- 
ness with  ends  sawed  off  square.  Ties 
hewn  from  one-half  or  one-quarter  logs, 
or  sawed  from  large  timber  will  not  be 
accepted.    No  off  oaks  will  be  accepted. 


Cross  Ties 

Mixed  Oak  and  Chestnut: 

Hewn  ties  must  be  stripped  of  all 
bark,  hewn  smooth  and  clean  of  all 
splinters,  deep  score  marks,  stralgnr 
with  faces  true  and  parallel  and  of 
uniform  thickness  and  ends  saw  butted. 
Ties  hewn  from  one-half  or  one-quar- 
ter logs  or  sawed  from  large  timber 
will  not  be  accepted. 

Yellow  Pine  Heart  Ties: 

Ties  must  be  of  good,  sound  Southern 
long  leaf  yellow  pine  and  must  bo 
hewn  smooth  on  all  sides  with  faces 
parallel  and  of  uniform  thickness  with 
ends  sawed  off  square.  Ties  must  be 
free  from  defects  such  as  injurious 
heart  or  wind  shakes,  red  heart,  rot, 
worm  holes,  loose  or  unsound  knots, 
or  other  defects  that  will  impair  the 
strength  and  durability  of  the  ties. 

Ties  must  be  hewn  so  that  the  heart 
will  be  at  or  near  the  center  of  the  tie 
and  must  not  have  over  one  inch  of  sap 
on  each  corner,  which  means  the  tie 
must  show  6  in.  clear  heart  on  the  8-in. 
face  and  4  in.  of  clear  heart  on  the  6-in. 
side. 

No  short  leaf  pine  will  be  accepted. 

Sound  and  square  edge  long  leaf 
yellow  pine:  Ties  must  be  of  good 
Southern  long  leaf  yellow  pine,  or,  in 


other  wrds,  must  have  the  same  quali- 
ties and  must  pass  the  same  inspection 
as  the  heart  pine  regardless  of  the  sap. 

Sound   and   Square   Edge   Yellow 
Pine: 

Ties  must  be  of  good  Southern  yel- 
low pine,  and  must  pass  the  same  in- 
spection as  the  sound  and  square  edge 
long  leaf  yellow  pine  except  that  all 
kinds  of  Southern  pines  will  be  ac- 
cepted. 

Cypress : 

Hewn  ties  must  be  of  good  red  cy- 
press, free  from  wane,  rot,  dote,  honey- 
comb or  other  defects,  to  show  one 
heart  face,  allowance  1-in.  sap  on  two 
opposite  corners. 

Ties  must  be  hewn  smooth  on  all 
sides  with  faces  parallel  and  of  uniform 
thickness  and  saw  butted  at  both  ends. 

No  white  cypress  will  be  accepted. 

Inspection : 

All  ties  shall  be  subject  to  the  inspec- 
tion of  an  agent  of  the  Maintenance  of 
Way  Department  at  the  point  of  ship- 
ment as  ties  are  being  loaded  into  cars 
or  vessels.  Any  ties  shipped  for  point 
of  destination  inspection,  without  our 
consent,  will  be  rejected  and  be  subject- 
to  owner's  risk. 


It  is  verj'  desirable  that  a  definite  permissible  varia- 
tion be  adhered  to  in  the  general  dimensions  of  the  ties. 
This  is  particularly  true  in  the  case  of  city  track,  where 
a  trench  of  limited  width  is  provided,  and  where  excess 
length  means  greater  disturbance  of  the  adjacent  pav- 
ing. It  is  also  very  important  that  the  width  of  the 
tie  at  the  bearing  point  be  maintained  up  to  a  certain 
standard  in  order  to  prevent  premature  failure  of  the 
tie   due  to   crushing. 

The  cost  of  inspection,  of  course,  varies  widely. 
Under  favorable  conditions,  it  may  not  run  over  2  cents 
per  tie,  while  it  may  approximate  25  cents.  The 
latter  cost  is,  however,  exceptional  and  excessive,  and 
no  order  should  be  placed  where  a  dealer  is  not  in  a 
position  to  furnish  a  sufficient  number  of  satisfactory 
ties  at  one  location  to  eliminate  the  possibility  of  such 
an  expense  being  incurred.  The  writer  has  in  mind 
one  instance  where,  out  of  a  total  of  about  6,000  ties 
offered,  only  about  900  were  accepted  by  the  inspector, 
the  period  of  inspection  covering  about  ten  days.  How- 
ever, one  experience  of  this  kind  should  be  sufficient  to 
bar  such  a  dealer  from  doing  any  further  business  with 
a  railway  company.  When  ties  are  running  as  they 
should  and  the  dealer  is  honestly  endeavoring  to  comply 
with  the  specifications  and  is  not  trying  to  palm  off  a 
lot  of  defective  ties,  a  competent  inspector  should  be 
able  to  pass  a  carload  of  approximately  500  ties  per 
day  in  the  hardwood  districts.  In  the  case  of  pine  ties, 
where  shipment  is  being  made  by  boat,  it  may  be  pos- 
sible, under  very  favorable  conditions,  to  accept  as 
many  as  8,000  ties  per  week,  but  this  is  the  exception 
rather  than  the  rule  and  4,000  ties  would  be  considered 
a  good  week's  work  for  one  inspector.  It  is  generally 
desirable  that  tie  inspection  be  made  by  the  railway 
company's  own  inspector  at  the  point  of  shipment,  as 
this  eliminates  the  possibility  of  disputes  which  almost 


invariably  arise  where  inspection  is  made  at  destina- 
tion. The  cost  of  handling  is  largely  increased  due 
to  having  to  handle  a  lot  of  ties  which  are  not  up  to 
the  requirements  of  the  specifications. 


Glass  Headlight  Reflectors 

A  SATISFACTORY  headlight  is  an  important  aid  to 
railway  operation  and  a  recent  report  of  the  Elec- 
tric Service  Supplies  Company  gives  some  useful  infor- 
mation about  glass  headlight  reflectors.  The  ground  and 
unground  glass  reflectors  are  compared  on  a  basis  of 
efficiency,  cost,  space  saving,  durability  and  optical 
qualities.  In  comparing  cost  and  diameter  for  the  two 
types  the  figures  show  that  the  cost  increases  rapidly 
for  each  type  as  the  diameter  increases  and  that  the 
unground  reflectors  cost  approximately  one-third  less 
than  the  ground  reflectors.  On  comparing  the  reflectors 
on  a  beam  candle-power  basis  the  curves  indicate  that 
the  beam  candle-power  increases  only  approximately  as 
the  square  of  the  reflector  diameter  and  that  the  ground 
and  polished  reflector  averages  about  50  per  cent  higher 
in  beam  candle-power  than  the  unground  for  the  same 
diameter  of  reflector,  while  on  a  cost  per  candle-power 
basis  the  curves  indicate  a  much  lower  cost  for  the 
ground  and  polished  reflector  as  compared  with  the  use 
of  the  unground  reflector. 

These  data  lead  to  the  conclusion  that  on  the  same 
candle-power  basis  the  unground  reflectors  must  have 
a  larger  diameter  and  a  greater  cost  than  the  ground 
reflectors. 

The  diameter  of  the  headlight  reflector  is  an  impor- 
tant factor  in  determining  the  cost  and  t>-pe  of  head- 
light case.  The  use  of  a  strong  and  water-tight  case  is 
advocated  in  order  to  insure  reliability  and  decrease 
maintenance. 
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AN  EXTENSION  TO  THE  NEW  BHACKET  TAKES  THE 
PLACE  OF  OUTSIDE  POLES  ON  CURVES 

A  Neat  Trolley  Bracket 

Extension  to  Specially  Designed  Angle-Iron  Bracket 

Used  in  San  Francisco  to  Take  Place 

of  Extra  Poles 

THE  city  of  San  Francisco,  through  the  agency  of 
its  engineering  department,  has  developed  and 
adopted  a  particularly  attractive  and  practical  design  of 
trolley  bracket  arm  for  use  on  ornamental  concrete  poles. 
Aside  from  its  use  upon  tangent  track  as  a  very  effective 
and  economical  support  for  the  trolley  wire,  it  is  adapted 
for  use  upon  curves  as  well,  thereby  eliminating  the 
extra  poles  usually  set  upon  the  outside  of  the  curve 
to  support  "pull-off"  wires. 

Concrete  poles  of  square  cross-section  with  graceful 
tapers  and  pyramid  tops  are  provided,  when  poured, 
with  transverse  slots  at  the  proper  height  for  the  sup- 
port of  a  double  angle-iron  bracket.  This  bracket  is 
mounted  rigidly  in  the  slot  in  the  pole  by  means  of  two 
bolts  passing  through  both  angles  just  outside  the  pole, 
as  indicated  in  the  accompanying  drawing.  A  45-deg. 
brace  of  similar  cross-section  extends  from  the  bracket 
down  to  the  pole.  The  outer  end  of  the  bracket  is 
tapered  to  a  point  and  bent  downward  in  a  quarter- 
bend  of  about  8-in.  radius.  This  forms  the  outer  sup- 
port for  the  strain  insulators  and  short  span-wire  hold- 
ing the  trolley  wire.    The  inner  end  of  the  span-wire  is 


connected,  with  the  proper  insulation,  to  the  brace. 
When  used  upon  curves  an  extension  is  bolted  to  the 
angle-iron  bracket.  This  extension  is  sufficiently  long 
to  support  the  necessary  bridle  span-wire  for  the  trolley 
"pull-offs"   required   by   the  curve.     The   construction 


THIS    VIEW    SHOWS    METHOD    OF 

MOUNTING   BRACKET  AND  THE 

EXTENSION  USED  ON  CURVES 


is  clearly  shown  in  the  accompanying  plan  view  drawing. 
Two  photographs,  reproduced  herewith,  illustrate  very 
well  the   use   of   this   new   double-bracket   construction 
upon  both  curves  and  tangent  track. 


Stopping  Rust  Formation 

AN  OIL  for  use  on  metallic  surfaces  which  have  al- 
.  ready  become  rusted  or  for  use  on  new  surfaces  as 
41  preventive  for  rust  is  being  placed  on  the  market  by 
the  American  Chemicals  &  Manufacturing  Company, 
New  York.  It  is  claimed  that  this  oil  has  such  an 
affinity  for  steel  that  it  practically  welds  itself  to  the 
steel  whether  it  has  a  smooth  or  rough  surface.  It 
penetrates  through  the  rust  to  the  clean  base  metal  and 
stops  further  corrosion.  By  chemical  action  it  causes 
the  rust  to  unite  with  the  oil,  forming  a  non-porous 
elastic  film,  which  toughens  with  age  and  remains 
flexible.  Its  flexibility  will  meet  the  expansion  and 
contraction  of  metals  to  the  extent  of  bending  over  a 
radius  smaller  than  the  diameter  of  the  thickness  of 
the  metal  to  which  it  is  applied.  This  oil  is  sold  under 
the  trade  name  of  "Hippo"  permanent,  pliable  oil,  and 
other  claims  made  for  its  use  are  that  it  will  withstand 
the  destructive  influences  of  acids,  alkali  and  gases  and 
that  it  is  entirely  waterproof.    It  is  a  good  insulator. 


USE  OF  ANGLE-IRON  TROLLEY-WIRE  BRACKET  IN  SAN 
FRANCISCO  UPON  TANGENT  TRACK 


In  the  current  issue  of  National  Safety  News  a 
form  of  stop  sign  is  described  which  is  located  at 
the  door  opening  of  center-entrance  cars.  This  sign 
and  its  method  of  operation  were  developed  by  J.  F. 
Mclnerney,  master  mechanic  New  York  State  Railways, 
Syracuse.  This  railway  is  a  member  of  the  National 
Safety  Council.  The  sign  has  a  white  backgrouna  and 
in  black  letters  is  the  word  "Stop."  When  the  car  is  in 
motion  the  sign  lies  flat  against  the  door.  As  soon 
as  the  car  stops  and  the  doors  are  open  the  sign  is 
released  and  swings  out  by  the  action  of  a  small 
spring  to  a  position  at  right  angles  to  the  side  of  the 
car.  Automobilists  who  are  following  are  thus  warned 
that  the  car  has  stopped  and  is  about  to  receive  or  dis- 
charge passengers  and  reminded  that  the  traffic  ordi- 
nance forbids  them  to  pass  a  car  at  such  a  time. 
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Thickening  Wheel  Flanges 
by  Welding 

This  Process  Was  Promising  When  Introduced, 

but  Metallurgical  Experts  Advised  Caution — 

What  Results  Have  Been  Obtained  Since? 

SOMEWHAT  more  than  five  years  ago  an  article  on 
restoring  steel  wheel  flanges  with  a  welder  by  F.  A. 
Murphy,  Ottawa,  111.,  was  published.  (See  Electric 
Railway  Journal,  April  10,  1915,  page  719.)  He  had 
found  the  practice  economical,  although  it  was  con- 
fessedly experimental.  He  invited  comment,  and  in 
response  Morgan  D.  Hayes,  Midvale  Steel  Company, 
Philadelphia,  Pa.,  gave  valuable  information  as  to  the 
metallurgy  of  the  matter.    Mr.  Hayes  advised  caution 


WORN'  FLANGES  KKIXi;   T)llc  "K  ICXKI )    liY    ARC  WELDING 

on  account  of  the  complications  in  the  structure  of  the 
steel  caused  by  the  unequal  distribution  of  heat  in  the 
welding  process. 

Commenting  at  the  time  upon  the  then  new  application 
of  the  welding  art,  this  paper  said  editorially : 

There  are,  it  seems  to  us,  three  questions  to  be  answered: 
First,  if  wheel  flanges  and  treads  can  be  built  up  without 
serious  injury  to  the  structure  of  the  metal,  would  such 
building  up  be  profitable  ?  Assuming  an  affirmative  answer 
for  the  sake  of  argument,  then,  in  the  second  place,  is  it 
possible  to  build  up  worn  or  broken  sections  without  the 
formation  of  hard  and  soft  zones?  Finally,  assuming  a 
negative  answer  for  the  same  reason,  is  such  stratification 
a  dangerous  condition  under  some  conditions  of  railway 
service,  and  if  so,  under  what  conditions? 

During  the  period  which  has  elapsed  since  the  above 
discussion  the  electric  railways  have  passed  through  the 
war  period,  with  its  difficult  maintenance  problems. 
The  practice  of  building  up  thin  tires  has  been  found 
very  useful,  as  was  illustrated  by  the  experience  of  the 
Western  Ohio  Railway,  described  in  the  paper  by  E.  B. 
Gunn  at  the  July  meeting  of  the  Central  Electric  Rail- 
way Association.  (See  Electric  Railway  Journal, 
July  17,  page  127.)  This  paper  brought  out  much  valu- 
able discussion.  At  the  meeting  of  steam  railroad 
master  mechanics,  held  at  Atlantic  City  in  June,  the 
discussion  also  favored  the  practice. 

The  plan  is  followed  in  the  shops  of  the  Spokane  & 
Eastern  Railway  &  Power  Company,  Spokane,  Wash., 
with  good  results.    The  photograph  reproduced  herewith 


was  taken  recently  by  the  writer  when  inspecting  these 
shops  under  the  guidance  of  M.  G.  Charles,  master 
mechanic.  The  job  is  an  excellent  one  from  the  welding 
standpoint. 

It  appears  to  be  a  good  time  to  bring  together  the 
experience  of  other  roads  in  this  matter.  The  Electric 
Railway  Journal  would  be  pleased  to  hear  from  them. 


Co-operation  Between  Shop  and  Train  Men 

INTEREST  of  the  trainmen,  co-operation  of  all  depart- 
ments and  competent  instruction  are  essential  to  suc- 
cess in  high  coasting  records.  The  benefits,  however, 
fully  justify  the  effort  put  forth,  as  shown  by  the  expe- 
rience of  one  company  recently.  This  company  feels 
confident  that  more  than  95  per  cent  of  its  motormen 
are  sincerely  trying  to  run  their  cars  correctly.  The 
evidence  of  this  is  the  fact  that  this  percentage  of  the 
cars  are  operated  with  a  record  of  more  than  30  per 
cent  coasting.  As  the  vice-president  of  this  company 
says,  "No  man  who  is  not  really  trying  can  possibly 
make  such  a  record."  The  benefits  of  coasting  are  not 
alone  in  operation,  for  the  maintenance  work  is  greatly 
facilitated  by  accurate  reports  of  motor,  brake  and 
other  equipment  conditions.  A  motorman  who  turns  in 
a  car  with  tight  brakes  will  complain  bitterly  if  his 
report  of  this  condition  does  not  receive  immediate 
attention  when  he  knows  that  failure  to  correct  the 
difficulty  means  that  his  coasting  record  is  spoiled. 
Iiight  wear  on  brakes  and  wheels  and  all-around 
improvement  in  equipment  condition  follow  from  the 
co-operation  between  shop  and  train  men. 

The  saving  of  current  in  coasting  is,  of  course,  the 
principal  direct  object  of  the  effort.  The  experience 
of  this  above  company  indicates  that  this  saving  con- 
tinues to  be  proportional  even  when  coasting  reaches 
high  average  percentages.  A  very  material  reduction 
in  power  costs  is,  therefore,  possible  when  the  best 
operating  results  are  had. 


Joint  Conference  Committee  Issues  Bulletin 

THE  joint  conference  committee  of  the  four  founder 
societies,  the  ad  interim  executive  body  of  the  Fed- 
erated American  Engineering  Societies,  has  issued 
under  date  of  Aug.  20  its  Bulletin  No.  6,  giving  answer 
to  several  pertinent  questions  which  have  been  asked 
and  also  telling  of  the  recent  action  of  the  American 
Society  of  Civil  Engineers  in  annual  convention,  when 
the  board  of  direction  was  directed  to  conduct  imme- 
diately a  referendum  vote  on  the  question  of  the 
society's  becoming  a  charter  member  of  the  new  organi- 
zation and  to  act  immediately  in  case  the  referendum 
receives  a  favorable  vote. 

In  answer  to  questions,  the  bulletin  explains  why  the 
"proposed  federation"  should  supplant  Engineering 
Council  if  the  latter  is  either  a  failure  or  a  success; 
it  tells  what  class  of  engineering  organizations  were 
invited  to  become  members  and  states  that  the  list  it 
now  has  is  not  considered  complete  and  that  organiza- 
tions eligible  for  membership,  whether  they  have  re- 
ceived formal  invitations  or  not,  may  make  application, 
and  it  explains  how  members  of  the  executive  board  are 
elected  to  give  fair  representation. 

Copies  of  this  bulletin  and  other  information  regard- 
ing the  Federated  American  Engineering  Societies  may 
be  obtained  from  the  committee,  Engineering  Societie.s 
Building,  29  West  Thirty-ninth  Street,  New  York. 
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Federal  Report  Brings  More  Comment 

Two  Additional  Statements,  One  Already  Given  Much  Publicity 

in  the  Daily  Press,  Emphasize  Some  of  the 

Features  of  the  Report 


Two  more  statements,  reflections  of  the  report  of 
the  Federal  Electric  Railways  Commission,  are 
given  below.  Mr.  Pardee's  statement  was  re- 
leased to  the  daily  press  the  early  part  of  this  week  and 
was  widely  printed.  Mr.  Mortimer  calls  the  report  a 
"masterly  report"  and  suggests  periodic  repetitions  of 
similar  commission  studies  of  the  industry. 

John  H.  Pardee 

President  American  Electric  Railway  Association 

Credit,  vitally  needed  by  electric  railways  throughout 
the  United  States,  can  best  be  restored  by  regulatory  bodies 
making  the  rates  of  returns  to  lines  more  flexible.  I 
strongly  indorse  the  declaration  of  the  Federal  Electric 
Railways  Commission,  in  its  report  to  President  Wilson, 
that  "the  first  essential  to  the  industry  is  to  restore  credit." 

In  the  electric  railway  industry,  as  in  every  other  busi- 
ness, economic  law  dictates  that  the  price  of  the  product 
must  be  based  upon  the  cost  of  producing  it.  In  the  attempt 
to  regulate  the  profits  and  the  service  of  electric  railways, 
this  truth  has  been  lost  sight  of  and  the  operation  of  these 
carriers  has  been  so  hedged  about  with  laws,  ordinances, 
regulations  and  contract  restrictions,  that  in  the  main  their 
revenue  has  been  controlled  by  the  dictum  of  commissions 
and  other  regulatory  authorities,  while  their  expenses  have 
been  controlled  by  economic  law  alone,  and  have  mounted 
as  expenses  in  all  other  business  and  among  private  indi- 
viduals have  mounted. 

To  restore  electric  railway  credit  it  is  essential  that  these 
artificial  methods  of  fixing  electric  railway  prices  should 
be  done  away  with.  As  the  commission  well  states,  "public 
control  must  be  flexible  enough  to  enable  them  to  secure 
sufficient  revenues  to  pay  the  entire  cost  of  the  service  ren- 
dered, including  the  necessary  cost  of  both  capital  and 
labor." 

The  report  of  the  Federal  Electric  Railways  Commission 
strongly  emphasizes  its  finding  that  the  systems  of  electric 
railway  transportation  are  permanent,  essential  to,  and 
must  be  preserved  for,  the  social  and  economic  functioning 
of  our  cities  and  communities. 

A  very  acute  situation  exists  among  the  electric  rail- 
ways at  the  present  time.  The  abnormal  increase  in  urban 
population,  which  has  marked  the  development  of  the 
country  during  the  last  thirty  years,  continues,  as  is  evi- 
denced by  the  latest  census  returns.  The  problem  of  car- 
ing for  these  new  millions  of  city  dwellers  is  not  alone  one 
of  providing  dwellings,  it  is  equally  a  problem  of  providing 
local  transportation  facilities. 

The  industry  needs  immediately  .for  such  extensions  and 
betterments  and  for  the  rehabilitation  of  existing  proper- 
ties which  have  deteriorated  during  the  war  between  $300,- 
000,000  and  $400,000,000  of  new  capital  and  it  will  need 
for  years  to  come  an  average  of  more  than  $200,000,000  a 
year,  exclusive  of  its  refunding  obligations.  Today,  the 
investor  looks  askance  at  electric  railway  securities,  and 
it  is  practically  impossible  for  these  companies  to  dispose 
of  either  their  stocks  or  bonds. 

Under  such  circumstances,  it  is  no  wonder  that  the  com- 
mission declared  that  the  "first  essential  is  to  restore 
credit."  No  impartial  investigator  can  come  to  any  other 
conclusion,  and  it  cannot  too  forcibly  be  brought  home  to 
the  American  public,  that  unless. the  confidence  of  the  in- 
vestor be  regained,  the  electric  railways  of  this  country, 
which  represent  an  outlay  of  more  than  five  billions  of 
dollars,  will  cease  properly  to  function  and  will  prove  of 
little  avail  in  the  solution  of  the  housing  and  transporta- 


tion problem  which  confronts  almost  every  community  in 
the  entire  United  States. 

Ordinary  business  common  sense  dictates  the  way  im 
which  this  must  be  accomplished.  The  credit  of  the  in- 
dustry was  destroyed  because  its  revenues  were  insufficient 
to  provide  a  return  satisfactory  to  the  investor  and  at  the 
same  time  provide  surety  that  this  return  sliould  be  con- 
tinuously forthcoming. 

The  social  service  performed  by  these  utilities  is  their 
most  important  function  and  the  public  interest  demands 
that  no  undue  obstacles  should  be  put  in  the  way  of  the 
performance  of  their  full  public  duty.  They  perform  an 
essential  public  service,  which  as  the  commission  points  out 
can  be  performed  by  no  other  means  of  transportation  now 
in  existence.  They  should  not  be  weakened  in  their  ability 
to  serve  the  public  by  the  competition  of  jitneys  or  city 
buses  which  cannot  approach  the  complete  service  rendered 
by  electric  railways;  they  should  not  be  compelled  to  bear 
an  undue  burden  of  taxation  and  public  charges  and  they 
should  be  given  freedom  to  put  into  operation  every  prac- 
ticable operating  economy  that  is  in  the  public  interest. 
Only  in  this  way  are  low  fares  possible,  and  the  lowest  fare 
compatible  with  the  payment  of  full  cost  of  service,  includ- 
ing a  return  that  will  attract  the  necessary  new  capital,  is 
in  the  interest  of  both  the  public  and  the  companies. 

The  report  of  the  commission  should  awaken  the  public 
to  the  necessity  of  restoring  electric  railway  credit,  and 
if  so,  the  commission  will  have  accomplished  a  great  work 
in  the  public  interest. 

The  report  deserves  wide  publicity  and  close  study  by 
all  having  real  interest  in  the  affairs  of  their  respective 
communities. 

/.  D.  Mortimer 

New  York,  N.  Y. 

In  many  respects  the  July  28,  1920,  report  of  the  Federal 
Electric  Railways  Commission  is  a  masterly  document.  It 
discusses  the  most  important  questions  having  to  do  with 
the  electric  railway  industry  and  arrives  at  general  con- 
clusions. The  similar  characteristics  of  these  problems,  as 
they  are  met  throughout  the  country,  show  that  we  have 
to  do  with  a  national  problem ;  the  symptoms  may  differ,  but 
the  general  remedy  is  the  same.  All  the  railways  require 
new  capital.  New  capital  cannot  be  obtained  without 
credit.  Credit  cannot  exist  without  adequate  net  earnings. 
Adequate  net  earnings  cannot  exist  unless  the  operating 
revenues  show  a  stable  difference  over  operating  expenses 
in  sufficient  amount  to  permit  the  issue  of  securities  that 
will  be  absorbed  by  the  investing  public  in  sufficiently  large 
amounts.  All  the  other  things  are  details  fastened  on  the 
main  trunk. 

The  unanimity  of  the  report  is  striking.  Many  questions 
of  a  controversial  nature  were  dealt  with.  It  required  im- 
portant concessions  in  expressed  opinions  on  the  part  of  in- 
dividual members  to  arrive  at  unanimous  conclusions.  Here 
is  one  of  the  principal  elements  of  the  value  of  the  report. 
If  the  commission  had  split  up  into  little  groups,  each 
with  an  impending  separate  report,  much  of  the  work  done 
before  and  by  the  commission  would  have  been  lost. 

At  first  study  one  is  inclined  to  regret  that  the  commis- 
sion found  it  advisable  to  soft  pedal  the  political  problems 
met  in  dealing  with  the  railway  industry.  Spades  are 
spades  but  public  co-operation  may  be  the  same  as  the  elim- 
ination of  politics  in  a  public  service.  But,  considering 
the  results  to  be  accomplished,  the  commission  wisely 
avoided  direct  reference  to  problems  raised  or  accentuated 
by  the  public  office  seeker. 

It  is   no   doubt   true   that   in    the   final    analysis   "Fair 
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Valuation"  of  the  utility  property  will  play  a  prominent 
part  in  any  readjustment  of  contractual  relations  between 
utility  corporation  and  municipality.  It  is  already  one  of 
the  two  big  factors  in  states  where  the  regulating  commis- 
sions have  power  over  fares.  The  federal  commission  fol- 
lows up  this  idea  by  inviting  the  electric  railway  corpora- 
tions to  reduce  capitalization  to  the  respective  "fair  values" 
of  physical  property  where  differences  of  that  nature  exist. 
Probably  the  commission  is  right  in  its  recommendation. 
Probably  the  readjustment  would  be  advantageous  in  the 
long  run.  Probably  railway  utility  corporations  would  find 
it  easier  to  attract  new  capital.  Probably  the  differences 
between  "fair  value"  and  capitalization,  where  they  exist, 
have  an  important  influence  on  credit.  But  we  need  a  new 
breed  of  men  to  have  any  reasonable  expectation  that  the 
electric  railway  industry  will  voluntarily  destroy  whatever 
investments  have  been  honestly  made  in  the  securities  which 
would  suffer  the  most  by  such  a  reorganization.  Forced 
reorganization  is  another  thing;  there  the  proper  relation- 
ship of  fair  value  and  capitalization  should  be  recognized. 

From  the  personal  point  of  view  I  regret  that  the  federal 
commission  could  not  see  its  way  clear  to  say  something 
more  complimentary  toward  public  ownership  of  electric 
railways.  Those  who  heard  the  testimony  on  the  subject 
were  not  impressed  with  the  logic  of  the  public  ownership 
advocates.  The  best  argument  was  that  of  Bauer,  who 
favored  free  street  railway  service.  The  "mathematician" 
from  St.  Louis  hurt  the  idea  by  this  excessive  enthusiasm. 
The  commission  probably  passed  on  this  question  of  public 
ownership  with  its  eye  on  the  pocket  of  the  public.  The 
commission  would  later  be  subjected  to  criticism  if  it 
favored  public  ownership  in  its  report  and  it  worked  out 
to  be  advantageous  to  the  railway  corporations,  rather  than 
the  public. 

Without  any  suggestion  of  attempted  compromise  in  view- 
point leading  to  inconsistency,  the  report  supports  the  views 
of  practically  all  the  schools  of  operators  and  publicists. 
Any  one  can  find  portions  of  the  report  that  will  support 
his  theories.  But  the  report  as  a  whole  is  consistent.  If  the 
business  were  re-established  on  the  basis  recommended,  it 
would  be  in  better  condition  than  is  now  the  case.  Many 
operators  probably  feel  that  the  same  commission,  were  it 
to  report  a  few  years  later,  would  lay  greater  stress  on 
certain  matters  not  touched  on  or  only  incidentally  referred 
to  in  this  report.  The  success  attained  by  the  first  Federal 
Electric  Railways  Commission  suggests  that  the  idea  is  meri- 
torious and  investigations  and  reports  at  five-year  intervals 
might  do  much  to  re-establish  the  electric  railway  business 
as  a  necessary  industry  and  give  it  an  improved  position 
in  the  investment  markets  of  the  world. 


Association  News 

ATLANTIC  CITT  CONVENTION,  OCT.  11  TO  16 


Up-to-the-Minute  Convention  Notes 

A  DISCUSSION  of  the  report  of  the  Federal  Electric 
Railways  Commission  will  be  given  a  prominent 
place  on  the  American  Association  program  at  the  At- 
lantic City  convention.  Arrangements  are  being  made 
with  men  prominently  identified  with  the  federal  inquiry 
to  lead  in  this  discussion. 


The  committee  having  in  charge  the  transportation 
of  the  Western  delegates  to  the  convention  has  sent  out 
a  circu'ar  calling  attention  to  the  necessity  of  securing 
125  passengers  to  insure  the  provision  of  a  special  train. 
Otherwise  special  sleeping  cars  will  be  attached  to 
regular  trains.  The  special  schedule  is  as  follows: 
Leave  Chicago,  Oct.  9,  5.30  p.m. ;  leave  Ft.  Wayne,  Oct. 
9,  9.08  p.m.;  leave  Pittsburgh,  Oct.   10,  7  a.m..;  leave 


Harrisburg,  Oct.  10,  12.55  p.m.;  arrive  Atlantic  City, 
Oct.  10,  5.40  p.m.  Reservations  can  be  made  by  applica- 
tion to  the  chairman,  H.  J.  Kenfield,  or  to  any  of  the 
sub-chairmen,  as  listed  in  the  issue  of  the  Electric 
Railway  JouRxVAL  for  Aug.  21,  page  375. 
«        *        * 

The  list  of  convention  exhibitors  continues  to  grow, 
the  following  names  having  been  added  since  the  publi- 
cation of  lists  in  the  issues  of  this  paper  for  Aug.  21, 
page  376,  and  Sept.  4,  page  469 :  Rowe  Motor  Manufac- 
turing Company,  Packard  Motor  Car  Company,  the 
White  Company,  V.  V.  Fittings  Company,  Standard  Coin 
Counter,  Inc.,  C.  I.  Earll  and  Foamite  Fire  Foam  Com- 
pany. 


Committee  on  Safety  Car  Operation 

THE  T.  &  T.  Association  committee  on  safety  car 
operation  met  in  New  York  on  Sept.  8.  In  the 
absence  of  the  chairman,  C.  W.  Kellogg,  New  York  City, 
E.  M.  Walker,  Terre  Haute,  Ind.,  presided.  There  were 
present  also  C.  H.  Beck,  New  York  City ;  W.  H.  Burke, 
Boston,  Mass.  (representing  Mr.  Kellogg) ;  L.  H.  Palmer, 
Baltimore,  Md.  (sponsor) ;  J.  C.  Thirlwall,  Schenectady, 
N.  Y.:  Gardner  F.  Wells,  New  York  City,  and  J.  W. 
Welsh,  of  the  association  staff.  The  committee  con- 
sidered a  preliminary  draft  of  a  report  prepared  by 
the  chairman  and  the  results  of  a  questionnaire  as 
tabulated  by  the  association  staff.  The  situation  re- 
garding safety  car  operation  was  discussed  by  the  com- 
mittee in  detail. 


Reunion  of  Past-Presidents  of  Accountants' 
Association 

PLANS  are  under  way  for  a  reunion  meeting  and 
dinner  at  the  time  of  the  Atlantic  City  convention 
of  past-presidents  of  the  American  Electric  Railway 
Accountants'  Association  and  of  its  predecessor  the 
Street  Railway  Accountants'  Association  of  America. 
The  idea  was  originally  suggested  in  a  letter  published 
in  the  issue  of  this  paper  for  June  26,  1920,  by  Walter 
B.  Brockway,  former  president  of  the  Accountants' 
Association  and  for  many  years  its  secretary,  and  the 
matter  is  now  in  charge  of  a  committee  consisting  of 
three  past  presidents,  the  present  president  and  the 
secretary.  The  dinner  will  be  held  on  the  evening  of 
Tuesday,  Oct.  12,  unless  some  change  is  made  in  the 
program  as  now  arranged. 


Company  Section  Committee  Meets 

T%  /T  H.  SOMMERVILLE,  Toledo,  Ohio,  chairman  of 
IVJ.,  the  American  Association  committee  on  company 
sections,  met  with  C.  H.  Jones,  Chicago  Elevated  Rail- 
ways, and  Messrs.  Burritt  and  Welsh  of  the  association 
staff,  on  Sept.  2,  to  put  the  finishing  touches  upon  the 
report  of  the  committee  for  the  current  year. 


Safety  Car  Accident  Data 

In  the  communication  from  E.  M.  Walker,  printed 
in  the  issue  of  the  paper  for  Sept.  11,  page  509,  a 
typographical  error  occurs  in  the  accident  data  table, 
third  line  from  bottom.  The  figures  should  read  "per 
1,000  car-miles,"  and  on  this  basis  are  as  follows:  $8.38 
for  the  .safety  cars  and  $15.78  for  the  two-man  cars. 


News  of  the  Elednc  Railways 

FINANCIAL  AND-  CORPORATE       .       TRAFFIC  AND  TRANSPORTATION 

PERSONAL  MENTION 


Council  Postpones  Action 

Toledo  Railway  Measures  Before  Coun- 
cil Again  on  Sept.  27 — Bus  Inter- 
ests Busy 

The  Council  of  Toledo,  Ohio,  post- 
poned action  upon  the  cost-of-service 
and  twin  municipal  ownership  propo- 
sitions when  it  met  on  Sept.  13.  The 
measures  will  be  passed  again  for  sub- 
mission to  the  electorate  at  the  Novem- 
ber election  when  Council  meets  on 
Sept.  27  if  present  plans  and  a  gentle- 
men's agreement  are  carried  out. 

Bus  Measure  Presented 

At  the  meeting  of  the  Council,  how- 
ever, two  propositions  came  up  which 
may  have  a  bearing  upon  the  solution 
of  the  question  and  the  final  vote  of 
the  people.  One  is  a  measure  author- 
izing the  issuance  of  $845,000  of  de- 
ficiency bonds.  The  other  is  a  bus  reg- 
ulation ordinance. 

The  deficiency  bond  issue  discloses  a 
system  of  city  finance  that  may  throw 
additional  light  upon  the  wisdom  of 
refraining  from  purchase  of  the  street 
railway  system,  or  rather,  the  issuance 
of  $7,000,000  for  an  indefinite  "trans- 
portation system." 

The  municipal  ownership  enthu- 
siasts used  as  their  argument  the  fact 
that  the  city  was  a  corporation  larger 
than  the  railway  and  better  able  to 
finance  itself,  when  they  urged  the  pas- 
sage of  the  bond  issues  at  the  primary 
election. 

At  the  present  time  the  city  has  a 
deficit  for  last  year  of  nearly  $350,000 
in  operating  expenses  alone.  This 
same  amount  has  been  accumulating 
three  years  and  the  deficit  will  be  en- 
hanced this  year  because  of  increased 
salaries  for  practically  all  city  em- 
ployees. 

On  account  of  tax  limitations  rev- 
enue does  not  increase  and  there  is 
also  a  limitation  placed  upon  the  amount . 
of  bonded  indebtedness  which  the  city 
can  assume.  If  the  deficiency  bond  is- 
sues become  a  regular  annual  procedure 
then  in  the  event  of  a  municipal  owner- 
ship of  the  railway  system  it  would 
only  be  a  few  years  till  no  further 
financing  could  be  secured  through  bond 
issues. 

Campaign  Slow  in  Starting 

Councilman  Bitter,  socialist,  sub- 
mitted to  the  Council  on  Monday  eve- 
ning an  ordinance  prepared  by  Leo 
Griswold  and  other  bus  owners  for 
the  regulation  of  motor  buses.  It  was 
referred  to  the  railroad  committee.  The 
ordinance  provides  for  the  licensing  of 
bus  owners  and  drivers  and  requires 
the  posting  of  a  $10,000  bond  with  the 
Council  for  indemnity  in  case  of  acci- 


dents. Maximum  fare  to  be  charged 
is  placed  at  10  cents. 

It  is  thought  that  the  regulatory 
measure  is  a  move  on  the  part  of  the 
bus  owners  to  protect  their  business 
against  any  regulations  which  might 
be  asked  on  the  part  of  the  traction 
interests  if  either  the  city  regulation 
or  city  ownership  ordinances  passes  or 
by  the  Toledo  Railways  &  Light  Com- 
pany in  case  the  measures  just  men- 
tioned should  fail. 

Neither  of  the  interested  parties  in 
the  coming  election  has  begun  any 
definite  campaign. 


Help  in  Housing 

Home     Building     Fund     of     $150,000 

Created  by  Los  Angeles  Railway 

for  Its  Employees 

An  extensive  plan  for  improving  the 
housing  conditions  of  the  employees  of 
the  Los  Angeles  (Cal.)  Railway  was 
announced  by  G.  J.  Kuhrts,  general 
manager,  on  Sept.  6.  The  railway  plans 
to  create  a  home  building  fund  of  $150,- 
000  for  the  use  of  employees  in  pur- 
chasing or  building  houses. 

Housing  conditions  in  Los  Angeles 
have  been  a  considerable  problem  for 
some  time  and  the  shortage  of  homes 
near  the  five  division  points  and  the 
main  shops  has  assumed  serious  propor- 
tions. 

3150,000  Rotating  Fund 

Although  details  of  the  plan  have  not 
been  completed,  it  is  proposed  that  em- 
ployees will  be  loaned  money  from  the 
$150,000  fund  at  a  minimum  rate  of 
interest  and  allowed  to  repay  the  rail- 
way in  small  monthly  installments  de- 
ducted from  the  pay  check.  This  is 
expected  to  relieve  the  burden  that 
would  be  occasioned  by  a  loan  from 
an  outside  source  requiring  large  pay- 
ments. 

Another  tentative  plan  of  the  com- 
pany is  the  building  of  bungalow  courts 
near  the  division  points  and  placing 
the  homes  at  the  disposal  of  employees 
only,  at  a  moderate  rent. 

The  fund  will  be  revolving  so  that  as 
one  employee  repays  his  loan  the  money 
becomes  available  for  other  employees 
to  establish  homes.  Applications  will 
be  considered  in  the  order  they  are 
made  to  the  company  and  the  amount 
to  be  advanced  will  be  determined  on 
the  merits  and  needs  of  the  individual 
case.  To  prevent  employees  commer- 
cializing the  offer,  it  is  proposed  that  no 
loan  shall  be  made  to  an  employee  who 
already  has  a  home  and  who  might  use 
the  fund  for  building  another  house  or 
houses  to  rent. 

Complete  details  of  the  plan  will  be 
announced  later  by  Mr.  Kuhrts. 


New  Franchise  Planned 

Dallas  Railway  Will  Seek  Real  Service- 

at-Cost  Grant  at  Spring  Election 

— Financing  Impossible  Now 

Richard  Meriwether,  vice-president 
and  general  manager  of  the  Dallas 
(Tex.)  Railway,  has  announced  that  his 
company  will  seek  a  strictly  service-at- 
cost  franchise  from  the  city  of  DIsllas 
at  the  municipal  elections  to  be  held  in 
April,  1921.  The  new  franchise  will  be 
asked  with  a  view  to  completion  of  an 
"ultimate  development  plan,"  which 
will  include  a  number  of  extensions, 
improvements  and  betterments. 

Present  Franchise  Unsatisfactmiy 

The  Dallas  Railway  has  been  oper- 
ating under  a  franchise  embodying 
some  of  the  service-at-cost  features 
since  its  new  grant  at  the  election  in 
April,  1917.  The  present  franchise, 
however,  does  not  guarantee  a  fixed  re- 
turn, but  provides  that  whenever  the 
earnings  of  the  company  shall  exceed  7 
per  cent  on  the  agreed  valuation,  the 
fare  shall  be  automatically  reduced. 
The  company  has  never  earned  7  per 
cent  under  this  franchise,  but  there  has 
been  a  steadily  accumulating  deficit. 

Under  the  terms  of  the  1917  fran- 
chise, the  company  is  to  make  certain 
improvements,  all  looking  to  an  "ulti- 
mate development  plan,"  which  calls 
for  the  construction  of  several  cross- 
town  lines  that  will  eliminate  much 
wasted  mileage  as  compared  with  the 
present  system  and  at  the  same  time  re- 
lieve congestion  on  downtown  streets. 

Although  the  fare  was  fixed  under 
the  1917  grant  at  5  cents,  the  City  Com- 
mission recently  granted  a  6-cent  fare. 
This  was  done  when  the  company  repre- 
sented that  the  5-cent  fare  was  con- 
fiscatory. Mr.  Meriwether  said  that  the 
company's  gross  operating  revenue  had 
increased  8  per  cent  during  the  five 
months  the  6-cent  fare  had  been  in  ef- 
fect as  compared  with  the  same  five 
months  of  last  year.  During  this  time, 
however,  increased  operating  expenses 
had  more  than  offset  the  increased  reve- 
nue. Mr.  Meriwether  said  the  company 
was  unable  to  borrow  money  for  im- 
provements under  the  present  franchise. 

Valuation  Already  Made 

Under  the  present  franchise  the  city 
has  the  exact  value  of  the  railroad 
property,  all  expenditures  for  improve- 
ments having  to  be  approved  by  the 
Board  of  City  Commissioners  before 
they  can  be  made.  The  new  franchise 
will  also  embody  the  benefit  assessment 
plan.  This  would  place  the  burden 
of  extension  on  the  property  owners 
that  benefit  directly  rather  than  on  the 
general  public. 
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$1,400,000  Additional  for  Bay  State  Men 

Eleven  Cents  an  Hour  More  Awarded  in  Arbitration  Under  Way 
Since  Last  Spring — Company's  Arbitrator  Dissents 

An  increase  of  21J  per  cent  in  the  wages  of  the  trainmen  of  the  Eastern 
Massachusetts  Street  Railway,  Boston,  or  a  jump  to  each  of  the  4,000  employees 
of  11  cents  an  hour,  was  announced  on  Sept.  11  in  a  majority  decision  handed 
down  by  the  board  of  arbitrators  between  the  company  and  the  Amalgamated 
Association.  The  men  asked  for  a  flat  rate  of  75  cents  an  hour,  an  increase  of 
24  cents.  The  award  means  an  increase  in  pay  from  51  cents  an  hour  to  62 
cents.  The  decision  is  retroactive  to  May  1.  It  means  that  the  company  will 
have  to  make  up  back  pay  of  $500,000.  The  annual  payroll  is  increased 
$1,400,000  by  the  award.  At  meetings  of  the  men  Saturday  night  the  award 
was  accepted.     The  award  is  effective  only  until  May  1,  1921. 

WITHIN  a  very  short  time,  the 
company  proposes  to  declare  a 
new  schedule  of  rates  on  all  its 
lines.  In  connection  with  this  it  is 
also  announced  that  all  workingmen's 
tickets  are  to  be  called  in  and  all  free 
transfers  to  be  abolished.  It  seemed 
doubtful  on  Sept.  13  whether  any  in- 
crease would  be  made  in  the  flat  10-cent 
fare  now  in  force  on  the  company's 
lines.  The  burden  of  any  advance 
appeared  at  that  time  more  likely  to 
hit  the  steady  customers  of  the  road  or 
users  of  the  reduced  rate  punch  tickets. 

Trying  Times  Ahead 
The  seriousness  of  the  situation  was 
emphasized  by  the  trustees  of  the  com- 
pany  on    Sept.    12    in    a    statement   as 
follows: 

Of  the  $1,400,000  additional  which  thf 
company  must  pay  its  employees  annually 
the  car  riders  in  the  prmcipal  district.s 
will  be  called  upon  to  share  approximately 
as  follows:  Lynn.  $180,000  ;  Salem.  $140,000  : 
Brockton  $190,000;  Chelsea  $160,000;  Low- 
ell $170,000;  Lawrence  $120,000;  Haverhill 
$65,000  ;  Quincy  $115,000  ;  Taunton  $40,000  ; 
Fall  RiTer  $125,000;  Melrose-Woburn  $»0,- 
000  :  Norwood  $20,000. 

Two  courses  are  now  open  to  us  in  our 
efforts  to  obtain  the  money  to  pay  this 
21 J   i)er  cent   increase. 

One  course  is  substantially  to  increase 
fares ;  the  other  is  grreatly  to  reduce  serv- 
ice. 

Thoroughly  convinced  as  we  have  been 
since  our  appointment  by  the  Governor  to 
rehabilitate  this  railway  that  what  the 
public  wants  and  needs  more  than  eny- 
thing  else  is  good  service,  we  have  con- 
cluded   to    increase    fares. 

The  revenue  of  the  company  from 
fares  was  so  divided  that  until  the 
award  60.58  per  cent  of  the  whole  went 
toward  paying  wages  of  the  trainmen. 
As  a  result  of  the  award  the  company 
will  now  be  compelled  to  pay  in  wages 
71  per  cent  of  its  total  revenue  from 
fares.  The  trustees  maintain  the  com- 
pany has  virtually  no  other  sources  of 
income. 

Five  Cents  Extra  for  One-Man 

Operators 
Special  provision  has  been  made  for 
the  operators  of  one-man  cars.  There 
are  some  200  of  these  on  the  lines  of  the 
company.  They  have  been  awarded  an 
extra  5  cents  an  hour  over  the  pay  of 
the  regular  motormen  and  conductors. 
It  was  the  problem  as  to  what  larger 
pay  should  be  awarded  to  operators  of 
one-man  cars  that  began  the  arbitra- 
tion proceedings  back  in  December, 
1919,  the  problem  concerning  a  general 
wage  increase  to  all  the  employees  of 
the  road  being  drawn  into  the  proceed- 
ings as  events  developed. 

The  board  of  arbitration  was   com- 


posed of  Philip  G.  Carleton,  Cambridge, 
for  the  company;  James  H.  Vahey,  Wa- 
tertown,  for  the  workers;  and  Hugh  W. 
Ogden,  Brookline,  the  neutral  arbi- 
trator. 

Under  the  award  the  employees  of 
the  company  receive  8  cents  less  in  pay 
per  hour  than  the  employees  of  the 
Boston  Elevated  Railway. 

Mr.  Ogden  and  Mr.  Vahey  concurred 
in  the  finding.     Mr.  Carleton  dissented. 

The  points  at  issue  resolved  them- 
selves into  three  main  division: 

1.  What,  if  'any,  inoreas.-  in  wages 
shall  be  awarded  to  the  employees  whose 
wage    scale     is    now    under    consideration? 

2.  Wliat  shall  be  the  rate  of  compe'n- 
sation  for  employees  operating  one-man 
ca  rs  ? 

:i.  What,  if  .iny,  change  in  hours  of 
lalu»r    shall    be    inaugurated? 

Hearings  began  June  29  and  pro- 
ceeded until  Aug.  9,  when  briefs  were 
filed.  Two  thousand  pages  of  testimony 
and  115  exhibits  were  submitted  to  the 
board.  One  of  the  points  brought  out 
was  that  a  total  of  150.82  miles  of  track 
has  been  discontinued  within  the  last 
three  years,  leaving  a  total  of  about 
750  miles  of  track  now  in  operation. 
The  capitalization  of  the  company  was 
fixed  by  the  act  of  the  Legislature  at 
not  to  exceed  $40,282,340,  plus  certain 
amounts  to  be  approved  by  the  Public 
Service  Commission,  which  fixation  of 
capital  was  based  upon  an  investigation 
and  finding  of  the  Public  Service  Com- 
mission of  Massachusetts. 

Basis  of  Men's  Claim 

The  men  based  their  claim  to  an 
increased  wage  at  this  time  upon  two 
propositions: 

1.  The  increase  in  the  cost  of  living 
during  the  last  six  years  has  more  than 
kept  pace  with  their  increased  wage,  and 
therefore  they  are  today  relatively  worse 
off    than    they    were    in    1914. 

2.  Other  systeins  geographically  near, 
upon  which  the  work  done  is  substantially 
the  same,  pay  a  very  mucTi  higher  rate 
of  compensation. 

They  contended  that  upon  both  of 
these  grounds  the  men  should  receive 
at  least  66§  cents  an  hour,  and  in 
justice  and  equity  a  minimum  wage  of 
$6  a  day,  that  day  to  consist  of  eight 
working  hours. 

The  men  proved  that  the  cost  of 
living  has  increased  since  1914  at  least 
100  per  cent,  and  has  increased  from 
March,  1919,  to  March,  1920,  at  least 
20  per  cent.  They  proved  that  the  scale 
of  wages  paid  to  them  under  the  award 
of  the  War  Labor  Board  dated  Aug.  12, 
1919,  as  of  June  3,  1919,  and  now  in 
force,   has   been   and   is   less   than   the 


wage  scale  paid  by  railways  in  many 
other   cities. 

To  these  propositions  the  company 
replied  that  the  51  cents  an  hour  which 
the  men  have  been  receiving  was  a  fair 
living  wage  and  that  the  financial  con- 
dition of  the  company  absolutely  for- 
bade any  increase  in  wages  at  this 
time.  The  public  trustees  of  the  road 
showed  that  since  the  road  was  taken 
out  of  the  receivership  in  1919  it  has 
never  earned  the  cost  of  service  as 
defined  in  the  statute  which  incor- 
porated the  company.  They  proved 
that  each  increase  of  fare  for  the  last 
five  years  has  resulted  in  a  diminution 
in  the  public  use  of  the  system  and  in 
a  percentage  of  increase  in  revenue 
much  less  than  the  percentage  of  the 
increase  in  fares. 

In  short  the  figures  of  the  public 
trustees  showed  that  in  the  aggregate 
the  demands  under  the  seventeen  points 
at  issue  would  more  than  consume  that 
part  of  the  total  revenue  of  the  road 
which  is  not  devoted  to  wages.  They 
oflfered  evidence  tending  to  show  that 
they  can  hire  all  the  men  they  need  at 
present  rates  of  pay  and  claim  that  the 
law  of  supply  and  demand  has  a  de- 
cided bearing  upon  the  question  of 
whether  the  men  are  getting  a  living 
wage. 

Mr.  Ogden  said  that  logical  analysis 
.seems  to  be  this: 

1.  .-Vre  the  street  railway  employees  here 
considered,  irrespective  of  the  law  of  sui>- 
p'y  and  demand,  entitled  to  (al  a  fair  living 
wage;  or  (b)  more  than  a  fair  living  wage? 
If  in  each  case  the  answer  Ls  "No,"  we  need 
go  no  further  ;  if  in  either  case  the  answer 
is   "Yes."  then 

2.  Is  the  wage  scale  now  in  force 
equal  to  the  requirerpents  of  (b)  more 
than  a  fhir  living  wage;  or  if  not  (b)  is 
it  equal  to  the  requirements  of  (a)  a  fair 
living  wage?  If  it  is  equal  to  (b)  we 
need  go  no  further;  if  it  is  equal  to  (a) 
we  need  go  no  further,  if  (a)  is  all  that 
justice  retiuires.  If  it  is  not  equal  to  (a) 
then 

3.  Is  the  financial  condition  of  the  com- 
pany an  adequate  answer  to  a  demand  for 
such  increase?  If  so,  we  need  go  no 
further.      If  not, 

4.  What  increase  in  the  present  wage 
scale  shall  be  made  to  meet  such  demands? 

In  his  finding  he  said  in  part: 

I  do  not  decide  whether  the  company 
could  fill  these  positions  at  its  present 
wage  scale,  because  I  do  not  regard  a 
finding  upon  that  disputed  question  of  fact 
as  conclusive  one  way  or  the  other. 

The  men  strenuously  argued  that  there 
are  but  two  interested  parties  in  this  hear- 
ing— one  themselves ;  the  other  the  com- 
pany— and  that  the  neutral  arbitrator  has 
no  right  to  take  into  account  the  interest 
of  the  public  in  any  way. 

It  has  seemed,  therefore,  to  the  neutral 
arbitrator  that  the  highest  considerations  of 
public  policy  require  him  to  view  the  max- 
imum demands  of  the  men  in  the  light  of 
their  necessary  consequences  upon  the  com- 
mon prosperity,  which  is  the  Commonwealth. 
So  far  as  these  employees  are  not  re- 
ceiving a  minimum  fair  living  wage,  un- 
doubtedly they  should  have  it,  even  at  the 
cost  of  a  receivership  ;  so  far  as  these  em- 
ployees, however,  in  their  demands  have 
gone  beyond  that  minimum,  and  in  so  doing 
insist  upon  a  rate  of  compensation  the  effect 
of  which  cannot  fail  to  bring  disaster  upon 
these  other  interests,  the  neutral  arbitrator 
has  felt  constrained  to  refuse  them.  The 
public  may  not  assert  its  interest  against  a 
particular  group  to  deprive  that  group  of 
fair  living  wages  ;  on  the  other  hand,  neither 
may  any  group  in  an  essential  public  utility 
assert  its  individual  interest  against  the 
public  to  profit  inordinately  at  the  expense 
of  all   others  concerned. 

■RTiile  I  am  convinced  that  the  claim 
of  the  employees  to  a  substantial  increase 
of  wages  is  justified.  I  do  not  believe  that 
the  claim  of  a  minimum  wage  of  $6  a 
day,  or  $2,000  a  year,  is  warranted  under 
the   circumstances   of  this   case. 
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Admitting  that  the  men  ara  otlierwise 
entitled  to  an  increase  of  pay,  is  the  finan- 
cial condition  of  the  company  a  complete 
answer  to  such  demand?  The  short  and 
conclusive  reply  is  "No."  Federal  judges 
have  refused  to  allow  full  liberty  to  boards 
of  arbitration  to  fix  wages  upon  systems 
involved  in  receiverships  and  have  insisted 
upon  their  duty  and  power  to  revise  all 
findings.  If  a  road  i.<<  not  in  the  hands  of 
a  receiver,  however,  the  great  weight  of 
authority  is  in  favor  of  the  recognition  of 
the  power  and  duty  of  a  board  of  arbitra- 
tion to  fix  a  minimum  fair  living  wage 
for  the  emiJloyees,  irrespective  of  the  effect 
of  such  fi.xation  upon  the  financial  con- 
dition of  the  company.  If  the  operation  of 
miles  of  road,  now  non-productive,  from  orig- 
inal excess  of  optimism,  the  present  exi.st- 
ence  of  the  jitney,  or  what  not,  should  be 
accepted  as  a  complete  answer  to  a  claim 
for  higher  wages,  it  would  follow  that  the 
men  might  never  get  an  increase,  irrespective 
f>f  their  possible  needs.  This  cannot  be. 
and  I  have  not  therefore,  in  awarding  what 
I  deemed  to  be  a  minimum  fair  living  wage, 
allowed  the  possible  effect  of  such  fixation 
upon  the  financial  condition  of  the  company 
to  influence  the  amount  of  the  award.  That 
minimum  must  be  a  charge  upon  the  rev- 
enues of  the  road  if  the  line  is  going  to 
operate  within  the  Commonwealth  of  Mas- 
sachusetts. 

Base<i  upon  all  the  evidence  I  find  that 
the  wages  which  shall  be  paid  to  conduc- 
tors and  motormen,  and  employees  of  the 
mechanical  and  miscellaneous  departments, 
shall  be  increased  a  total  20  per  cent,  the 
fraction  in  each  case  to  count  as  an  addi- 
tional cent  an  hour.  This  will  allow  a 
small  increase  in  the  rate  per  hour  above 
the  increase  in  cost  of  living  from  .lune, 
1919.  to  May.  1920,  as  shown  by  the  best 
available  figures,  but  no  more  than  is  am- 
ply justified  by  the  considerations  above  set 
forth. 

Xo  arbitration  hitherto  has  awarded  a 
differential  in  excess  of  5  cents  to  the  oper- 
ator of  the  one-man  car.  Upon  many  roads 
such  oi>erator  receives  no  differential  what- 
ever. I  think  he  is  entitled  to  something, 
and  decide  the  operator  of  a  one-man  car 
shall  be  paid  a  differential  of  5  cents  an 
hour. 

So  far  as  the  eight-hour  day  is  concerned 
I  have  given  most  anxious  study  to  the 
very  voluminous  literature  upon  this  sub- 
ject which  has  been  submitted  to  the  board. 
From  my  general  knowledge  of  the  eco- 
nomic situation  of  the  world  to-day,  how- 
ever, l>oth  in  Europe  and  in  this  country, 
I  do  not  believe  that  any  progress  in  this 
direction  in  this  particular  occupation  is 
feasible  at  this  time. 

So  far  as  the  award  seems  inconsistent 
with  the  present  financial  exigencies  of  tlie 
corporation,  I  can  only  say  that  it  is  no 
more  than  the  men  are  entitled  to  and  that 
the  management,  the  public,  and  all  who 
are  interested  in  the  preservation  and  main- 
tenance of  an  adequate  trolley  service, 
must  co-operate  to  secure  the  necessary 
funds.  I  am  confident  that  the  operatives. 
by  ready,  efficient,  careful  and  economical 
effort,  can  and  will  co-operate  to  that  end 
so  far  as  their  ability  lies. 

I  think  the  present  compensation  paid 
for  breaking  in  new  men  adequate  and 
therefore  do  not  recommend  any  change  in 
Item  No.  10.  Conversely.  I  recommend  no 
change  in  15,  16,  17  and  18.  The  company 
cannot  grant  vacations.  Conversely,  what 
privileges  under  present  conditions  the  men 
enjoy  I  think  for  the  present  they  should 
retain. 

I  think  that  the  fourteen-hour  span 
which  the  men  must  remain  on  dutv  to 
earn  their  day's  pay  is  too  long,  and  if  the 
amount  of  extra  compensation  awarded  in 
another  part  of  this  opinion  did  not  reach 
such  tremendous  figures  in  th*"  light  of  the 
financial  condition  of  the  compony  I  shouI<' 
cut  down  the  span  of  the  working  day  at 
least  to  twelve  hours.  Under  the  circum- 
stancee,  however,  and  for  the  reasons  set 
forth    above.    I    recommend    no    change. 

I  fail  to  find  any  evidence  presented  that 
the  employees  are  not  at  the  present  time 
receiving  what  is  described  in  tho  opm'on 
of  the  majority  as  "a  minimum  fair  living 
wage." 

In  his  dissenting  opinion  Mr.  Carleton 
said: 

No  evidence  was  offered  of  any  hardships 
or  privations.  The  U.  S.  National  War 
Tjabor  Board  adopted  the  principle  that  "in 
fixing  wages  minimum  rates  of  pav  shall  be 
established  which  will  insure  the  sulJsist- 
ence  of  the  employee  and  his  family  in 
health  and  rea.sonabIe  comfort."  No  evi- 
dence was  offered  that  the  present  wag-.?s 
did  not  enable  employees  and  their  fam- 
ilies to  live  in  health  and  reasonable 
comfort. 

In  granting  an  increase  of  20  per  cent, 
with  the  provision  that  the  fraction  in  each 
case   is   to  count  as  an   additional  cent  per 


hour,  the  board  has  granted  an  increase 
of  11  cents  an  hour,  which  is  actually 
an  increase  of  more  than  21.5  per  cent 
over  the  present  wage  of  51  cents.  In 
other  words,  the  award  of  the  majority  has 
exceeded  by  more  than  5  per  cent  the  ac- 
tual increase  in  the  cost  of  living  since 
the  award  of  the  last  War  Labor  Board. 
The  majority  decision,  therefore,  does  not 
accurately  follow  the  reasoning  that  it  has 
tried    to  apply  to  the  case. 

In  my  oi)inion  the  increase  awarded  is 
grossly  excessive  from  any  standpoint.  As 
sliown  in  evidence  each  cent  per  hour  of 
increase  costs  about  ^109.000.  The  increase 
of  11  C3nts  as  granted  by  the  majority  ag- 
grtgates  practically  $1,400,000.  This  is 
as  much  as  the  interest  on  the  entire  funded 
del)t  of  tlie  company  for  a  year.  On  July 
1  the  company  was  obliged  to  postpone 
payment  of  about  $400,000  interest  on  its 
bonds  as  it  was  allowed  to  do  under  its 
mortgage.  After  Jan.  1,  1921,  it  has  no  such 
privilege.  The  enormous  increase  given 
.seems  to  me  to  favor  out  of  all  proportion 
the  employees  at  the  exi>ense  of  the  holders 
of  the  bonds,  who.se  money  largely  built 
tile  very  line  and  cars  upon  whicli  these 
men  are  alisolutely  dependent  for  their 
livelihood.  The  decision  of  the  board  is 
likel.v  to  mean  that  the  people  whose  in- 
vestment enables  these  men  to  earn  a 
living  will  eventually  lose  their  invest- 
ment. 

I  agree  with  a  recent  decision  of  the 
I'nited  States  District  Court  in  Iowa,  In 
which  the  Court  stated  as  follows  :  "I  have 
held  several  times  I  have  no  power  to  take 
interest  due  upon  indebtedness  and  apply  it 
upon    the    wages    of    the    men.    because    In 


that  event  the  mortgage  would  be  foreclosed 
and  the  owners  of  the  property  would  be 
deprived  of  every  dollar  of  investment 
therein.  The  court  has  no  power  to  deprive 
a  man  or  corporation  of  its  property  in 
that  way." 

As  shown  in  evidence  the  present  pay- 
roll of  the  company  takes  60.58  per  cent 
of  its  passenger  revenue.  With  the  in- 
crease of  ?1, 200, 000  granted  by  this  award, 
more  than  71  per  cent,  of  the  revenue  will 
be  devoted  to  the  payroll.  No  industry 
should  be  required  to  pay  any  such  pro- 
portion of   its   revenue  to  its  employees. 

Finally  and  of  paramount  importance, 
the  public,  which  pays  this  company  its 
only  income  in  the  shape  of  fares  and  In 
this  way  pays  the  wages  of  its  employees, 
deserves  consideration.  This  is  especially 
true  of  a  public  service  corporation  oper- 
ated by  public  trustees  appomted  by  thv' 
Governor  under  an  act  of  the  Legislature. 
The  present  fares  of  the  company  as  shown 
in  evidence  are  as  high  as  any  trolley  lines 
anywhere  in  the  country  The  granting 
of  excessive  wages  to  employees  will  mean 
one  of  two  things — either  numerous  lines 
will  have  to  be  discontinued  or  the  fares 
will  have  to  be  made  higher  than  anywhere 
else  in  this  country  This  system  serves 
small  industrial  cities  and  rural  communi- 
ties where  the  average  car-rider  is  in  iwor 
or  very  moderate  circumstances.  If  fares 
are  increased,  as  seems  inevitable  in  face 
of  the  award,  it  is  taxing  an  absolute 
necessity  of  many  poor  persons  in  order  to 
pay  these  employees  an  excessive  wag^. 
If  the  cars  have  to  be  discontinued  so  that 
these  people  must  walk,  the  unfairness  to 
the  public  is  self-evident. 


Railway  Insists  on  Co-operation 

Houston  Electric  Company  Refuses  to  Proceed  with  Franchise 
Election  in  City  Divided  Against  Itself 

Hopes  are  not  bright  at  this  time  for  an  extension  of  the  franchise  of  the 
Houston  (Tex.)  Electric  Company,  The  matter  has  been  up  recently  for  con- 
sideration and  an  election  was  practically  arranged,  but  the  company  in  an 
open  letter  to  the  Mayor  and  City  Council  some  time  ago  requested  the  city 
officials  to  call  off  the  election  on  the  service-at-cost  grant.  This  action  was 
predicated  on  .the  company's  belief  that  the  co-operation  essential  to  the  suc- 
cessful working  out  of  the  service-at-cost  franchise  was  lacking.  The  company 
is  continuing  to  operate  on  a  7-cent  fare  under  the  protection  of  a  court  decree. 


THE  conditions  which  led  to  the 
franchise  negotiations  will  bear 
reciting.  The  company's  condi- 
tion since  1914  has  been  extremely  pre- 
carious, due  first  to  the  jitney  compe- 
tition and  then  to  the  high  operating 
costs  brought  about  by  the  war.  It 
asked  many  times  for  relief,  but  it 
was  not  until  1918  that  the  City  Coun- 
cil passed  the  6-cent  fare  ordinance. 

Before  that  ordinance  took  effect,  its 
operation  was  suspended  by  a  referen- 
dum petition.  At  the  election,  the  6- 
cent  fare  ordinance  was  rejected  and 
it  was  promptly  repealed  by  the  City 
Council.  This  left  the  company  no 
alternative,  and  though  reluctant  to  do 
so,  it  became  necessary  for  it  to  go  into 
the  Federal  Court  to  save  its  property 
from  confiscation.  The  Federal  Court, 
after  a  full  hearing,  enjoined  the  5-cent 
fare  ordinance.  A  7-cent  fare  was  then 
put  into  effect. 

It  had  been  publicly  suggested  to  the 
company  that  a  service-at-cost  fran- 
chise might  lead  to  an  ultimate  solu- 
tion of  the  railway  problem.  The  com- 
pany, realizing  the  value  of  the  good 
will  and  co-operation  of  the  public, 
agreed  to  join  with  the  city  officials  in 
endeavoring  to  work  out  such  a  plan. 
In  entering  into  negotiations,  therefore, 
it  entertained  the  hope  that  they  would 
lead  to  a  clear  recognition  of  the  funda- 
mental community  of  interest  between 
the  railway  and  the  public,  and  would 
develop  a  helpful  and  sympathetic  co- 


operation as  the  predominating  feature. 
It  seemed  to  the  company  that  only  on 
such  a  basis  would  a  service-at-cost 
franchise  work  out  in  a  manner  satis- 
factory alike  to  the  car-riding  public 
and  the  city  and  the  company.  If  this 
vital  element  was  lacking,  the  company 
had  grave  fears  for  the  successful  oper- 
ation of  such  a  franchise. 

A  franchise  was  drawn  as  a  result  of 
many  conferences  between  Mayor 
Amerman,  Special  Attorney  W.  J. 
Howard,  City  Solicitor  B.  H.  Powell  of 
the  firm  of  Vinson,  Elkins  &  Wood, 
Lamar  Lyndon,  the  city's  expert,  and 
the  officials  of  the  Houston  Electric 
Company.  The  officials  of  the  company 
approached  the  negotiations  with  the 
desire  to  be  frank  and  fair.  The  merits 
and  demerits  of  every  proposed  fran- 
chise feature  were  discussed  frankly 
at  the  conference,  the  endeavor  of  all 
parties  to  the  negotiations  being  to 
draft  a  franchise  which  would  be  work- 
able, and  assure  the  city  of  a  railway 
adequate  to  its  needs  and  one  which 
would  enable  the  company  to  assume 
and  fulfill  its  obligations  thereunder. 

When  the  representatives  of  the  city 
and  the  company  believed  that  they  had 
arrived  at  such  a  conclusion,  the  pro- 
posed franchise  draft  was  submitted  to 
and  carefully  considered  by  the  special 
railway  committee  of  the  expansion 
board,  and  later  by  the  full  expansion 
board,  in  a  series  of  public  meetings. 
Thereafter    the    expansion     board     in- 
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dorsed  the  franchise  and  recommended 
its  passage  by  the  City  Council.  Sub- 
sequent events,  however,  seemed  clearly 
to  indicate  that  whatever  the  result  of 
the  election  the  company  would  not  get 
that  hearty  support  which  it  considered 
absolutely  essential,  for  despite  the 
long  and  conscientious  work  of  the  city 
representatives,  and  those  of  the  com- 
pany, and  despite  the  approval  of  the 
franchise  by  the  subcommittee  and  the 
expansion  board,  the  City  Council  re- 
fused to  pass  the  grant  and  send  it  to 
the  people  with  their  sanction.  Thus, 
at  the  very  beginning,  even  the  city 
officials  were  divided.  This  division 
violated  at  the  start  the  very  spirit 
which  was  a  moving  factor  through- 
out the  negotiations.  It  was  of  so 
vital  a  nature  that  the  company  could 
not  bring  itself  to  believe  it  portended 
satisfactory  results  for  the  future.  Thus 
convinced  that  no  useful  purpose  would 
be  served  by  continuing  the  matter,  the 
company  requested  that  the  election  be 
cancelled. 


Brooklyn's  Striking  Employees  Abandon  Hope 

Governor  Fails  in  Effort  to  Have  Court  Confer  with  Mr.  Gompers — 
Receiver  Advises  Men  to  Return 

Outstanding  features  this  week  in  connection  with  the  Brooklyn  strike  were 
the  refusal  by  Judge  Mayer  of  Governor  Smith's  request  to  confer  with  Mr. 
Gompers,  president  of  the  American  Federation  of  Labor,  and  with  J.  H.  Vahey, 
general  counsel  for  the  Amalgamated  Association,  and  the  appeal  of  Lindley 
M.  Garrison,  receiver  of  the  Brooklyn  Rapid  Transit  Company,  to  the  men  who 
are  still  out  to  return  to  work.  Service  is  gradually  being  restored.  On  Thurs- 
day nearly  the  complete  complement  of  rapid  transit  cars  was  in  use  and  737 
surface  cars  were  in  operation  on  fifty-one  of  the  sixty-seven  lines  of  the  com- 
pany. Under  fully  normal  conditions  850  surface  cars  are  run.  Seven  surface 
lines  and  all  rapid  transit  lines  are  being  run  at  night. 


Omaha  Men  Appeal  to  Court 

The  wage  controversy  which  has 
been  pending  between  the  Omaha  & 
Council  Bluffs  Street  Railway,  Omaha, 
Neb.,  and  its  employees,  for  several 
months,  has  been  taken  to  the  State 
Supreme  Court  through  an  appeal  filed 
by  the  trainmen's  union  against  the 
recent  decision  of  the  State  Railway 
Commission.  A  transcript  and  bill  of 
exceptions  have  been  filed  with  the 
higher  court,  but  briefs  will  not  be 
filed  earlier  than  the  middle  of  October. 
The  threatened  strike  has  not  been 
called  and  there  are  no  present  indica- 
tions that  it  will  be  ordered,  although 
the  union  leaders  say  they  have  been 
authorized  by  the  men  to  call  a  strike 
if  in  their  judgment  such  action  should 
be  the  thing  to  do. 

The  State  Railway  Commission  re- 
cently rendered  a  lengthy  finding  and 
order  which  was  against  the  men  in 
their  contention  for  an  increase  of  13 
cents  an  hour  above  the  existing  •  scale 
of  53  to  57  cents  an  hour.  One  of 
the  declarations  of  the  State  Commis- 
sion was  that  the  men  did  not  have 
the  legal  right  to  interrupt  the  opera- 
tions of  a  common  carrier  by  striking, 
although  one  of  the  commissioners  gave 
a  dissenting  opinion  on  that  point. 

In  taking  their  case  to  the  Supreme 
Court  the  men  will  endeavor  to  have 
the  Railway  Commission's  finding  on 
the  right  to  strike  set  aside  and  also 
have  the  whole  case  referred  back  to 
the  State  Railway  Commission  for 
rehearing. 

This  decision  of  the  commission  was 
referred  to  at  length  in  the  Electric 
Railway  Journal  for  Aug.  28,  page 
428.  In  the  finding  the  application  of 
the  trainmen  for  an  increase  of  13 
cents  an  hour  in  wages  was  refused. 
This  denial  was  based  on  the  principle 
that  an  increased  wage  scale  would 
necessitate  an  increase  in  fare  and  that 
step  the  commission  decided  was  not 
fair. 


JUDGE  Mayer  reiterated  his  deter- 
mination not  to  deal  with  the  Amal- 
gamated. The  Governor,  Judge 
Mayer  and  Mr.  Garrison  are  said  to 
have  been  closeted  for  several  hours. 
The  only  statement  the  Governor  would 
make  was  that  he  had  been  unsuccess- 
ful in  his  effort  to  arrange  a  confer- 
ence.   Judge  Mayer  said: 

The  Governor,  Judge  Mayer  and  Re- 
ceiver Garrison  had  a  conference  this 
afternoon.  The  Governor  stated  that  he 
had  been  visited  by  Mr.  Vahey,  the  general 
counsel  for  the  Amalgamated  Association, 
accompanied  by  Mr.  Gompers.  and  that 
they  desired  to  have  the  Governor  see  if 
he  could  arrange  a  meeting  with  Judge 
Mayer. 

Judge  Mayer  stated  to  the  Governor  that 
his  position  had  been  deliberately  taken 
and  was  well  known.  He  had  definitely 
determined  and  publicly  stated  upon  more 
than  one  occasion  that  he  would  not  deal 
in  any  way  with  the  Amalgamated  Asso- 
ciation directly  or  Indirectly,  and  that  so 
far  as  he  was  concerned  the  matter  was 
closed. 

He  further  stated  that  while  under  other 
circumstances  he  would,  of  course,  meet 
Mr.  Gompers,  such  a  meeting  at  this  time 
under  the  existing  circumstances  would  not 
only  be  useless  but  would  serve  solely  to 
prolong  a  situation  which  should  be  brought 
to  an  end.  That  it  was  obvious  from  the 
circumstances  that  Mr.  Vahey  and  Mr. 
Gompers  sought  a  meeting  for  the  purpose 
of  again  going  over  the  situation  in  respect 
of  the  .\malgamated  Association.  That 
Judge  Mayer  stated  that  his  position  had 
l)een  fully,  clearly  and  Anally  set  forth  in 
his  letter  to  the  Mayor  dated  Sept.  2.  on 
which  he  stood. 

"Most  Humiliating,"  Says 
Mr.  Gompers 

Mr.  Gompers  let  it  be  known  that  he 
considered  the  statement  by  the  court 
to  be  "most  humiliating."  He  said  it 
was  his  purpose  to  suggest  a  way  out 
of  the  present  situation.  This  Judge 
Mayer,  according  to  Mr.  Gompers,  re- 
sented without  hearing  "what  might 
have  been  presented  to  him."  It  was 
Mr.  Gompers'  purpose  to  be  observant 
in  a  difficult  situation.  This  the  court 
had  declined.  "This  position,"  said  Mr. 
Gompers,  "is  not  judicial;  it  is  auto- 
cratic." 

Mr.  Garrison's  statement  of  Sept.  14 
follows  in  full: 

Any  one  who  has  followed  events  could 
have  foretold  the  failure  of  Mr.  Gompers 
to  extricate  the  leaders  of  the  Amalgamated 
Association  from  their  inextricable  position. 

This  marks.  I  trust,  the  end  of  the  efforts 
of  these  leaders  to  buoy  up  their  deluded 
followers  with  false  hopes.  The  vast  ma- 
jority of  the  men  were  given  no  oppor- 
tunity to  vote  on  the  calling  of  the  strike. 
They  left  their  work  reluctantly  and  In 
large  part  they  remained  out  because  of 
their  reliance  upon  the  assurances  of  their 
leaders  that  each  new  move  would  result 
in  reinstating  the  Amalgamated  in  control. 
One  after  the  other  these  leaders  have  ap- 
pealed to  every  local  and  state  agency, 
each  time  assuring  their  followers  th^t 
success  would  attend  their  efforts.  Before 
the  strike  Commissioner  Delaney's  advice 
to  the  men  was  that  they  should  not  break 
off  negotiations   with   the  receiver.      Mayor 


Hylan  was  then  sought  with  similar  re- 
sults. 

After  the  strike  was  called  the  leaders 
appealed  successively  to  Acting  Public 
Service  Commissioner  Barrett,  then  to  the 
Mayor  and  the  Board  of  Estimate,  then 
again  to  the  Mayor  and  Board  of  Estimate 
(the  Governor  being  present),  and  the  ad- 
vice received  by  the  men  was  to  return  to 
work.  Later,  upon  Commissioner  Nixon's 
return,  he  gave  similar  advice. 

In  his  letter  of  Sept  2  Judge  Mayer  fully 
and  finally  stated  his  position. 

Nevertheless,  later,  some  days  after  the 
strike  began,  Mr.  Mahon,  president  of  the 
Amalgamated,  appeared  on  the  scene,  and 
his  arrival  was  heralded  as  the  positive 
assurance  of  success.  No  result  came  from 
his  efforts.  Finally  Mr.  Vahey,  from  Bos- 
ton, the  general  counsel  for  the  Amalga- 
mated, appeared  and  enlisted  the  services 
of  Mr.  Gompers.  with  the  result  now  known. 

Places  Still  Ope.v 

During  all  this  time  the  men  have  been 
without  their  wages,  thereby  producing  a 
situation  which  is  serious  to  them  now  and 
will  grow  worse.  If  the  number  of  men 
still  on  strike  is  anywhere  near  what  is 
claimed  by  the  Amalgamated  officers,  the 
aggregate  of  the  weekly  wages  of  such 
men  is  well  over  $300,000.  I  have  no  faith 
that  the  Amalgamated  ..Vssociation  or  those 
that  it  can  enlist  in  its  cause  will  now  or 
in  the  future  pay  these  men  this  sum  or 
any  appreciable  part  of  it. 

I  hope  that  in  their  own  interests  the 
men  will  face  their  situation  in  the  light  of 
facts  and  no  longer  be  cruelly  deluded  by 
false  hopes  I  trust  by  this  time  that  they 
fully  realize  that  the  courts  and  the  re- 
ceiver mean  exactly  what  they  say:  that 
there  is  no  hope  now  or  in  the  future  of 
the  Amalgamated  Association  again  being 
entrusted  with  the  control.  The  one  and 
only  sensible  course  for  the  men  to  pursue 
is  to  return  to  work.  We  want  and  will 
welcome  back  our  own  experienced  and 
trustworthy  men.  letting  bygones  be  by- 
gones. The  agitators  and  disturbers  are 
not  wanted  and  will  not  be  taken  back. 

Mr.   Garrison   said   on   Sept.   16   that 

the  appeal  of  the  strike  leaders  to  all 

unions  in  New  York  city  for  financial 

support  revealed  that  the  "closed  shop," 

despite  assurances  to  the  contrary,  was 

the  sole  purpose  of  the  strike  on  the 

B.  R.  T.  lines. 


St.  Louis  Men  Insist  Upon 
Advance 

The  employees  of  the  United  Rail- 
ways, St.  Louis,  Mo.,  through  their 
attorney,  Edward  Foristel,  submitted 
arguments  on  Aug.  30  before  the  Pub- 
lic Service  Commission  in  support  of  an 
application  to  re-open  consideration  of 
the  wage  scale.  Last  July  the  com- 
mission increased  the  wages  of  the  em- 
ployees 5  cents  an  hour.  The  employees 
want  an  increase  of  20  per  cent,  but 
judging  from  the  arguments  submitted 
to  the  commission,  would  be  satisfied 
with  an  increase  of  10  per  cent  added 
to  the  5  per  cent  already  granted.  An 
increase  of  10  per  cent  would  give  the 
old  employees  75  cents  an  hour,  and 
would  cost  the  company  $1,600,000  a 
year,  according  to  the  estimates  sub- 
mitted. 
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Wages  Increased  in  Spokane 

Wage  increases  of  from  $12.50  to 
$17.50  a  month  affecting  some  500 
employees  and  amounting  to  approxi- 
mately $100,000  a  year  have  been  an- 
nounced by  Vice-President  F.  E.  Con- 
nors of  the  Spokane  &  Eastern  Railway 
&  Power  Company,  Spokane,  Wash., 
retroactive  to  Sept.  1.  Mr.  Connors 
said: 

I  have  received  word  from  Chicago  head- 
quarters to  the  effect  that  a  wage  increase 
recommendation  made  by  me  has  been  ap- 
proved by  the  board  of  directors.  The  in- 
ci'ease  will  amount  to  approximately  $100,- 
000  a  year  and  will  embrace  all  depart- 
ments, Including  the  office  and  depot 
people,  with  the  exception  of  the  car  plat- 
form men. 

All  repair  shop  men,  electricians, 
railway  clerks  and  office  employees  are 
included.  A  year  ago  the  company, 
then  known  as  the  Inland  Empire  Sys- 
tem, suffered  a  strike  of  the  elec- 
tricians, machinists  and  other  shop 
men,  which  it  broke.  The  platform 
men  remained  at  their  posts,  faithful 
to  a  recently  signed  contract  which 
gave  them  better  wages  and  improved 
conditions. 

At  that  time  Mr.  Connors,  then  re- 
ceiver, admitted  the  men  who  were  on 
strike  had  a  grievance  in  the  matter 
of  wages  which  he  would  gladly  rectify 
if  he  could  but  that  he  was  powerless. 
He  agreed  then  that  at  the  earliest 
date  he  could  do  so  he  would  remedy 
the  conditions  about  which  complaint 
had  been  made.  His  statements  of 
fact  did  not  avert  the  strike,  but  he 
has  now  made  good  his  word  given  at 
that  time. 

New  Akron  Grant  Completed 

The  proposed  franchise  to  be  granted 
the  Northern  Ohio  Traction  &  Light 
Company  for  the  operation  of  cars  in 
Akron  has  been  practically  completed. 
The  sixty-day  limit  under  which  the 
company  has  been  collecting  a  5-cent 
straight  fare  expired  on  Sept.  15,  but 
an  extension  is  understood  to  have  been 
arranged. 

The  new  arrangement  provides  for 
service  at  cost.  The  city  will  guarantee 
the.  company  7  per  cent  return  on  the 
valuation  of  the  company's  railway 
property.  The  initial  fare  will  be  5 
cents,  but  this  will  be  increased  from 
time  to  time  if  it  is  shown  by  the  com- 
pany that  additional  fare  is  needed  to 
pay  the  7  per  cent  and  also  to  carry 
out  other  provisions  of  the  new  con- 
tract. 

The  company  has  agreed  to  open  .its 
books  for  inspection  by  the  city  under 
conditions  imposed  by  the  city  and  also 
to  agree  to  the  appointment  of  a  util- 
ities commissioner  whose  duty  it  will 
be  to  keep  in  close  touch  with  the  com- 
plete operations  of  the  company  and  to 
make  reports  to  Council.  The  valua- 
tion upon  which  the  city  will  insure 
the  company  a  7  per  cent  return  is  to 
be  determined  by  the  city  and  the  com- 
pany  jointly,  under   the  new  contract. 

A  feature  of  the  proposal  is  that  an 
auto  bus  system  is  provided  to  sup- 
plement the  street  railway  system. 
There  is  a  special  incentive  to  the  com- 
pany  to   hold   fares   to   5   cents. 


Increase  for   Savannah  Men. — H.   C. 

Foss,  receiver  of  the  Savannah  (Ga.) 
Electric  Company,  stated  on  Aug.  26 
that  effective  on  Sept.  1  the  compensa- 
tion of  conductors  and  motormen  would 
be  increased  from  the  present  rate  of 
38  cents  to  42  cents  an  hour,  and  41 
cents  to  46  cents  an  hour.  One-man  car 
operators  are  now  receiving  a  bonus  of 
4  cents  an  hour. 

Pittsfield  Men  Accept.  —  Announce- 
ment was  made  on  Aug.  31  that  the 
union  had  accepted  by  a  small  majority 
the  latest  offer  of  the  Berkshire  Street 
Railway,  Pittsfield,  Mass.,  which  was 
for  an  increase  of  16  per  cent  over  the 
wages  of  last  year  and  10  cents  an  hour 
extra  for  one  man  cars.  Conferences 
will  be  held  shortly  for  the  purpose  of 
signing  the  agreement. 

Wage  Rise  in  McAlester.  —  After 
negotiations  covering  a  period  of 
thirty  days,  the  employees  of  the  Pitts- 
burg County  Railway,  McAlester,  Okla., 
have  been  granted  a  wage  increase. 
The  employees  of  the  Choctaw  Power 
&  Light  Company,  an  associate  com- 
pany, also  receive  wage  increases.  The 
wage  advance  ranges  from  26  to  40 
per  cent  and  affects  all  employees  ex- 
cept office  men. 

Railway  Electrification  in  South 
Africa. — United  States  Trade  Commis- 
sioner Lundquist  reports  from  South 
Africa  that  a  sum  of  $48,665  is  included 
in  the  railway  estimates  for  the  com- 
ing year  for  electrification  purposes, 
the  same  apparently  being  provided  for 
the  preparation  of  detailed  plans  and 
specifications  for  electrification  of  a 
part  of  the  main  line  between  Durban 
and  Glencoe  Junction,  in  Natal  Prov- 
ince. 

Western  New  York  Line  Advances 
Pay. — Announcement  was  made  on  Aug. 
30  that  employees  in  car  service  on  the 
lines  of  the  Western  New  York  &  Penn- 
sylvania Traction  Company,  Olean,  N. 
Y.,  receive  a  raise  in  wages  amounting 
to  5  cents  an  hour,  effective  Sept.  1. 
Carmen  in  passenger  service  receive 
from  43  to  48  cents  an  hour  now  and 
new  men  in  freight  service  the  same. 
Older  men  in  freight  work  get  50  cents 
an  hour. 

Holyoke  Men  Demand  $7  a  Day. — 
On  Aug.  31  the  union  of  employees  of 
the  Holyoke  (Mass.)  Street  Railway 
presented  demands  to  the  company  for 
a  wage  of  $7  a  day  and  a  straight 
eight-hour  day  with  one  day  off  in 
fifteen  with  pay.  The  demands  also  call 
for  a  pension  system  in  effect  after 
twenty  years'  service  or  after  an  em- 
ployee has  reached  sixty  years  of  age. 
Repairmen  and  others  demand  a  40 
per  cent  increase. 


Suggests  Alternative  to  Wage  In- 
crease. —  Replying  to  the  demand  of 
motormen  and  conductors  of  the  West 
India  Electric  Company,  Kingston,  Ja- 
maica, for  increased  pay  and  altered 
conditions  of  work,  the  manager  says 
he  has  recommended  to  the  directors  in 
Canada  that  the  men  should  get  time 
and  a  half  pay  on  two  holidays,  and  in 
lieu  of  an  increase  each  man  should  re- 
ceive a  life  insurance  policy  of  $500. 

Wage    Settlement    at    Lexington. — 

George  McLeod,  representing  the  Ken- 
tucky Traction  &  Terminal  Company, 
at  Washington,  in  a  wage  dispute 
before  Hyell  Davies,  federal  concilia- 
tor, agreed  to  an  increase  of  7  cents  an 
hour  for  employees  of  the  Kentucky 
Traction  &  Terminal  Company,  ac- 
cording to  a  wire  received  by  General 
Manager  J.  P.  Pope,  on  Sept.  9.  The 
workers  asked  for  20  cents  an  hour  in- 
crease, from  40  cents  to  60  cents,  but 
will  get  47  cents.  It  was  decided  that 
an  increase  of  7  cents  an  hour  would 
meet  the  needs  of  the  men  on  the 
basis  of  increased  living  costs. 


Program  of  Meeting 

Ninth  Annual  Safety  Council 

The  National  Safety  Council  has  com- 
pleted the  program  for  the  Ninth  An- 
nual Safety  Congress  which  is  to  be 
held  at  the  Auditorium,  Milwaukee, 
Wis.,  Sept.  27  to  Oct.  1.  There  will 
be  two  electric  railway  section  sessions 
under  the  chairmanship  of  R.  N.  Hem- 
ming, superintendent  of  transportation, 
Indiana  Service  Corporation,  Ft.  Wayne. 

The  addresses  to  be  delivered  before 
the  electric  railway  section  are  as  fol- 
lows: 

"The  Enforcement  of  Laws  and  Ordi- 
nances Relating  to  the  Operation  of 
Self-Propelled  Vehicles,"  by  J.  A.  Van 
Osdol,  general  attorney  of  the  Union 
Traction  Company  of  Indiana. 

"Advertising  Campaign  to  Reduce 
Automobile  and  Street  Car  Accidents," 
by  Charles  B.  Hardin,  general  claim 
agent  of  the  United  Railways,  St.  Louis. 

"Public  Safety,"  by  C.  M.  Talbert, 
chairman  of  the  Public  Safety  Section 
of  the  National  Safety  Council. 

"The  Necessity  for  and  Importance  of 
Observing  Operating  Rules": 

(a)  "Safety  Department,"  by  Hugh 
Wilson,  safety  department  of  the  North- 
ern Ohio  Traction  &  Light  Company. 

(b)  "Claim  Department,"  by  P.  T. 
Holliday,  claim  agent  of  the  Gary  (Ind.) 
Street  Railway. 

(c)  "Transportation  Department,"  by 
C.  E.  Thompson,  assistant  to  the  presi- 
dent of  the  Chicago,  North  Shore  & 
Milwaukee  Railroad,  Highwood,  111. 

"Duties  and  Responsibilities  with  Ref- 
erence to  the  Safety  of  Employees 
Under  the  Jurisdiction  of  Foremen  and 
Men  in  Advisory  Positions,"  by  J.  H. 
Mallon,  Chicago,  111. 

There  will  be  papers  of  interest  to 
electric  railway  men  to  be  read  before 
the  public  utilities,  public  safety  and 
other  sections.  The  annual  banquet 
will  be  held  at  the  Arena  on  Sept.  30. 
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May  Reinstate  Shore  Line 

Public  Concerned  When  It   Is  Realized 
■  Tracks  Are  Being  Torn  Up — Oper- 
ating Arrangement  Proposed 

The  Shore  Line  Electric  Railway,  Nor- 
wich, Conn.,  the  tracks  of  which  from 
New  Haven  to  Flanders  were  recently 
sold  for  junk,  may  not  be  allowed  to  die, 
though  apparently  the  final  gasp  had 
already  been  made.  Citizens  along  the 
western  half  of  the  abandoned  part  of 
the  system  grew  much  concerned  over 
their  transportation  future  when  they 
saw  men  actually  at  work  tearing  up 
the  one  fixed  line  of  local  communica- 
tion and  are  proposing  to  form  an  or- 
ganization to  buy  the  property  and 
have  it  operated  by  the  Connecticut 
Company,  New  Haven  Division.  Op- 
tions have  been  secured  from  the  pres- 
ent owners  of  the  "junk"  and  negotia- 
tions are  fast  proceeding  toward  resto- 
ration of  service. 

Bus  Line  Quits 

The  Shore  Line,  operating  more  than 
160  miles  of  single  track  in  and  between 
New  Haven,  Guilford,  Saybrook,  New 
London,  Norwich,  etc.,  was  closed  down 
entirely  by  a  strike  in  May,  1919.  The 
Norwich  Division,  New  London  to  Nor- 
wich, and  suburban  to  New  London  out 
to  adjacent  shore  resorts,  was  started 
up  again  and  is  now  operated  by  the 
Connecticut  Company.  That  part  of 
the  New  London-New  Haven  line  from 
Flanders  to  New  Haven,  about  44  miles, 
however,  was  never  brought  to  life  and 
was  recently  sold  for  junk.  From  New 
Haven  to  Guilford,  16  miles,  there  is  an 
all-year  service  demand,  but,  from  Guil- 
ford east,  about  the  only  business  is 
that  of  summer  residents  of  the  numer- 
ous shore  resorts.  During  the  past 
spring  and  summer,  a  bus  line  has  oper- 
ated from  New  Haven  as  far  east  as 
Saybrook,  33  miles,  and  another  line  as 
far  as  Madison,  22  miles,  but  the  former 
■ceased  operation  recently  and  the  ex- 
perience of  last  winter  rouses  no  hopes 
for  a  continuation  of  the  latter  line, 
with  any  regularity,  this  coming  winter. 

Business  Men  Act 

As  a  result  a  group  of  interested 
business  men  from  Foxon,  a  growing 
Italian  suburb;  North  Branford,  the  seat 
of  a  large  trap-rock  industry,  and  Guil- 
ford, formerly  dependent  on  the  Shore 
Line,  has  arranged  with  the  present 
owners  not  to  tear  up  any  of  the  line 
west  of  Madison  and  is  raising  money 
and  working  on  an  organization  to  take 
over  the  16  miles  at  a  price  of  $10,000 
per  mile.  An  effort  is  also  being  made 
to  interest  Madisonites  in  assisting  so 
that  they  may  take  over  the  other  6 
miles  to  Madison.  Indications  are  that 
the  first  16  miles  will  surely  be  put  in 
operation  and  probably  the  other  six. 


As  to  operation,  it  seems  impracti- 
cable to  try  to  utilize  the  heavy  rolling 
stock  of  the  Shore  Line  Electric  Rail- 
way, and  present  plans  indicate  the  use 
of  one-man  safeties.  Gasoline-motor 
cars  have  been  discussed,  but  as  the 
overhead  is  still  in  good  condition,  elec- 
tric power  will  probably  be  used. 

The  Connecticut  Company  has  agreed 
to  operate  the  line  at  cost  plus  a  fixed 
sum  for  management  and  operating 
charges.  The  line  will  be  manned  by 
Connecticut  Company  employees  and 
operated  practically  as  a  part  of  the 
New  Haven  Division. 


Seattle  Increase  Helpful 

Average    Daily    Revenue    of    Municipal 

Railway  Increased  27  per  Cent 

Under  Fare  Advance 

Figures  compiled  by  the  Seattle 
(Wash.)  Municipal  Railway  Depart- 
ment show  that  one  month's  operation 
under  increased  fare  has  resulted  in  an 
increase  of  27  per  cent  in  the  average 
daily  revenue,  and  a  decrease  of  6.6 
per  cent  in  the  average  daily  number 
of  passengers. 

Railway  department  officers  assert 
that  in  ihe  face  of  the  estimates  made 
at  the  time  the  city  was  considering 
the  increase  in  fare,  the  increase  in 
revenue  is  measuring  up  to  expecta- 
tions. The  estimated  increase  in  rev- 
enue on  the  64 -cent  fare  basis  made  at 
that  time  was  30  per  cent,  a  difference 
of  only  3  per  cent  over  the  actual  show- 
ing for  thirty-one  days  from  July  24, 
when  the  new  fare  became  effective,  to 
Aug.  23,  inclusive. 

Figures  submitted  to  Mayor  Caldwell 
show  that  from  July  24  to  Aug.  23, 
inclusive,  the  actual  revenue  under  the 
increased  fare  was  $496,034;  under  the 
old  fare,  the  revenue  would  have  been 
$388,972,  showing  an  increase  under 
the  new  fare  of  $107,061,  or  27.5  per 
cent. 

The  daily  avei-age  under  the  old  fare 
would  have  been  $12,547;  under  the 
new,  it  was  $16,001,  or  an  increase  of 
$3,543.  The  daily  average  of  passen- 
gers carried  for  the  period  from  July 
24  to  Aug.  23  inclusive  was  324,101, 
compared  with  347,037,  for  the  period 
from  June  26  to  July  23,  inclusive.  The 
average  daily  decrease  in  passengers 
compared  with  the  period  immediately 
preceding  the  increase  in  fare  was  22,- 
936  during  the  thirty-day  period  stated. 
The  net  decrease  figures  6.6  per  cent. 

Figures  prepared  by  the  department 
show  that  the  municipal  railway  sys- 
tem carried  630,559  more  passengers  in 
the  first  seven  months  of  1920  than 
in  the  corresponding  period  for  1919. 
From  Jan.  1  to  Aug.  1  the  number  of 
passengers  carried  was  74,832,148,  com- 
pared with  74,201,589  for  the  same 
period  in  1919. 


Railway  Would  Sell 

Price   Made   to  Ontario  Hydro-Electric 

Commission    for   Toronto    Railway 

and  Allied  Lines 

Negotiations  which  have  been  carried 
on  between  Sir  Adam  Beck,  chairman 
of  the  Ontario  Hydro-Electric  Power 
Commission,  and  Sir  William  MacKen- 
zie,  president  of  the  Toronto  Rail- 
way, have  reached  the  point  where 
a  price  has  been  made  by  Sir  Will- 
iam MacKenzie  for  the  sale  to  the 
Power  Commission,  on  behalf  of  the 
Ontario  Municipalities,  of  the  Toronto 
Railway,  the  electric  power  generating 
plant  at  Niagara  Falls  belonging  to  the 
Electrical  Development  Company  of 
Ontario,  the  transmission  lines  from 
Niagara  to  Toronto  and  the  distribu- 
tion system  in  Toronto  belonging  to  the 
Toronto  &  Niagara  Power  Company; 
also  the  Metropolitan  Railway  line  on 
Yonge  Street  and  the  Port  Credit  and 
Scarborough  radial  lines. 

Power  Contract  a  Factor 

The  quoting  of  a  lump  price  will  place 
upon  Sir  Adam  Beck  the  responsibility 
of  apportioning  the  cost  to  be  borne  by 
the  city  of  Toronto  and  the  other  Hydro 
power  and  Hydro-radial  municipalities 
which  are  now  using  the  Hydro-Elec- 
tric power. 

The  prime  consideration  which  it  is 
reported  is  impelling  Sir  Adam  Beck 
toward  acceptance  of  the  offer  of  the 
MacKenzie  interests  is  the  fact  that  in 
October  next  a  five-year  contract  with 
the  Toronto  Power  Company  expires 
under  which  that  company  supplied  the 
Ontario  Power  Company  (now  owned 
by  the  Hydro-Electric  Power  Commis- 
sion) with  13,000  hp.  at  $13  per  horse- 
power. 

The  Hydro  Power  Commission  has 
been  notified  that  this  supply  of  power 
will  be  cut  off.  This  would  cause  much 
embarrassment  to  the  Hydro  Commis- 
sion in  view  of  the  fact  that  the  latter 
is  now  short  of  power  owing  to  the 
great  demand  made  upon  it.  As  the 
Toronto  Power  Company  (owned  by  the 
Toronto  Railway-MacKenzie  interests) 
can  readily  get  $35  per  horsepower 
at  present,  it  is  not  surprising  that  the 
company  refuses  to  renew  the  contract 
with  the  Ontario  Commission. 

$28,000,000  OP  Securities  Involved 

This  important  deal  will  include  the 
local  power,  light  and  radial  and  rail- 
way lines  in  Toronto.  It  will  involve 
approximately  $28,000,000  of  bonds  and 
securities.  Before  the  purchase  can  be 
consummated  the  consent  of  the  Provin- 
cial Government  will  have  to  be  ob- 
tained. 

It  would  cost  about  $2,500,000  and 
take  nearly  a  year  to  link  up  the  Hydro 
substations  with  the  Toronto  Railway 
system  in  order  to  give  a  service  next 
September  when  the  railway  franchise 
expires.  In  addition  it  is  doubtful  if 
the  Chippewa  development  will  be  ready 
when  the  City  Corporation  of  Toronto 
proposes  to  take  over  the  property  in- 
cluded in  the  Toronto  Railway  system 
next  year. 
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Receiver  Appointed  for  Kansas  City  Railways 

Frank  C.  Niles  Named  Temporarily  Pending  Hearing  on  Sept.  30 — 
Second  Receivership  in  Nine  Years 

The  Kansas  City  (Mo.)  Railways  went  into  involuntary  bankruptcy  on  Sept. 
9,  on  the  petition  of  the  Kansas  City  Refining  Company,  Kansas  City,  Kan.  The 
amount  of  the  debt,  incurred  for  oil  and  material  since  July  1,  1920,  was 
$21,404.  There  was  no  other  petitioner.  Acting  on  the  application  of  the 
fuel  company  Judge  Kimbrough  Stone,  sitting  for  Judge  Arba  S.  Van  Valken- 
burgh  in  the  Federal  Court,  named  Frank  C.  Niles,  president  of  the  Niles  & 
Moser  Cigar  Company,  temporary  receiver.  Mr.  Niles  will  serve  until  Sept. 
30,  when  a  hearing  to  name  a  permanent  receiver  will  be  held  in  the  Federal 
Court.  Bond  for  Mr.  Niles  was  fixed  at  $50,000.  He  was  one  of  the  original 
city  directors  of  the  reorganized  Kansas  City  Railways  under  the  new  franchise 
and  was  reappointed  in  July,  1916. 


ON  July  3,  1911,  the  local  com- 
pany, then  known  as  the  Metro- 
politan Street  Railway,  was 
placed  in  the  hands  of  R.  J.  Dunham, 
Chicago,  and  Ford  Harvey,  Kansas 
City,  as  receivers.  This  receivership 
terminated  on  Oct.  26,  1916,  following 
the  reorganization  of  the  company 
under  the  name  of  the  Kansas  City 
Railways,  July,  1914.  It  has  continued 
since  that  time  under  the  present  man- 
agement. This,  then,  is  the  second 
receivership  that  has  occurred  in  the 
last  nine  years. 

In  the  application  for  a  receivership 
the  Kansas  City  Refining  Company  set 
forth  the  following  facts  regarding  the 
condition  of  the  Kansas  City  Railways, 
which  were  admitted  by  the  company  in 
a  bill  of  acceptance: 

That  the  railway  company  operates  370 
miles  of  track  and  equipment  for  the  same 
in  Kansas  City,  Mo..  Kansas  City,  Kan., 
Independence,  Rosedale,  and  in  territories 
outside  of  those  cities. 

That  it  has  a  capital  stocic  of  $30,000,000 
of  which  there  has  been  issued  and  is  out- 
standing stock  to  the   amount  of  $100,000. 

That  the  company  is  subject  to  a  first 
mortgage  dated  in  July,  1916,  bonds  of 
which  are  outstanding  in  the  sum  of  more 
than   $27,508,800. 

That  it  also  is  subject  to  a  second  mort- 
gage dated  in  July,  1916,  bonds  of  which 
are  now  outstanding  in  the  sum  of  $5,290,- 
000. 

That  $11,590,600  of  the  first  mortgage 
bonds  have  been  pledged  under  indentures 
to  secure  gold  notes  of  the  company  total- 
ing .$8,500,000  and  that  $1,000,000  of  these 
notes  are  not   paid,   although   due. 

That  the  company  defaulted  in  the  imy- 
ment  of  the  interest  due  upon  the  first 
mortgage  bonds  on  Jan.  1,  1920,  and  again 
on  July  1,  1920. 

That  it  defaulted  in  the  payment  of  the 
interest  on  the  second  mortgage  bonds  and 
.secured  gold  notes,  which  defaults  have 
continued  more  than  sixty  days  and  are 
still   unpaid. 

That  the  company  owes  the  Kansas  City 
Refining  Company  $21,404  for  materials 
and    supplies. 

That  the  company  has  been  operating  at 
a  loss  and  has  not  been  paying  its  operat- 
ing expenses. 

That  the  fare  increases  granted  by  the 
public  authorities  of  Kansas  and  Missouri, 
upon  whose  decision  the  right  to  collect 
increased  revenue  depends,  have  not  been 
suflicient  to  keep  the  concern  going. 

That  2.000  suits  are  now  pending  in  the 
various  courts  in  which  damages  to  the 
extent  of  $20,000,000  are  asked  and  that 
the  company  will  be  without  means  to  meet 
judgments  recovered  in  such  suits. 

That  the  railway  has  current  liabilities 
in  excess  of  $5,500,000,  represented  by  notes 
payable  for  materials,  equipment,  taxes, 
and  supplies  for  $2,230,000  ;  vouchers  pay- 
able for  the  same,  $625,000  ;  accounts  pay- 
able for  the  same,  $110,000;  wages  due  em- 
ployees, $400.000 ;  moneys  due  to  city  for 
Twenty-third  Street  viaduct,  $190  000,  and 
accrued    and    matured    interest,    $2,000,000. 

That  Judgments  which  have  not  been 
satisfied  are  now  in  the  courts  of  Missouri 
and  Kansas  against  the  company  totaling 
approximately  $800,000,  which  Include 
judgments  rendered  in  the  recent  term  of 
the  Circuit   Court  for  $180,000. 


That  the  company  is  without  means  to 
light    such    cases   or    properly   handle    them. 

That  there  is  an  additional  several  million 
dollars  of  indebtedness  arising  from  the 
default  of  the  first  and  second  mortgage 
interest    payments. 

That  the  creditors  are  pressing  the  com- 
pany for  immediate  payment  and  that  some 
of  the.se  creditors  have  threatened  to  bring 
.suit  and  levy  executions  upon  the  com- 
pany's property. 

That  there  is  danger  that  the  lines  of 
the  comi)any  may  lie  broken  up  and  oper- 
ated seiiarately. 

That  the  cities  through  which  the  lines 
run  are  making  claims  for  large  amounts 
of  capital  exiienditures,  totaling  nearlv 
$1.0(10,000,    which    cannot    be    obtained. 

That  there  is  a  po.s.sibility  that  the  com- 
l)any,  through  its  financial  condition,  may 
default  its  franchi.se,  and  that  the  rights  of 
the  creditors  should  be  ascertained  and  a 
receiver   appointed. 

Total  liabilities  are  estimated  at 
$37,917,000.  The  company's  assets  as 
fixed  by  the  Missouri  Public  Service 
Commission  at  the  hearing  for  in- 
creased fare  last  year  are  $27,866,345. 
This  leaves'  a  total  liability  over 
and  above  the  assets  of  more  than 
$10,000,000. 

Following  a  conference  of  the  officials 
of  the  Kansas  City  Railways,  Col. 
Philip  J.  Kealy,  president,  gave  out  a 
statement  in  which  he  attributed  the 
company's  present  situation  to  the  fail- 
ure of  the  public  to  grasp  the  full 
significance  of  conditions,  of  three 
years'  standing.    He  said: 

The  Kansas  City  Railways  has  been 
compelled  to  accept  a  receivership  of  Its 
property  by  reason  of  the  increased  indebt- 
edness that  has  been  constantly  piling  up 
for  the  past  three  years.  The  public  from 
time  to  time  has  been  advised  of  the  grow- 
ing indebtedness  of  the  company ;  but  for 
one  reason  or  another,  the  public  has  ap- 
parently not  fully  realized  the  seriousness 
of  the  company's  situation.  Contrary  to 
the  popular  notion,  the  Kansas  City  Rail- 
ways is  not  owned  by  one  man,  or  by  any 
single  interest,  but  is  really  the  property 
of  some  6,000  investors  in  its  securities 
Numerous  savings  banks,  trust  estates,  life 
insurance  companies  and  other  such  in- 
stitutions, as  well  as  private  individuals, 
are  the  owners  of  the  securities  of  the 
Kansas  City  Railways,  and  they  have  been 
the  real  sufferers  from  the  inability  of  the 
company  to  make  both  ends  meet. 

The  difficulties  of  the  company  date  back 
more  than  three  years,  when  the  railway 
began  to  feel  the  effect  of  war  inflation  on 
prices  of  materials  and  labor.  Such  in- 
creases have  continued  progressively.  The 
adjustments  of  fares  have  not  been  su'fl- 
cient  In  time  or  amount  to  overcome  the 
increased   cost   of  operation. 

The  directors  and  the  representatives  of 
the  securities  holders  have  put  forth  stren- 
uous efforts  to  avoid  a  receivership.  Large 
sums  of  money  have  been  advanced  with 
which  to  continue  the  company's  operation 
and  meet  its  most  pressing  obligations.  For 
example,  representatives  of  the  bondholders 
advanced  nearly  $500,000  last  February  to 
pay  the  taxes  on  the  property  due  for  the 
year  1919  ;  and  a  year  ago.  several  of  the 
Kansas  City  banks  united  in  advancing  to 
the  company  $400,000  out  of  which  the 
company   met    its   payrolls. 

The  physical  condition   of  the  property, 


upon  the  whole,  is  very  good.  There  is 
sufficient  business  In  Kansas  City  to  justify 
the  continuance  and  full  operation  of  this 
liroperty  upon  a  basis  that  is  fair,  both  to 
the  public  and  the  investors.  I  believe  that 
even  now,  with  the  proper  kind  of  co-opera- 
tion, this  property  can  be  put  upon  such 
a  basis  that  the  revenues  will  pay  all 
reasonable  operating  expenses,  provide  an 
allowance  for  future  replacements  and 
afford  a  reasonable  return  to  the  investors. 

The  company's  officials  repeatedly 
have  complained  to  the  city  that  the 
operation  of  jitneys  has  reduced  the 
company's  revenue  between  $3,000  and 
$5,000  daily.  This  curtailment  of  in- 
come, in  addition  to  the  advanced  cost 
of  operation  and  maintenance,  it  had 
been  prophesied,  would  lead  to  a 
receivership. 

The  first  official  order  of  Frank  C. 
Niles,  temporary  receiver,  was  to  the 
effect  that  all  the  officers  and  employees 
of  the  company  were  appointed  as 
officers  and  employees  of  the  receiver. 
No  steps  will  be  taken  in  the  actual 
work  of  adjusting  the  company's  finan- 
cial difficulties  until  the  court  names  a 
permanent  receiver. 


New  Haven  Changes  Explained 

There  is  misunderstanding,  explains 
the  Boston  News  Bureau,  in  the  finan- 
cial district  relative  to  the  granting  of 
approval  in  the  United  States  District 
Court,  New  York,  for  a  merger  of  the 
Harlem  River  &  Portchester  Railroad 
and  the  Central  New  England  Railway 
with  the  New  York,  New  Haven  & 
Hartford  Railroad.  Press  accounts  as 
to  what  the  New  Haven  sought  have 
been  inaccurate  and  obscure.  The  News 
Bureau  says  that  the  New  Haven  actu- 
ally asked: 

1.  Permission  to  merge  the  Harlem 
River  &  Portchester. 

2.  Permission  to  merge  the  Central 
New   England. 

3.  Direction  to  trustees  of  the  Connec- 
ticut Company  stock  to  vote  for  a  mortgage 
to  secure  Consolidated  Railway  debentures 
amounting  to  $10,884,000. 

The  merger  of  the  two  roads  with  the 
New  Haven  is  both  a  logical  and  desirable 
development.  The  New  Haven  owns  all 
of  the  Harlem  River  &  Portchester  stock 
and  all  but  50  shares  of  the  capital  stock 
of   the   Central   New   England. 

These  roads  are  really  integral  parts  of 
the  New  Haven  system  and  a  merger  Is 
both  in  line  with  past  policy  of  the  New 
Haven  and  with  the  evident  intent  of  the 
transportation  act  which  permits  mergers 
where  desirable  in  the  public  Interest. 

The  only  obstacle  to  carrying  this  out, 
so  far  as  the  New  Haven  was  concerned, 
was  possibly  the  federal  decree  of  dissolu- 
tion for  the  New  Haven.  Accordingly,  the 
New  Haven  asked  the  court  to  modify  the 
decree  to  permit  the  merger.  As  the  de- 
partment of  justice  agreed  to  this  the  Dis- 
trict Court  signed  the  order. 

The  real  purpose  in  asking  the  Court  to 
require  the  Connecticut  Company  to  secure 
the  Consolidated  Railway  debentures  by  a 
mortgage  on  its  property  was  to  relieve  the 
New  Haven,  if  it  should  ever  mortgage  Its 
own  property,  of  the  necessity  of  securing 
these  debentures  by  such  mortgage. 

The  Consolidated  Railway,  which  for- 
merly owned,  controlled  or  leased  a  large 
number  of  electric  railways  and  public 
utilities  in  New  England,  was  merged  with 
the  New  Haven  In  1910.  The  400,000 
shares  of  stock  of  the  Connecticut  Com- 
pany, controlling  trolley  lines  in  Connecti- 
cut, are  owned  by  the  New  Haven  but  are 
in  the  hands  of  trustees  under  the  dissolu- 
tion decree. 

Judge  Mayer,  in  the  District  Court, 
declined  to  grant  the  New  Haven's 
request  with  reference  to  the  Con- 
necticut Company  until  the  electric 
railway  situation  in  Connecticut  has 
been  straightened  out  to  greater  extent. 
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City  Wants  Fund 

Asks  That  Dividend  Over  6  Per  Cent  Be 

Returned   by   Cleveland   Railway — 

Company  Going  Behind 

The  Mayor  of  Cleveland,  Ohio,  has 
ordered  Street  Railroad  Commissioner 
Fielder  Sanders  to  make  formal  de- 
mand on  the  Cleveland  Railway  for  the 
return  of  $72,000  paid  stockholders  on 
April  1  as  dividends  at  the  rate  of  7 
per  cent.  If  the  $72,000  is  paid  back 
it  will  keep  the  interest  fund,  the  fare 
barometer,  from  going  below  $300,000 
as  of  Aug.  31,  and  will  put  off  a  fare 
increase  until  the  interest  fund  goes 
below  that  figure  despite  the  addition 
of  the  $72,000. 

It  is  understood  the  company  takes 
the  position  that  the  $72,000  was  paid 
legally  because  petitions  for  the  refer- 
endum, which  defeated  the  dividend 
increase  from  6  to  7  per  cent,  had  been 
held  invalid  by  the  Common  Pleas 
Court  at  that  time.  It  was  on  addi- 
tional petitions  that  the  election  was 
brought  about  which  defeated  the  divi- 
dend increase  Aug.   10. 

A  report  made  by  city  accountants 
to  Commissioner  Sanders  showed  that 
in  June,  July  and  August  the  actual 
cost  of  operating  the  system  exceeded 
the  income  by  $415,087  under  the  pres- 
ent rate  of  5  cents. 

The  company  has  operated  under  a 
deficit  of  2  cents  a  car-mile  in  the  last 
six  months.  President  John  J.  Stanley 
advised  Council.  That  is  why  he  asked 
for  an  additional  allowance  of  4  cents 
a  car-mile  for  operation,  2  cents  to 
make  up  the  deficit  and  2  cents  to  break 
even  in  the  ensuing  six  months. 

Accountants  have  reported  to  Com- 
missioner Sanders  the  receipts,  costs 
and  deficits  in  the  three  months  after 
the  new  wage  increase  of  25  per  cent 
went  into  effect  May  1  as  follows: 

May— Receipts  $1,498,405.52;  cost  of 
service  $1,542,056.96;  deficit  $42,651.44. 

June — Receipts  $1,507,526.76,  cost  of 
service  $1,731,869.10,  deficit  $224,342.34. 

July— Receipts  $1,531,008.56,  cost  of 
service  $1,679,101.84,  deficit  $148,093.28. 

This  is  a  partial  report.  As  soon  as 
the  report  is  complete.  Mayor  FitzGer- 
ald  will  call  a  meeting  of  the  street  rail- 
way committee  and  ask  as  to  the  city's 
course  on  the  allowance  demands. 


Association  of  Edison  Illuminating 
Companies  he  emphasized  the  fact  that 
the  public  utilities  need  fair  play  and  a 
square  deal.  After  discussing  the  va- 
rious methods  of  financing  that  are  open 
to  these  properties  and  the  necessity  for 
regulation  sufficiently  elastic  to  permit 
changes  in  rates  to  meet  varying  costs 
of  operation,  he  said  in  part: 

We  may  Just  as  well  face  frankly  the 
fact  that  the  day  of  possible  large  specula- 
tive profit  in  public  utility  securities  is 
passed. 

With  the  regulation  that  exists  and  the 
incontrovertible    fact    that    these    industries 


New  York  Gross  Increases 

Deductions,  However,  Overbalance  Gross 

Income — Net  Corporate  Income 

Shows  a  Deficit 

The  October- December,  1919,  quar- 
terly report  of  the  revenues  and  ex- 
penses of  the  surface  and  rapid  transit 
electric  railways  operating  in  New 
York  City  has  recently  been  issued  by 
the  Public  Service  Commission  for  the 
First  District. 

The  summary  shows  that  passenger 


EARNINGS  OF  NEW  YORK  CITY  COMPANIES 

Quarter  October — ^December  1919  1 91 8 

I'assenger  revenue $30,320,201  $24,496,272 

Otiier  transportation  revenue 195,436  1 77,757 

Total  revenue  from  transportation $30,5 1 5,637  $24,674,029 

Other  railway  operating  revenue 2,222,644  1,431,577 

Total  railway  operating  revenue $32,738,281  $26, 105,606 

Operating  expenses: 

Maintenance  expended. $6,101,896  $5,137,886 

Depreciation  reserve 562,993       Cr.         903,074 

Operation  o f  poWer  plant 4,462,132  3,729,806 

Operation  of  cars |  1,242,763  8,566,902 

Injuries  and  damages 888,866  1,253,400 

Traffic  and  general  expenses.  .                     1.186,483  886,593 

Total  operating  expenses $24,445,132  $18,671,513 

Net  operating  income $8,293,149  $7,434,093 

Street  railway  taxes 1,820,784  1,914,442 

Operating  income $6,472,365  $5,519,651 

.\on-operating  income $1,099,677  1,062,834 

Gross  income $7,572,042  $6,582,485 

Deductions  from  gross  income: 

Interest $5,552,298  $4,557,012 

Rents 3,769,038  3,956,348 

Miscellaneous 642.767  421,831 

Total  deductions  from  gross  income $9,964,103  $8,935,191 

Net  corporate  income •$2,392,06 1  *$2,352,704 

•  Deficit. 
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are  an  indispensable  and  permanent  part 
of  the  economic  structure  of  the  com- 
munities they  serve  they  are  becoming, 
and  I  think  will  become,  increasingly  of 
the   nature  of  quasi-municipal   securities. 

I  look  forward  to  the  day  when  the 
public  utility  practice  and  financing  will 
be  so  standardized  and  stabilized  that  the 
securities  of  these  companies,  at  first  in 
the  larger  communities  and  eventually 
everywhere,  will  command  a  market  closely 
approximating — both  as  to  level  and  real 
marketability — that  enjoyed  by  the  obliga- 
tions of  the  municipalities   themselves. 

I  think  that  eventually  some  combination 
of  the  indeterminate  permit  and  service-at- 
cost  franchise  will  be  universal.  I  perhaps 
should    mention,    however,    tnat    in    view    of 


revenue  has  increased  $5,823,929  or  23.8 
per  cent  over  the  1918  quarter.  Oper- 
ating expenses  increased  by  31  per  cent 
from  $18,671,000  in  1918  to  $24,445,000 
in  1919.  Total  deductions  from  the 
gross  income  of  the  various  companies 
increased  about  the  same  amount  as  the 
gross  income  itself. 

Net  Corporate  Income  Unchanged 

Net  corporate   income  was  approxi- 
mately the  same  as  the  corresponding 


TRAFFIC  AND  MISCELLANEOUS  STATISTICS  OF  NEW  YORK  CITY  CO.MPANIES 


Utility  Investments  Will  Be 
Stabilized 

Large  speculative  profits  in  public 
utility  securities  are  a  thing  of  the  past, 
according  to  H.  M.  Addinsell  of  Harris, 
Forbes  &  Company,  New  York,  N.  Y., 
investment  bankers,  who  is  a  member 
of  the  public  utility  committee  of  the 
Investment  Bankers'  Association.  It  is 
his  contention  that  securities  of  this 
character,  because  of  the  public  neces- 
sity which  the  industries  serve,  and  be- 
cause of  the  regulation  which  is  conse- 
quently put  upon  them,  will  eventually 
become  in  the  nature  of  quasi-municipal 
securities  enjoying  somewhat  the  same 
degree  of  stability  as  municipal  issues. 

In  an  address  at  New  London  on  Sept. 
15  before  the  annual  convention  of  the 
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Percentage 
Change 


Quarter  October — December  1 9 1 9 

Miles  of  track,  exclusive  of  storage  and  yard  tracks 1,789.62 

.\verage  daily  maximum  number  cars  operated  (Dec.) 8,069 

Passenger  car-nules  (active) - 85,454.47 1 

Car  seat  miles 4.267.022,623 

Total  revenue  car-miles 87,099,022 

Passenger  car-hours 7,253.771 

Ratio  C.  M.  to  C.  H.  (speed  m.p.h.) 1 1   76 

Revenue  passengers 603,472,394 

Revenue  transfer  passengers 12,587,642 

Total  revenue  passengers 

Free  transfer  passengers 

Total  passengers 

Operating  ratio 

Statistics  per  car-mile: 
Operating  revenue  (cents)  .  .  . 

Operating  expenses  (cents) 

Net  income  (cents) 

Number  of  passengers  (total) 

Car -miles  per  revenue  passengers 

•Deficit. 
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recent  experience,  to  be  satisfactory,  such 
franchises  should  contain  no  ma.ximum  rate 
and  should  provide  a  cushion  in  the  form 
of  a  reserve  fund  to  take  up  slack  pending 
the  readjustment  of  rates  and  thus  insure 
continuously  to  the  companies  the  fair  rate 
of  return  on  their  investment  that  is  con- 
templated by  such  a  franchise.  So  the 
broad  solution  lies  in  frankly  putting  the 
cards  on  the  table  and  letting  the  lient  ot 
publicity  shine  on  the  problems  and  pur- 
poses. 


quarter  a  year  previous,  the  increase  in 
deficit  being  only  $40,000.  This  made  a 
total  deficit  of  $2,392,061  for  1919.  The 
operating  ratio  increased  only  3.3  per 
cent,  although  approximately  90,000,000 
more  passengers  were  carried  than  in 
1918,  and  the  car-miles  increased  by 
4,000,000  or  4.7  per  cent. 
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Mr.  Allen  Has  Plan  to 
Rescue  Road 

C.  Loomis  Allen,  president  of  the 
Syracuse  &  Suburban  Traction  Com- 
pany, Syracuse,  N.  Y.,  has  sent  to  Ira 
L.  Terry,  chairman  of  the  committee 
appointed  by  the  Long  Island  Real 
Estate  Board,  a  sketch  of  his  proposal 
for  the  operation  of  the  New  York  & 
North  Shore  Traction  Company,  which 
has  recently  discontinued  service  on  its 
lines    between    Flushing    and    Roslyn. 

His  proposition  is  that  the  line  should 
be  purchased  outright,  that  the  power 
house  at  Douglaston,  which  has  long 
been  a  burden  to  the  company,  be  dis- 
posed of  and  that  power  be  purchased. 
He  further  believes  that  one-man  cars 
should  be  substituted  for  the  present 
equipment. 

Mr.  Allen  considers  that  about  $350,- 
000  would  be  sufficient  to  purchase  the 
road  and  meet  all  these  needs.  He 
bases  his  belief  that  the  road  could 
be  put  on  a  sound  operating  basis  on 
the  decision  of  the  Court  of  Appeals 
that  the  Public  Service  Commission  had 
a  right  to  grant  an  increase  in  fare 
to  the  line  if  the  franchise  had  been 
granted  since  the  passing  of  the  law 
creating  the  commission. 

In  the  matter  of  fares  Mr.  Allen  has 
indicated  further  that  Long  Island  resi- 
dents are  willing  to  pay  an  increased 
fare  if  the  operation  of  the  cars  is  as- 
sured them.  The  Real  Estate  Board 
will  consider  the  proposition  of  Mr. 
Allen  and  if  thought  practicable  a  stock 
corporation  will  be  formed. 


Financial 
News  Notes 


May  Issne  Common  Stock. — The  Pub- 
lic Service  Commission  for  the  Second 
District  on  Aug.  27  authorized  the  In- 
ternational Railway,  Buffalo,  N.  Y.,  to 
issue  $792,500  in  common  stock.  Pro- 
ceeds to  be  realized  from  the  stock  are 
to  be  used  to  pay  for  additions  and 
betterments  to  the  railway. 

Deferred  Dividends  Paid. — A  dividend 
of  2  J  per  cent  was  paid  on  Aug.  20  on 
the  preferred  stock  of  the  Washington 
Railway  &  Electric  Company,  Washing- 
ton, D.  C.  This  represented  the  quar- 
terly disbursements  of  IJ  per  cent 
which  were  due  on  March  1  and  on 
June  1  and  on  which  no  action  was 
taken  because  of  the  poor  financial  con- 
dition of  the  company.  No  action  has 
been  taken  on  the  quarterly  dividend 
that  fell  due  on  Sept.  1. 

Interest     Payment     Postponed. — The 

directors  of  the  Hudson  &  Manhattan 
Railroad,  New  York,  N.  Y.,  at  their 
August  meeting  decided  that  income 
from  operation  has  been  insufficient  to 
permit  the  resumption  of  interest  pay- 
ment on  the  5  per  cent  income  bonds 


on  Oct.  1.  It  was  explained  that  this 
was  but  a  formal  action,  as  there  has 
been  no  intention  of  resuming  payments 
at  this  time. 

Municipal    Line   Going    Behind. — The 

report  of  operation  of  the  Tacoma 
(Wash.)  Municipal  Railway  for  the 
month  of  July  shows  a  loss  of  $5,010. 
Operating  revenues  amounted  to  $11,- 
879,  with  operating  expenses  of  $13,916. 
Interest  on  the  investment  and  other 
charges  against  the  line  ran  the  deficit 
to  more  than  $5,000.  Commissioner 
Harrison  hopes  to  reduce  operating  ex- 
penses by  the  use  of  one-man  cars, 
which  are  under  construction  at  the 
present  time. 

Corporate  Changes  Planned. — A  com- 
pany bearing  the  name  of  United  Light 
&  Railways  Company  was  incorporated 
under  the  laws  of  Delaware  on  Sept. 
8  with  a  total  authorized  capital  of 
$50,000,000.  This  action,  it  is  under- 
stood, is  in  line  with  a  plan  to  be  pre- 
sented to  the  directors  of  the  existing 
United  Light  &  Railways  Company, 
Grand  Rapids,  Mich.,  shortly,  a  scheme 
for  changes  in  the  corporate  organiza- 
tion and  in  the  capitalization. 

Interest    Payments    Put   Over. — The 

trustees  of  the  Eastern  Massachusetts 
Street  Railway,  Boston,  Mass.,  state 
that  coupon  interest  due  on  Sept. 
15,  1920,  on  $972,000  of  Series  C 
bonds,  amounting  to  $29,160  and  cou- 
pon interest  due  on  Oct.  1,  1920,  on 
Scries  D  bonds,  amounting  to  $24,180 
will  not  be  paid  at  maturity.  The 
public  trustees  have  been  obliged  to  ex- 
tend this  interest  under  moratorium 
privilege  of  the  mortgage  indenture, 
because  the  company  has  no  available 
income  for  its  payment. 

Will  Abandon  Penn  Line. — By  author- 
ity of  the  State  Public  Service  Com- 
mission, the  Waverly,  Sayre  &  Athens 
Traction  Company,  Waverly,  N.  Y.,  will 
abandon  a  portion  of  its  line  in  Penn- 
sylvania. The  parts  of  the  line  to  be 
given  up  are  those  found  by  the  com- 
mission to  be  unremunerative  and  such 
a  burden  that  to  require  continued  op- 
eration under  the  circumstances  would 
be  unreasonable.  They  comprise  2,000 
ft.  at  the  extreme  southern  end  of  the 
line  at  Athens,  and  the  South  Waverly 
branch. 

■  Bluefield  Traction  Deal  Completed. — 
President  Hardy  and  General  Manager 
Evans  of  the  Princeton  Power  Company 
have  reported  to  the  board  of  directors 
of  the  Bluefield  Chamber  of  Commerce 
that  at  a  meeting  of  the  stockholders 
of  the  Princeton  Power  Company  held 
recently  plans  for  taking  over  and  oper- 
ating the  railway  system  of  the  Ap- 
palachian Power  Company,  in  Bluefield 
and  Graham,  W.  Va.,  had  been  ap- 
proved, and  that  within  sixty  to  ninety 
days  the  line  would  be  under  the  new 
management.  Relative  to  the  sugges- 
tion of  changing  the  name  of  the 
Princeton  Power  Company  in  order  that 
Bluefield  would  appear  in  the  official 
title  it  was  decided  to  appoint  a  com- 
mittee from  the  Bluefield  chamber  to 
confer  with  a  similar  committee  from 


the  Princeton  Chamber  of  Commerce. 
The  name  Bluefield-Princeton  Traction 
Company  is  one  to  be  considered. 

Consolidation  Talk  Again. — The  city 
lines  of  the  Spokane  &  Eastern  Rail- 
way &  Power  Company,  Spokane,  Wash., 
carried  765,181  passengers  during  the 
month  of  July,  from  whom  it  collected 
$40,026  in  6-cent  fares.  The  cars  were 
operated  168,685  car-miles  at  a  cost 
including  depreciation  of  $45,620.  Plans 
for  the  consolidation  of  this  property 
with  that  of  the  Washington  Water 
Power  Company,  are  again  being  dis- 
cussed and  have  reached  the  same  stage 
as  when  the  matter  was  in  the  air  several 
years  ago,  namely,  a  committee  of  en- 
gineers and  accountants  has  practically 
completed  the  assembling  of  data  which 
will  show  the  gain  to  be  made  by  the 
elimination  of  competing  lines  and  the 
building  of  physical  connections.  Jacob 
Taylor,  Chicago,  president  of  the  Spo- 
kane &  Eastern  Railway  &  Power  Com- 
pany, is  expected  in  Spokane  soon,  at 
which  time  the  consolidation  plans  are 
to  be  taken  up  again. 

Abandoned  Road  Reported  Sold. — The 
recently  incorporated  North  Carolina 
Lines,  Inc.,  Charlotte,  N.  C,  is  reported 
to  have  purchased  the  franchise  rights 
of  the  Charlotte  Rapid  Transit  Com- 
pany. The  latter  road  went  into  the 
hands  of  a  receiver  in  1918  and  its  ef- 
fects were  sold  early  in  the  present 
year  at  auction.  The  property  consists 
of  2  miles  of  track  and  overhead  work 
with  some  additional  poles,  ballast  ma- 
terial and  other  supplies.  Service  was 
discontinued  on  May  19,  1918.  Refer- 
ence to  the  affairs  of  the  company  was 
made  in  the  Electric  Railway  Jour- 
nal for  March  27,  1920,  page  669.  The 
North  Carolina  Lines,  Inc.,  contem- 
plates constructing  an  electric  railway 
from  Charlotte  to  Winston  -  Salem. 
Among  the  incorporators  are  Harry  F. 
Hahn,  Winston-Salem,  and  John  McGib- 
bons,  vice-president  of  the  U.  S.  Fidelity 
&  Guaranty  Company,  Baltimore. 

Viaduct    Payments   Not  Made. — The 

Hecker  Construction  Company,  building 
the  Twenty-third  Street  viaduct,  has 
complained  to  Mayor  Cowgill  that  the 
Kansas  City  (Mo.)  Railway  is  in  ar- 
rears in  the  payment  of  its  proportion 
toward  the  construction  of  the  viaduct, 
estimated  to  cost  $750,000.  The  com- 
pany's proportion,  including  engineer- 
ing and  inspection  fees,  amounts  to 
$267,000,  and  all  it  has  paid  of  this 
amount  is  $25,000  in  cash  and  $30,000  in 
materials.  Philip  J.  Kealy,  president  of 
the  railway,  said  he  thought  if  the  city 
advanced  the  $85,000  the  company  could 
pay  it  back  shortly  from  revenues  an- 
ticipated as  a  result  of  negotiations 
pending  for  the  sale  of  carhouses  at  St. 
John  and  Denver  Avenues  and  Mont- 
gall  and  Nicholson  Avenues  respec- 
tively and  the  sale  of  the  present  build- 
ings used  for  general  headquarters  at 
Fifteenth  and  Grand,  and  the  sale  of 
power  houses,  substations  and  trans- 
mitting lines  to  the  Kansas  City  Power 
&  Light  Company.  The  receipts  from 
the  sales  to  the  light  company  were 
estimated  at  $6,500,000. 
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Traffic  and  Transportation 


Would  End  All  Transfers 

President    Mitten    Proposes    New    Plan 

to  Meet  P.  R.  T.  Needs— Would 

Yield  $350,000  Monthly 

Abolition  of  all  transfers  of  whatever 
nature  is  now  proposed  by  Thomas  E. 
Mitten,  president  of  the  Philadelphia 
(Pa.)  Rapid  Transit  Company,  as  a 
temporary  solution  of  the  system's 
financial  problems.  Under  the  new  plan 
as  outlined  by  Mr.  Mitten  on  Sept.  14 
in  a  letter  to  the  Philadelphia  City 
Council  the  basic  5-cent  fare  would  be 
retained. 

Franchise  Draft  Presented 
The  issuance  of  the  3-cent  "ex- 
change tickets,"  as  well  as  free  trans- 
fers, would  be  discontinued.  Mr.  Mit- 
ten estimates  that  the  company's  rev- 
enue would  thus  be  increased  to  a  suf- 
ficient extent  to  enable  it  to  pay  the 
carmen  the  wage  increase  due  them. 

With  his  letter  to  Council,  Mr.  Mit- 
ten submitted  a  draft  of  a  proposed 
ordinance  granting  to  the  P.  R.  T.  per- 
mission to  apply  to  the  State  Public 
Service  Commission  for  approval  of  the 
new  fare  system.  The  proposed  tariff 
change  would  be  temporary  in  char- 
acter and  would  remain  in  force  until 
the  commission,  on  the  basis  of  the  val- 
uation of  the  company's  properties  now 
under  way,  had  been  able  to  fix  a  per- 
manent rate. 

Mr.  Mitten  pointed  out  that  the  com- 
pany's need  of  immediate  financial  re- 
lief resulted  from  the  failure  of  the 
Union  Traction  Company,  chief  under- 
lying company  of  the  P.  R.  T.  system, 
to  sanction  an  issue  of  $6,000,000  in 
equipment  trust  certificates.  Under  a 
continuance  of  existing  conditions  at 
the  end  of  the  current  year,  Dec.  31,  the 
company  will  be  short  approximately 
$2,000,000  and  at  the  rate  of  about 
$4,500,000  for  the  next  twelve  months. 
Of  the  P.  R.  T.'s  present  condition,  Mr. 
Mitten  said: 

Increased  revenue  is  immediately  neces- 
sary not  only  to  meet  the  already  overdue 
wages  of  the  men  and  other  increased  costs 
of  operation  but  also  to  place  the  company 
in  a  position  properly  to  handle  the  rush- 
hour  traffic  of  the  coming  winter  and  later 
to   operate    city-built   lines. 

Mr.  Mitten's  Letter 
The   discontinuance    of   all    transfers 

is  expected  to  yield  increased  revenues 

of  $350,000  monthly. 

Mr.  Mitten's  letter  follows  in  part: 

p.  R,  T.  has  for  ten  years  past  increased 
in  prosperity  under  present  direction.  Un- 
til overcome  by  war-time  costs  P.  R.  T.  has 
consistently  increased  its  earning  capacity ; 
nevertheless,  in  its  endeavor  to  improve 
service,  has  confined  its  dividend  payments 
to  but  5  per  cent  per  annum,  and  has  put 
back  into  the  property  by  way  of  improve- 
ments over  $4,000,000  of  its  net  earnings 
which  might  otherwise  have  been  used  to 
make  payment  on  account  of  the  deferred 
dividends  due  to  P.  R.  T.  stockholders  at 
the  rate  of  6  per  cent  per  annum  under 
the   terms    of   the    1907    agreement    •    •    • 

The  company,  after  careful  consideration, 


is  of  the  opinion  that  the  simplest  and  most 
effective  method  of  now  securing  the  re- 
quired increase  will  be  to  abolisli  all  trans- 
fer and  exeliange  tickets  and  make  a 
straight  charge  of  5  cents  for  each  ride. 
By  this  means  it  is  estimated  the  com- 
pany's revenue  will  be  increased  by  about 
l.'iSli.ono  per  month,  an  amount  imperatively 
needed  for  tlie  continued  operation  of  the 
company.    •    •    • 

Seven  hundred  and  sixty  million  passen- 
gers or  76  per  cent  of  all  present  passen- 
gers, will,  it  is  estimated,  be  carried,  without 
change  of  cars,  for  a  5-cent  fare.  These 
5-cent  passengers  will  not,  therefore,  be 
disturlied  so  as  to  lessen  the  number  of 
short  riders,  in  the  encouragement  and 
accommodation  of  which  so  much  work  on 
the  part  of  both  management  and  men  has 
l)een  expended. 

It  is  estimated  that  of  the  present 
230.000.000  free  transfer  and  3-cent  ex- 
change passengers  per  annum  100,000,000 
will  no  longer  make  use  of  this  privilege 
for  very  short  distances.  They  do  so  now 
simply  because  it  can  be  done  for  little 
or  no  cost.  If  this  estimate  be  correct  there 
will  thus  be  provided  an  added  available 
car  capacity  equal  to  100.000,000  passen- 
gers per  annum  for  those  passengers  whose 
ride  is  of  sufficient  importance  to  justify 
the  paj-ment  of  a   5-cent  fare. 


Right-Hand  Running  Planned 

A  change  in  street  traffic  to  operate 
in  accordance  with  the  right-hand  rule 
in  conformity  with  the  rest  of  the  con- 
tinent is  about  to  take  place  in  the 
Province  of  British  Columbia.  Traffic 
in  that  province  has  always  conformed 
to  the  English  or  left-hand  rule.  This 
is  believed  to  have  increased  accidents 
and  decreased  automobile  traffic  from 
outside  the  province.  There  are  no 
large  cities  in  the  province  except  Van- 
couver and  Victoria.  These  and  the 
neighboring  communities  of  New  West- 
minster and  North  Vancouver  are  the 
only  ones  with  electric  railway  systems, 
except  that  in  Nelson  there  is  a  small 
road  which  operates  two  cars. 

The  railways  and  other  electrical 
utilities  in  Vancouver,  Victoria,  New 
Westminster  and  North  Vancouver  are 
operated  by  the  British  Columbia  Elec- 
tric Railway.  The  work  of  making  this 
change  will,  therefore,  be  entirely  a 
matter  of  the  cost  of  changing  the  elec- 
tric railway  systems.  The  province  has 
been  divided  into  two  parts  separated 
by  a  range  of  mountains  over  which 
there  is  no  road  communication.  The 
right-hand  rule  went  into  effect  on  July 
15  in  the  interior  of  the  province.  It 
will  not  go  into  effect  in  that  part  oc- 
cupied by  the  cities  named  until  a  date 
yet  to  be  decided.  This  will  depend 
upon  the  time  required  for  changing 
the  special  work  and  switches  and  re- 
arranging the  car  platforms. 

Estimates  of  the  cost  of  the  change 
to  the  railway  range  from  $1,000,000 
to  $1,500,000.  The  allocation  of  this 
cost  has  not  been  decided,  but  the 
British  Columbia  Electric  Railway  con- 
tends that  the  provincial  government 
should  assume  part  of  the  cost  inas- 
much as  the  railway  built  its  system  in 
conformity  to  the  road  regulations 
which  are  now  being  changed  at  the 
request  of  the  people. 


Norfolk  Report  and  Valuation 
Completed 

A.  Merritt  Taylor  and  his  associate, 
Charles  B.  Cooke,  Jr.,  have  completed 
their  report  on  the  Norfolk  street  rail- 
way problem.  Mr.  Taylor  has  filed  the 
report  together  with  his  recommenda- 
tions, with  the  Norfolk  Public  Utilities 
Commission.  This  report  was  made  at 
the  instance  of  the  city.  Its  purpose 
is  to  develop  and  define  the  respective 
rights  and  obligations  of  the  city  and 
of  the  Virginia  Railway  &  Power  Com- 
pany. It  includes  a  valuation  of  the 
company's  property,  a  complete  plan 
for  the  rehabilitation  and  extension  of 
the  company's  property,  definite  rec- 
ommendations with  respect  to  rates  of 
fare,  and  a  complete  outline  of  a  rec- 
ommended franchise  which  is  designed 
to  protect  and  advance  the  interests 
of  the  city  and  of  the  company  and 
protect  the  capital  invested  in  the  pub- 
lic service. 

It  is  understood  that  the  report  con- 
stitutes a  very  thorough  treatise  on 
all  problems  entering  into  valuation, 
rate  making  and  franchise  writing.  It 
also  discusses  the  jitney  problem. 

Because  of  Mr.  Taylor's  broad  expe- 
rience as  a  builder  and  operator  of  elec- 
tric railway  properties,  as  director  of 
the  Department  of  City  Transit  in 
Philadelphia,  and  as  director  of  the 
Department  of  Housing  &  Transporta- 
tion of  the  Emergency  Fleet  Corpora- 
tion, where  he  had  the  responsibility  of 
transportation  to  180  shipyards,  this  re- 
port will  be  awaited  with  great  interest 
by  the  electric  railway  industry.  It 
will  be  published,  it  is  understood, 
within  a  few  days. 


Echoes  of  the  Denver  Strike 

A  mass  meeting  was  held  in  the 
Municipal  Auditorium  at  Denver,  Col., 
on  Sept.  13  to  argue  the  strike.  It  was 
really  an  indignation  meeting  of  union 
labor.  G.  Y.  Harry,  federal  mediator 
and  member  of  the  National  Labor 
Board,  supposed  to  be  a  non-partisan, 
showed  in  his  talk  that  he  was  a  labor 
man  and  pointed  with  pride  to  the  fact 
that  the  head  of  the  department  he  rfep- 
resented  was  a  union  man  and  that  he 
(Harry)  advocated  the  closed  shop. 

The  strikers  apparently  have  some 
big  point  in  view  to  accomplish  their 
work.  This  seems  to  be  in  the  form  of 
initiated  petitions  being  circulated  on 
Sept.  16,  calling  for  a  special  election 
for  municipal  ownership  of  the  Denver 
Tramway.  One  of  the  sponsors  of  the 
petition  is  Henry  Silberg,  executive  of 
Tramway  Local  746,  who  is  now  in  jail. 

William  Thornton,  vice-president  of 
the  Colorado  State  Federation  of  Labor; 
William  J.  O'Brien,  former  president  of 
the  Tramway  Employees'  Union,  and 
Charles  Ahlstroni,  president  of  the  Den- 
ver Trades  and  Labor  Assembly,  have 
been  indicted  by  the  Grand  Jury  for  in- 
citing to  riot.  F.  W.  Jefferay,  local 
clothing  merchant  and  persistent  villi- 
fier  of  General  Manager  Hild  of  the 
tramway,  for  four  years,  has  also  been 
indicted  for  inciting  and  participating 
in  riots. 
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Bay  State  Fares  Up 

Company     Advances     Rates     to     Meet 

Sl,400.000  Additional  Wage  Payment 

— May  Shut  Down  Lines 

To  secure  sufficient  revenue  for  the 
payment  of  increased  wages  to  its 
employees,  the  Eastern  Massachusetts 
Street  Railway,  Boston,  planned  to  place 
a  revised  schedule  of  rates  in  effect  on 
Sept.  15.  At  the  same  time  the  rail- 
way management  announced  that  higher 
fares  alone  would  prove  inadequate, 
and  that  the  only  hope  of  continued 
operation  lay  in  the  practice  of  the 
strictest  economy.  It  also  notified  its 
employees  that  it  would  begin  at  onc^ 
a  policy  of  laying  oif  all  men  who  could 
be  spared. 

Wage  Increase  Brings  Crisis 

The  immediate  cause  of  these  meas- 
ures was  the  award  to  the  carmen  of 
$1,400,000  in  increased  pay,  discussed 
at  length  on  page  562  of  this  issue. 
Even  before  the  granting  of  the  higher 
pay  the  railway  was  losing  money  on 
all  but  one  of  its  divisions.  The  com- 
pany operates  over  750  miles  of  street 
railway  lines  running  from  the  New 
Hampshire  line  on  the  north  to  Boston. 
On  the  south  its  lines  extend  from 
Quincy  to  the  Rhode  Island  boundary. 
The  principal  cities  affected  are 
Lowell,  Lawrence,  Haverhill,  Salem, 
Lynn,  Peabody,  Chelsea,  Revere,  Wo- 
burn,  Melrose  and  Maiden  on  the  north 
of  Boston  and  Brockton  and  Taunton 
on  the  south. 

Under  the  new  fare  system  free 
transfers  are  discontinued.  The  sixteen- 
ride  ticket,  selling  for  $1,  is  withdrawn, 
a  fourteen-ride  ticket  selling  at  the 
same  price  taking  its  place.  This  ticket 
is  good  only  for  rides  in  more  than  one 
zone  and  in  all  cities  and  tovims  except 
Lynn,  which  is  given  a  fifteen-ride 
ticket  for  $1.  Fares  between  Boston 
and  Revere  and  between  Lynn  and  Pea- 
body  are  raised  from  10  cents  to  15 
cents,  while  the  fare  between  Boston 
and  Lynn  is  advanced  from  25  to  30 
cents.  The  ten-ride  ticket  between 
Lynn  and  Boston  is  replaced  by  an 
eight-ride  ticket  selling  at  $1.50,  the 
price  remaining  unchanged.  Zones  are 
also  shortened  in  a  number  of  cases. 

No  Rise  in  Fall  River 

Fall  River  will  be  the  only  city 
served  by  the  company  which  will  not 
be  affected  in  any  way  by  the  new 
schedule.  Fares  there  will  stay  at  the 
old  figure  because  the  district  is  earn- 
ing its  cost  of  service  according  to  the 
public  control  act  under  which  the  road 
is  operated.  Each  month  has  shown 
receipts  enough  to  cover  all  expenses 
and  leave  a  surplus.  Homer  Loring, 
chairman  of  the  trustees,  said  yester- 
day that  he  attributed  the  success  of 
the  road  in  that  district  to  public  co- 
operation and  particularly  to  the  work 
of  the  home  rule  committee,  headed  by 
James  Tansy,  president  of  the  Fall 
River  Textile  Council. 

With  regard  to  the  possibility  that 
the   railway   might   be  forced   to   dis- 


continue a  number  of  its  lines  if  the 
revenue  were  not  increased,  an  official 
of  the  company  said: 

F'ollowing  every  increase  in  fares  traffic 
lias  fallen  off.  We  do  not  anticipate  any 
falling  off  now,  but  if  the  lines  are  found 
not  to  be  supporting-,  it  is  probable  that 
they  will  have  to  be  lopped  off  and  service 
discontinued. 

The  railway  management  on  Sept.  13 
summoned  the  joint  conference  board, 
representing  the  carmen,  and  announced 
that  it  would  begin  at  once  a  policy  of 
rigid  economy  embracing  a  more  ex- 
tended use  of  one-man  cars  and  the 
laying  off  of  many  employees.  The 
company's  labor's  committee  reported 
that  the  joint  board  promised  co-opera- 
tion of  tlie  workers  in  cutting  expenses 
and  realized  they  would  have  to  expect 
a  weeding  out  of  employees  who  could 
be  dispensed  with,  if  the  rest  of  the 
men  were  to  hold  their  jobs  at  increased 
p?.y.  It  was  Manager  Fritch  who 
announced  that  the  curtailing  of  the 
working  force  would  be  so  regulated 
that  it  would  not  in  any  way  cripple 
the  service. 


Louisville  Fares  Await  Election 

There  have  been  no  developments  of 
real  interest  lately  in  the  fight  of  the 
Louisville  (Ky.)  Railway  for  higher 
fares.  The  "service-at-cost"  plan  of 
the  Round  Table  Club  apparently 
didn't  get  anywhere.  The  ordinance 
of  the  railway  before  the  City  Council 
was  withdrawn.  The  various  civic 
clubs,  especially  the  smaller  suburban 
ones,  are  voting  pretty  freely  against 
any  increases.  "The  Board  of  Trade 
has  again  taken  up  a  discussion  of  the 
matter. 

Politics  and  the  fall  election  have 
some  considerable  bearing  on  the  mat- 
ter. A  member  of  the  City  Council, 
in  discussing  the  increase  on  Sept.  10 
with  the  representative  of  the  Electric 
Railway  Journal  at  Louisville,  said : 

The  company  must  have  an  increase. 
I'm  for  it,  and  a  lot  of  the  other  members 
are.  However,  there  will  be  no  service-at- 
cost  plan.  If  there  is  any  advance  in  fares 
it  will  be  a  flat  increase,  probably  for  one 
or  two  years,  or  under  an  agreement  that 
the  Council  may  renew  the  option  at  the 
end  of  one  or  two  years.  However,  there 
isn't  going  to  be  anything  done  in  the 
matter  until  after  election.  Everyone  is 
siiarring  for  time  in  the  Interval. 

The  njan  who  made  this  statement 
is  one  of  the  best  posted  and  shrewdest 
men  in  the  Council,  The  slow  progress 
that  is  being  made  bears  out  this  state- 
ment. 


Six-Cent  Fare  Stands 

The  State  Board  of  Public  Utilities 
Commissioners  has  issued  an  order 
authorizing  the  Hudson  &  Manhattan 
Railroad,  N.  Y.,  to  continue  to  collect 
a  6-cent  fare  between  points  in  Hudson 
County,  New  Jersey.  The  company  is 
required  to  refund  1  cent  upon  arrival 
at  the  point  of  destination,  and  to  ex- 
tend the  time  for  redemption  of  excess 
fare  tickets  from  ten  minutes  to  one- 
half  hour.  The  company  was  recently 
authorized  by  the  Interstate  Commerce 
Commission  to  raise  its  fare  between 
New  Jersey  and  downtown  New  York 
to  6  cents. 


Bus  Compromise  Likely 

Seattle  May  Allow  Jitneys  to  Operate 

on  Some  Routes — Drivers  Offer  to 

Pay  City 

An  ordinance  recently  drafted  by 
Corporation  Counsel  Walter  F,  Meier 
of  Seattle,  Wash,,  and  transmitted  to 
the  City  Council,  provides  new  jitney 
regulations  that  would  mean  a  compro- 
mise between  the  present  jitney  ordi- 
nance and  complete  ban  of  buses  from 
the  city  streets.  The  bill  provides  for 
the  creation  of  an  area  in  the  business 
district,  in  which  section  no  jitneys 
would  be  permitted  to  operate. 

Restrictions   SuGGESTBai 

To  operate  in  districts  outside  the 
area,  jitney  drivers  would  be  compelled 
to  file  applications  for  permits  with 
the  city  comptroller,  specifying  the 
routes,  terminals,  schedules  and  rates 
of  fare  desired,  and  such  permits  would 
then  be  automatically  granted  by  the 
comptroller  without  reference  to  the 
Council.  The  proposed  bill,  if  adopted 
by  the  Council,  would  have  to  be  sub- 
mitted to  the  voters  at  the  municipal 
election  next  March,  as  an  alternative 
measure  to  the  jitney  initiative  meas- 
ure, which  would  permit  jitneys  to  op- 
erate without  city  restrictions  in  any 
part  of  the  city. 

It  also  offers  an  alternative  to  the 
proposed  ordinance  which  is  to  be  con- 
sidered soon  by  the  utilities  committee 
of  the  Council.  This  would  entirely 
ban  jitneys  from  operating  within 
the  corporate  limits  of  the  city.  The 
new  bill  does  not  stipulate  any 
rate  of  fare  to  be  charged  for  jitney 
transportation,  as  is  provided  in  the 
present  regulations,  since  the  city  was 
enjoined  from  enforcing  that  part  of 
the  present  ordinance  by  a  decision 
rendered  in  the  Federal  Court.  The 
bill  provides,  however,  that  persons 
operating  jitneys  must  first  obtain  a 
permit  from  the  city  comptroller,  and 
such  permit  must  be  posted  on  the  front 
side  of  the  machine's  windshield.  It 
would  then  be  unlawful  for  any  jitney 
driver  to  charge  a  fare  other  than 
that  specified  by  the  permit,  or  to  op- 
erate over  any  routes  other  than  that 
specified.  It  also  provides  that  all 
buses  will  be  subject  to  inspection  by 
the  Department  of  Public  Utilities. 

Case  Before  Court 

The  State  Supreme  Court  has  taken 
under  advisement  the  case  of  the 
Seattle  jitney  interests'  suit  to  pre- 
vent the  King  County  Superior  Court 
from  vacating  the  temporary  injunc- 
tion under  which  jitneys  are  now  oper- 
ating in  Seattle.  Decision  in  the  mat- 
ter was  deferred  after  hearing  the  argu- 
ments of  Assistant  Corporation  Coun- 
sel George  A.  Meagher,  representing 
the  city,  and  W.  R.  Crawford,  repre- 
senting the  jitney  interests. 

The  attorney  for  the  jitney  drivers 
has  made  a  tentative  offer  to  the  city 
utilities  committee  to  pay  i  cent  to  the 
city  for  every  passenger  carried  into  or 
out  of  the  business  district  by  the 
jitney  buses. 


572 


Electric    Kailway    Journal 


Vol.  56,  No.  12 


Winnipeg  Fares  Up 

Granting    of    Seven-Cent    Rate    by    the 

Manitoba  Commission  Rounds  Out 

Rehabilitation  Program 

Seven  cents  became  the  cash  fare  on 
the  city  lines  of  the  Winnipeg  (Man.) 
Electric  Railway  on  Sept.  1.  Four 
adults'  tickets  and  seven  children's 
tickets  are  sold  for  25  cents.  The  sale 
of  workmen's  tickets  at  reduced  rates 
has  been  discontinued.  Fares  on  the 
company's  suburban  lines  are  raised  ap- 
proximately 25  per  cent.  The  fare  on 
the  Winnipeg  local  lines  was  formerly 
6  cents. 

These  increases  were  authorized  by 
the  Manitoba  Public  Utilities  Commis- 
sion in  a  judgment  handed  down  on 
Aug.  23.  During  the  past  two  years 
the  commission  has  conducted  an  elabo- 
rate and  thorough  appraisal  of  the  com- 
pany's property,  which  it  has  valued 
at  $24,369,431.  The  commission  fixed 
8  per  cent  as  constituting  a  fair  return 
on  the  investment.  The  commission 
further  points  out  that  the  new  fares 
will  provide  surplus  funds  for  con- 
tingencies. 

Many  Obstacles  Overcome 

This  decision  of  the  commission 
marks  the  successful  close  of  a  vigorous 
and  consistent  effort  to  put  the  Winni- 
peg Electric  Railway  on  its  feet,  lasting 
since  October,  1917,  when  A.  W.  Mc- 
Limont  took  charge  of  the  property  as 
vice-president  and  general  manager.  At 
that  time  jitneys  were  on  the  street, 
making  inroads  into  the  company's 
revenues  to  the  extent  of  $1,000,000  a 
year.  Traction  fares  were  the  same 
as  those  set  in  the  original  franchise, 
averaging  3.85  cents  for  each  revenue 
passenger.  Public  opinion  toward  the 
company  was  not  of  the  friendliest, 
while  labor  troubles  were  a  continuous 
menace. 

In  the  winter  of  1917  Mr.  McLimont 
conducted  a  campaign  against  the  jit- 
neys which  resulted  in  their  complete 
elimination  from  the  streets  in  April  of 
the  following  year.  Incidentally  he  ac- 
complished reforms  in  the  matter  of 
service,  such  as  the  inauguration  of  the 
skip-stop  system,  re-routing  and  other 
improvements  which  resulted  in  the 
revenue  per  car  mile  being  increased 
very  appreciably. 

Commission  Grants  Relief 

Four  months  after  the  elimination  of 
the  jitneys  the  company  petitioned  for 
increased  fares.  An  interim  increase 
was  granted.  The  commission  decided 
to  make  an  appraisal  of  the  company's 
property  in  order  to  fix  a  fare  "which 
will  produce  revenue  sufficient  to  cover 
operating  costs  and  insure  a  fair  re- 
turn being  paid  those  whose  money  is 
in  the  property."  Twelve  months  later, 
in  October,  1919,  while  the  appraisal 
was  still  being  made,  the  company  was 
granted  a  further  increase  to  6  cents 
cash  fares,  with  reduced  rate  tickets. 
Now  comes  the  7-cent  fare  with  the 
elimination  of  all  but  two  classes  of 
tickets  and  the  assurance  from  the  com- 
mission that  these  fares  will  be  suffi- 


cient to  permit  adequate  service  being 
given,  to  keep  the  road  in  first  class 
condition  and  to  provide  a  return  of  8 
per  cent. 

Starting  in  the  spring  of  1918  the 
company  embarked  on  a  program  to  re- 
habilitate the  rolling  stock.  The  cars 
have  been  equipped  with  new  motors, 
front  and  rear  exits,  and  other  improve- 
ments which  make  for  more  economical 
operation.  Forty  new  cars  have  been 
purchased,  thirty  of  which  are  now  in 
operation.  A  sum  of  approximately 
$1,000,000  has  been  applied  during  the 
past  three  years  to  this  rehabilitation 
program. 


Will  Bar  New  Haven  Buses 

An  ordinance  has  been  passed  by  the 
Board  of  Aldermen  of  New  Haven, 
Conn.,  ruling  motor  buses  off  a  number 
of  streets  in  that  city  served  by  the 
Connecticut  Company.  The  measure  is 
similar  to  the  one  adopted  recently  by 
the  city  authorities  of  Bridgeport,  and 
designates  eleven  streets  in  the  central 
area  of  New  Haven  from  which  the 
jitneys  will  be  barred.  It  is  provided 
that  all  persons  operating  public  serv- 
ice motor  vehicles,  while  carrying  pas- 
sengers, "shall  keep  in  the  traffic  route 
fixed  in  the  ordinance." 

Any  person,  firm,  or  corporation  vio- 
lating any  of  the  provisions  of  the 
measure  shall  pay  a  fine  of  not  more 
than  $100  for  each  offence.  The  bus 
men  have  announced  their  intention  of 
fighting  the  measure  in  the  courts. 
They  claim  that  it  is  unconstitutional 
in  that  it  was  not  given  a  public  hear- 
ing prior  to  its  passage. 

The  subject  of  bus  regulation  orig- 
inally came  before  the  board  as  a 
result  of  a  letter  from  Lucius  S.  Storrs, 
president  of  the  Connecticut  Company, 
to  Mayor  Fitzgerald.  Mr.  Storrs  de- 
clared that  the  company  might  have  to 
suspend  service  on  its  New  Haven  divi- 
sion if  jitney  competition  were  not  cur- 
tailed. The  Mayor  sent  this  letter  and 
a  communication  of  his  own,  urging  im- 
mediate consideration  of  the  emergency, 
to  the  Aldermen.  The  jitney  men 
contend  that  enforcement  of  the  new 
measure  would  put  them  out  of  busi- 
ness and  give  the  trolley  company  a 
monopoly. 


Eight-Cent  Fare  in  Geneva 

The  Public  Service  Commission  for 
the  Second  District  of  New  York  has 
authorized  the  Geneva,  Seneca  Falls  & 
Auburn  Railroad,  Seneca  Falls,  to 
charge  a  fare  of  8  cents  in  Geneva  in- 
cluding that  part  of  the  interurban  line, 
city  line  to  Lake  road,  and  8  cents  in 
each  of  the  existing  zones.  Commuta- 
tion and  school  fares  and  chartered  car 
rates  remain  unchanged.  Book  tickets 
may  be  sold  as  heretofore  but  on  the 
basis  of  7  cents  for  each  zone  involved. 
The  new  fare  rates  are  effective  for  a 
year  from  Sept.  1  and  thereafter  until 
otherwise  ordered  by  the  commission. 
The  fare  on  the  company's  line  in 
Geneva  has  been  6  cents. 


Ten-Cent  Fare  Needed 

President  Kealy   Tells   State  Commis- 
sion Why  Kansas  City  Lines  Must 
Have  More  Revenue 

Officials  of  the  Kansas  City,  Mo., 
Railways  appeared  before  the  Missouri 
Public  Service  Commission  on  Sept.  8 
at  a  hearing  on  the  petition  of  the 
company  for  a  further  increase  in  fare. 
The  railway  recently  applied  to  the 
commission  for  permission  to  install  a 
sliding  fare  system,  based  on  the  serv- 
ice-at-cost  principle.  Under  the  pro- 
posed plan  the  fare  would  advance  to 
9  cents  or  possibly  to  10  cents  cash, 
with  three  tickets  for  25  cents.  The 
fare  is  now  8  cents  straight. 

Office  Workers  Demand  Speed 

Phillip  J.  Kealy,  president  of  the  rail- 
way, in  discussing  the  new  plan  before 
the  commission,  declared  that  a  10- 
cent  fare  would  eliminate  the  incon- 
venience to  the  public  of  "making 
change."  Mr.  Kealy  said  that  the  dis- 
like on  the  part  of  the  public  to  make 
change  was  one  reason  why  people  were 
willing  to  pay  10  cents  to  ride  in  a 
jitney  when  they  could  ride  at  less 
cost  in  an  electric  car.  He  contended 
that  a  greater  part  of  the  jitney  patrons 
were  clerks  and  stenographers,  to  whom 
e.  saving  by  cheaper  fare  might  mean 
more  than  to  the  more  mature  persons 
who  almost  uniformly  use  the  street 
cars. 

In  discussing  the  jitneys,  Mr.  Kealy 
declared  "that  a  rain  during  the  rush 
hour  was  worth  $1,500  to  the  company 
any  day."  He  said,  however,  that  this 
extra  patronage  drawn  from  the  jit- 
neys often  came  unexpectedly  and 
caused  complaint  because  the  railway 
had  not  foreseen  that  sudden  showers 
would  demand  more  street  cars  down- 
town. He  did  not  believe  that  a  10- 
cent  fare  would  increase  jitney  riding. 
He  added  that  he  believed  that  the  use 
of  private  cars  would  be  curtailed  some- 
what in  the  next  few  months. 

Bus  competition  is  largely  respon- 
sible for  the  company's  present  plight. 
On  fair  days,  said  Mr.  Kealy,  the  jit- 
news  haul  about  42,000  persons.  With- 
out jitney  competition,  he  said,  the 
company  almost  would  have  earned  its 
interest  charges  in  the  period  between 
January  and  June.  He  said  that  in 
Kansas  City  the  joint  business  of  the 
electric  railway  and  of  its  jitney  rivals 
was  growing  about  4  per  cent  a  year, 
(iespite  the  thousands  of  privately 
owned  cars.  However,  because  of  the 
jitneys,  he  said  that  the  company  was 
carrying  from  3  per  cent  to  7  per  cent 
fewer  passengers  than  under  the  5-cent 
fare. 

Passenger  Cost  6.96  Cents 

A  cash  fare  of  10  cents,  with  tickets 
selling  at  three  for  a  quarter,  would 
bring  the  railway  an  average  of  8tV 
cents  from  each  passenger,  according 
to  Mr.  Kealy.  He  pointed  out  that  with- 
out taking  into  consideration  any  re- 
turn on  investment,  the  cost  of  carry- 
ing a  passenger  had  increased  from  3.6 
cents  to  6.96  cents. 
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No  Opposition  to  Freight  Increase 

The  petition  of  the  Connecticut  Com- 
pany to  the  Public  Utilities  Commission 
for  an  increase  of  40  per  cent  in  its 
tariffs  on  all  classes  of  freight  was 
heard  in  the  offices  of  the  commission 
in  Hartford  on  Sept.  16.  The  company 
wants  a  higher  rate  for  freight  on  all 
sections  of  its  lines  except  the  New 
London  Division.  Victor  S.  Curtis,  sec- 
retary of  the  company,  and  S.  W.  Bald- 
win, attorney  for  the  company,  pre- 
sented the  company's  side  of  the  case. 
No  one  appeared  to  oppose  the  grant- 
ing of  the  increase.  The  company  pro- 
duced figures  for  the  period  from  July, 
1919,  to  June,  1920,  showing  that  the 
trolley  express  service  had  been  run  at 
a  loss.  The  commission  probably  will 
not  decide  for  several  days. 


Ten  Killed  in  Interurban  Crash 

Ten  persons  were  killed  and  100 
others  were  injured,  several  of  them 
fatally,  when  two  interurban  electric 
cars  of  the  Denver  &  Interurban  Rail- 
road met  in  a  headon  collision  on  Sept. 
6.  The  accident  occurred  near  Globe- 
ville.  Col.,  a  Denver  suburb.  Failure 
on  the  part  of  the  motorman  of  one 
of  the  cars  to  obey  dispatchers'  orders 
is  said  to  have  been  the  cause  of  the 
accident.  Among  those  killed  was 
Judge  R.  S.  Morrison,  pioneer  resident 
of  Denver  and  a  recognized  authority 
on  mining  law. 


Transportation 
News  Notes 


Ten    Cents    on   Newport    Line. — The 

Bay  State  Street  Railway,  Providence, 
R.  I.,  has  raised  the  fare  on  its  Bay 
State  line  from  8  cents  to  10  cents.  The 
company  operates  between  Newport 
and  the  Massachusetts  State  line. 

Twelve  Cents  on  Interurban.^ — The 
Lawton  Railway  &  Lighting  Company, 
Lawton,  Okla.,  has  been  granted  author- 
ity to  increase  fares  between  Lawton 
and  Fort  Sill  from  10  cents  to  12  cents. 
The  new  rate  took  effect  on  Sept.  1. 

Seven  Cents  in  Each  Zone. — Under 
authority  of  an  order  issued  by  the 
State  Public  Utilities  Commission,  the 
Western  Virginia  Traction  &  Electric 
Company,  Wheeling,  W.  Va.,  has  raised 
the  fare  in  each  of  the  four  zones  be- 
tween Elm  Grove,  W.  Va.,  and  West  Al- 
exander, Pa.,  from  6  cents  to  7  cents. 
The  fare  between  Wheeling  and  Elm 
Grove  remains  at  10  cents.  The  total 
charge  between  Wheeling  and  West 
Alexander  is  raised  from  34  cents  to 
38  cents. 

Would    Raise    Spartanburg   Fares. — 

George  B.  Tripp,  vice-president  and 
general  manager  of  the  South  Carolina 
Light,    Power    &    Railways    Company, 


Spartanburg,  S.  C,  recently  asked  the 
Spartanburg  City  Council  to  allow  the 
company  to  raise  its  fare  from  7  cents 
to  10  cents.  Mr.  Tripp  also  asked  that 
the  company  be  relieved  of  street  pav- 
ing, which  under  the  franchise  it  is 
obliged  to  do.  The  company  seeks  also 
to  be  excused  from  extending  its  lines 
to  Whitney  and  Clifton  Streets. 

Utah  Interurban  Wants  More. — A  pe- 
tition was  recently  filed  with  the  Utah 
Public  Utilities  Commission  by  the 
Utah-Idaho  Central  railroad,  Ogden,  re- 
questing permission  to  increase  its 
minimum  charges  between  stations  5 
cents  for  one-way  and  10  cents  for 
round-trip  fares,  making  a  minimum  of 
10  cents  for  one-way  and  20  cents  for 
round-trip  rates.  The  change  would  af- 
fect about  fifty  stations  in  Weber, 
Boxelder  and  Cache  counties.  The  com- 
pany operates  137  miles  of  electric 
line. 

Eight  Cents  in  Muskogee. — The  Mus- 
kogee (Okla.)  Electric  Traction  Com- 
pany has  been  authorized  by  the  State 
Corporation  Commission  to  charge  an 
8-cent  cash  fare  on  its  city  lines.  The 
company  is  directed  to  sell  two  tickets 
for  15  cents  and  fourteen  for  $1.  The 
new  rates  are  to  become  effective  at 
once.  School  children  are  to  be  allowed 
to  buy  twenty-five  tickets  for  ?1.  Fares 
between  Muskogee  and  Hyde  Park  are 
to  be  15  cents  each,  and  the  line  to  Fort 
Gibson,  is  to  be  divided  to  five  zones  in 
each  of  which  the  fare  is  to  be  8  cents. 

Rate  Interference  Enjoined. — A  tem- 
porary injunction  has  been  issued  by 
Circuit  Judge  Stout  restraining  the 
Kentucky  Railroad  Commission  from 
interferring  with  the  collection  of  rates 
now  being  charged  by  the  Louisville  & 
Interurban  Railroad,  Louisville.  The 
company  raised  its  fares  on  Sept.  1 
without  consulting  the  commission.  The 
latter  thereupon  instructed  the  State 
Attorney  General  to  take  steps  to 
prosecute  the  railway  on  the  ground 
that  it  had  violated  the  terms  of  an 
order  issued  by  the  commission  a  year 
ago  fixing  the  fare  to  be  charged. 

Hearings  on  Scranton  Plea. — Milton 
J.  Brecht,  a  member  of  the  Pennsylvania 
Public  Service  Commission,  recently 
heard  the  petition  of  the  Scranton  Rail- 
way for  permission  to  raise  its  fare  to 
10  cents.  Counsel  for  the  city  of  Scran- 
ton contended  that  although  the  com- 
pany needs  an  increase  in  fare  to  meet 
obligations  and  to  overcome  a  deficit  a 
dividend  was  declared  last  winter  when 
the  railway  deferred  maintenance  work, 
amounting  to  approximately  $300,000. 
It  was  also  claimed  that  last  year  the 
company  carried  more  passengers  than 
in  any  other  previous  single  year  and 
that  some  of  the  earnings  from  this 
source  had  been  used  to  pay  dividends. 

Cars  Collide;  Five  Persons  Killed. — 
In  a  head-on  collision  on  Sept.  5  on 
the  Fairview  line  of  the  Monongahela 
Valley  Traction  Company  at  Baxter, 
W.  Va.,  five  persons  were  killed  and 
about  twenty-five  injured.  A  passen- 
ger car  bound  from  Fairview  to  Fair- 
mont  collided  with   a   freight   electric 


train  heavily  loaded.  The  freight  train 
had  followed  a  passenger  car  out  from 
Fairmont  and  was  scheduled  to  pass 
the  passenger  car  bound  from  Fairview 
to  Fairmont.  The  passenger  car  passed 
and  instead  of  waiting  in  the  switch 
for  the  freight  train,  which  was  sig- 
naled, the  passenger  car  started  toward 
Fairmont,  and  about  a  half-mile  out 
the  collision  occurred. 

Interurban  Rise  Postponed. — F.  E. 
Connor,  vice-president  of  the  Spokane 
&  Eastern  Railway  &  Power  Company, 
successor  to  the  Spokane  &  Inland  Em- 
pire Railroad,  Spokane,  Wash.,  has  re- 
ceived notice  from  the  State  Public 
Service  Commission  that  the  company 
will  be  allowed  to  increase  its  interar- 
ban  rates  by  20  per  cent  beginning 
Sept.  26.  The  increase  will  be  made  to 
place  the  company  on  a  par  with  the 
steam  roads  which  received  a  similar 
increase  recently  from  the  Interstate 
Commerce  Commission.  The  railway 
advanced  its  freight  rates  on  Aug.  26. 
Mr.  Connor  has  announced  that  simul- 
taneously vdth  the  advance  in  passen- 
ger fares,  the  pay  of  the  carmen  in  the 
compatty's  employ  will  be  substantially 
increased. 

May  Raise  Syracuse  Rate. — An  in- 
crease in  the  fare  charged  on  the  Sjrra- 
cuse  lines  of  the  New  York  State  Rall- 
v/ays  is  likely  in  the  near  future.  Mayor 
Farmer  of  Syracuse  sometime  ago  ap- 
pointed a  committee  of  citizens  to 
recommend  measures  of  relief  for  the 
local  system.  The  committee  engaged 
the  firm  of  Ford,  Bacon  &  Davis,  to 
investigate  the  local  railway  situation. 
In  their  report,  which  has  just  been 
submitted  to  the  committee  and  which 
will  now  be  placed  in  the  hands  of  the 
Mayor,  the  engineers  favor  adoption  of 
a  service-at-cost  plan  for  the  Syracuse 
lines.  If  the  city  enters  into  a  service- 
at-cost  agreement  with  the  company, 
the  latter  will  make  a  number  of  im- 
provements in  its  local  service. 

Will  Hear  Los  Angeles  Petition. — A 
hearing  on  the  application  of  the  Los 
Angeles  (Cal.)  Railway  for  an  increase 
in  fare  will  be  conducted  by  the  Cali- 
fornia Railway  Commission  in  Los 
Angeles  on  Sept.  20.  It  is  expected  that 
one  day  will  be  sufficient  for  the  rail- 
way to  set  forth  its  need  for  increased 
revenue.  The  commission  is  familiar 
with  the  affairs  of  the  company  due  to 
the  thorough  survey  made  last  year 
which  resulted  in  the  rerouting  of  the 
entire  system  last  May  and  the  estab- 
lishment of  safety-car  service  on  some 
lines.  The  city  has  announced  that  it 
will  ask  a  continuance  of  the  case  after 
the  railway  has  presented  its  side  so 
that  the  statements  may  be  investi- 
gated. The  Business  Men's  Co-opera- 
tive Association,  an  organization  of 
merchants,  has  announced  that  it  favors 
an  increase  of  fare,  provided  the  new 
rate  does  not  exceed  7  cents.  The  Los 
Angeles  Railway  is  charging  a  5-cent 
fare.  The  application  for  an  increase 
does  not  ask  a  specific  rate.  The  com- 
mission is  asked  to  authorize  what  it 
considers  a  just  and  necessary  fare  to 
make  income  meet  operating  expense. 
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Personal  Mention 


F.  C.  Niles,  Receiver 

Temporary  Representative  of  Court  for 

Kansas  City  Railways  a  Successful 

Merchant  of  Broad  Vision 

Frank  C.  Niles,  recently  appointed 
temporary  receiver  of  the  Kansas  City 
(Mo.)  Railways  by  Judpre  Kimbrough 
Stone  of  the  federal  court,  is  an  example 
of  the  quiet  civic  worker  and  high  type 
of  business  man  who  comes  into  promi- 
nence only  when  matters  are  put  up  to 
him.  He  has  never  sought  publicity, 
yet  is  known  in  Kansas  City  as  an  ex- 
ceedingly efficient  man,  capable  of  car- 
rying through  any  civic  project  for 
which   he   assumes   responsibility. 

Mr.  Niles  was  bom  in  Waymai't, 
Wayne  County,  Pa.,  Oct.  21,  1858,  the 
son  of  Frank  Niles,  a  country  physician. 
He  started  his  business  career  at  six- 
teen as  a  school  teacher.  One  year 
later  he  took  over  the  management  of  a 
country  store  in  that  section  and  ran 
it  for  three  years.  When  he  was  be- 
tween nineteen  and  twenty  he  went 
West  and  settled  in  St.  Paul,  Minn.  For 
about  ten  years  he  traveled  for  a 
grocery  and  cigar  house.  Later  he  went 
to  Kansas  and  traveled  for  the  H.  C. 
Fischer  Company,  Chicago.  He  was 
also  on  the  road  for  a  time  for  Rothen- 
berg  &  Schloss  when  they  were  located 
in  Leavenworth,  Kan.  In  1899  he  went 
into  business  for  himself  and  estab- 
lished a  wholesale  cigar  business  in  St. 
Joseph,  Mo.,  under  the  firm  name  of  the 
Niles  &  Moser  Cigar  Company.  Six 
months  later  the  firm  moved  its  head- 
quarters to  Kansas  City.  It  is  now  one 
of  the  largest  jobbing  houses  of  its 
kind  in  the  Middle  West. 

He  was  named  one  of  the  original 
city  directors  of  the  Kansas  City  Rail- 
ways and  was  reappointed  to  that  office 
in  July,  1916.  His  appointment  as  tem- 
porary receiver  met  with  the  approval 
of  R.  J.  Higgins,  attorney  for  the  rail- 
way; Arthur  Miller,  counsel  for  the 
Kansas  City  Refining  Company,  which 
initiated  the  receivership  proceedings, 
and  Henry  R.  Piatt,  Chicago,  represent- 
ing the  bondholders'  protective  com- 
mittee. 

Otis  Gerke  has  been  appointed  auditor 
of  the  Eastern  Wisconsin  Electric  Com- 
pany, Sheboygan,  Wis.  Mr.  Gerke  was 
formerly  assistant  to  the  auditor  of  the 
company. 

A.  E.  Harvey,  chief  engineer  of  the 
Kansas  City  (Mo.)  Railways,  has  been 
appointed  a  member  of  a  National  Com- 
mittee on  Employment  of  the  American 
Association  of  Engineers. 

J.  A.  Beard  has  been  appointed  gen- 
eral manager  of  the  Richmond  &  Fair- 
field Electric  Railway.  The  company  is 
the  successor  to  the  Richmond  &  Seven 
Pines  Railway. 


C.  I).  Purkhiser  has  been  appointed 
receiver  of  the  Caldwell  Idaho  Traction 
Company.  Mr.  Purkhiser  was  formerly 
assistant  general  manager  of  the  com- 
pany. 

B.  McGinnis  has  been  appointed  mas- 
ter mechanic  of  the  Albany  Southern 
Railroad,  Albany,  N.  Y.  Mr.  McGinnis 
was  formerly  general  foreman  of  the 
company. 

Dennis  J.  Cullinan  has  resigned  as 
track  foreman  of  the  Bangor  Railway  & 
Electric  Company,  Bangor,  Maine,  after 
spending  twenty  years  in  the  service  of 
the  company. 

R.  S.  Reading  has  been  appointed 
electrical  engineer  of  the  Galveston 
(Texas)  Electric  Company,  the  Galves- 
ton-Houston Electric  Railway  and  the 
Houston  Electric  Company. 

Oscar  E.  Parish  has  been  elected  vice- 
president  and  treasurer  of  the  Rich- 
mond &  Fairfield  Electric  Railway, 
Richmond,  Va.,  the  successor  to  the 
Richmond  &  Seven  Pines  Railway. 

J.  C.  Robbins  has  been  appointed 
mechanical  and  electrical  engineer  of 
the  Albany  Southern  Railroad,  Albany, 
N.  Y.,  succeeding  George  Osburn,  who 
has  been  made  general  superintendent. 

George  Osburn  has  been  appointed 
general  superintendent  of  the  Albany 
Southern  Railroad,  Albany,  N.  Y.  Mr. 
Osburn  was  formerly  the  chemical  and 
electrical  superintendent  of  the  com- 
pany. 

E.  P.  Williams,  assistant  treasurer  of 
the  Baton  Rouge  (La.)  Electric  Com- 
pany, has  resigned  to  accept  a  position 
as  assistant  comptroller  of  the  God- 
chaux  Sugars,  Inc.,  with  headquarters 
in  New  Orleans,  La. 

R.  R.  Randall  has  been  appointed  an 
assistant  engineer  on  the  staff  of  the 
Federal  Power  Commission.  Mr.  Ran- 
dall has  been  in  immediate  charge  of 
water-power  matters  for  the  United 
States  Forest  Service. 

J.  C.  Lamb  has  succeeded  W.  R.  Bell 
as  commercial  agent  of  the  Baton 
Rouge  (La.)  Electric  Company.  Mr. 
Lamb  has  for  some  years  past  been  in 
the  commercial  department  of  the 
Tampa    (Fla.)    Electric   Company. 

H.  C.  Pres.sler  has  succeeded  J.  E. 
Gallaher  as  master  mechanic  of  the 
Eastern  Texas  Electric  Company,  Beau- 
mont, Texas.  Mr.  Pressler  was  for- 
merly general  carhouse  foreman  of 
the  Galveston  Electric  Company. 

J.  V.  Sutton  has  been  appointed  chief 
claim  agent  of  the  Southern  Public 
Utilities  Company,  the  Southern  Power 
Company,  and  the  Piedmont  &  Northern 
Railway,  Charlotte,  N.  C.  Mr.  Sutton 
was  formerly  connected  with  the  claim 
department  of  the  Southern  Railway. 


William  E.  Blodgett,  secretary-trea- 
surer of  the  Utah  Light  &  Traction 
Company,  Salt  Lake  City,  Utah,  has 
been  appointed  comptroller  of  the  Win- 
nipeg (Man.)  Electric  Railway.  Mr. 
Blodgett  has  been  connected  with  the 
Salt  Lake  City  company  for  several 
years. 

Oliver  J.  Sands  has  been  elected  presi- 
dent of  the  Richmond  &  Fairfield  Elec- 
tric Railway,  Richmond,  Va.,  the  suc- 
cessor to  the  Richmond  &  Seven  Pines 
Railway.  Mr.  Sands,  a  Richmond 
banker,  recently  purchased  the  road, 
which  is  8  miles  in  length,  from  the 
United  States  Housing  Corporation. 

Col.  Bion  J.  Arnold,  consulting  engi- 
neer of  Chicago,  III.,  has  been  retained 
by  the  Hydro-Electric  Power  Commis- 
sion of  Ontario  to  make  a  report  on 
the  cost,  earnings  and  operating  ex- 
penses of  the  radial  lines  which  it  is 
the  intention  of  the  commission  to  con- 
struct in  the  near  future. 

Harry  E.  Gough,  superintendent  of 
generation  of  the  Elmira  Water,  Light 
&  Railroad  Company,  Elmira,  N.  Y., 
has  been  appointed  assistant  to  the 
general  manager.  Mr.  Gough  will  also 
act  as  superintendent  of  electric  con- 
struction and  as  superintendent  of  the 
electric  meter  department. 

J.  L.  Longino  has  been  appointed 
manager  of  the  Pine  Bluff  Company, 
Pine  Bluff,  Ark.,  which  operates  the 
electric  railway  system  in  that  city.  Mr. 
Longino  succeeds  J.  A.  Whitlow,  who 
will  in  the  future  devote  his  entire 
attention  to  his  duties  with  the  Arkan- 
sas Light  &  Power  Company. 

Harry  B.  Cleveland  has  been  elected 

secretary  and  treasurer  of  the  Elmira 
Water,  Light  &  Railroad  Company, 
Elmira,  N.  Y.,  succeeding  C.  A.  Kol- 
.stad.  Mr.  Cleveland,  who  was  at  one 
time  auditor  of  the  company,  has  been 
for  a  number  of  years  an  expert  ac- 
countant with  the  New  York  State  Tax 
Commission. 

Emil  Schroeder  has  been  appointed 
superintendent  of  the  Norwood  Division 
of  the  Eastern  Massachusetts  Street 
Railway,  Boston.  The  division,  which 
has  just  been  established,  includes  the 
company's  Norwood  &  Walpole  lines. 
Mr.  Schroeder  has  been  in  the  employ  of 
the  Eastern  Massachusetts  system  for 
several  years. 

Edwin  Gruhl  has  been  chosen  a  vice- 
president  of  the  Milwaukee  Electric 
Railway  &  Light  Company,  Milwaukee, 
Wis.  Mr.  Gruhl's  election  to  this  posi- 
tion follows  quite  naturally  his  assump- 
tion of  the  duties  of  a  vice-president 
of  the  North  American  Company,  New 
York,  N.  Y.,  which  controls  the  Mil- 
waukee system. 

W.  H.  Flury  has  been  appointed  a 
division  superintendent  of  the  Georgia 
Railway  &  Power  Company,  Atlanta, 
Ga.,  to  succeed  R.  W.  George,  resigned. 
Mr.  Flury  was  formerly  a  car  starter. 
He  has  been  connected  with  the  com- 
pany and  its  predecessors  since  1898. 
Since  that  time  he  has  filled  the  posi- 
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tions  of  conductor,  motorman,  instruc- 
tor, complaint  investigator  and  starter. 

James  B.  Ncal,  a  motorman  in  the 
employ  of  the  Boston  (Mass.)  Elevated 
Railway,  has  retired  on  a  pension  after 
fifty-two  years  of  service  with  the  Bos- 
ton street  railway  system.  Mr.  Neal  is 
known  to  thousands  of  patrons  of  the 
elevated  lines  as  a  special  officer  during; 
the  rush  hours  at  the  Copley  Square 
and  Massachusetts  Avenue  station  in 
the  Bolyston  Street  subway.  He  was 
a  driver  in  the  old  horse  car  days. 

Alfred  C.  Jordan,  superintendent  of 
equipment  and  distribution  of  the 
Elmira  Water,  Light  &  Railroad  Com- 
pany, Elmira,  N.  Y.,  will  also  assume 
the  duties  of  superintendent  of  gen- 
eration of  the  company.  Mr.  Jordan 
will  have  charge  of  the  operation  of 
the  power  house  and  all  substations. 
He  succeeds  Harry  E.  Gough,  who  has 
been  appointed  assistant  to  the  general 
manager. 

Otto  Gottschalk  has  been  appointed 
engineer  of  railway  equipment  of  the 
Havana  Electric  Railway,  Light  & 
Power  Company,  Havana,  Cuba.  Mr. 
(Jottschalk  was  formerly  master  me- 
chanic of  the  Richmond  Light  &  Rail- 
road Company,  Richmond  Borough, 
New  York  City.  Before  joining  that 
company  two  years  ago  he  was  assist- 
ant superintendent  of  electrical  equip- 
ment of  the  Interborough  Rapid  Transit 
Company. 

W.  O.  Clure,  general  passenger  agent 
of  the  Twin  City  Rapid  Transit  Com- 
pany, Minneapolis,  Minn.,  was  severely 
injured  on  Sept.  6  when  he  stepped  into 
an  open  elevator  shaft,  falling  twelve 
feet.  Mr.  Clure  is  now  in  a  Minneapolis 
hospital  with  a  fractured  pelvis,  a 
fractured  left  wrist  and  a  compound 
fracture  of  the  elbow.  The  accident  oc- 
curred at  the  general  office  building  of 
the  railway  at  Hennepin  Avenue  and 
Eleventh  Street,  Minneapolis. 

William  H.  Graham,  formerly  super- 
intendent of  t'le  Southern  Division  of 
the  Public  Service  Railway,  Newark, 
X.  J.,  who  has  been  appointed  a  mem- 
ber of  the  staff  of  N.  W.  Bolen,  general 
superintendent,  vpith  headquarters  at 
Newark,  has  been  presented  with  a  gold 
watch  by  carmen  of  the  Camden  local. 
No.  180,  Amalgamated  Association  of 
Street  &  Electric  Railway  Employees 
of  Am'^rica.  The  presentation  was 
made  at  a  farewell  reception  to  Mr. 
Graham   held  at  the  Camden  carhouse. 

Charles  Whiting  Baker,  who  was  edi- 
tor-in-chief of  Enyineering  News  fi'om 
1895  to  1917,  and  has  been  consulting 
editor  of  Engmeeriiig  News-Record  for 
the  past  three  years,  announces  his  re- 
tirement from  engineering  journalism 
to  organize  the  Engineering  Business 
Exchange.  The  headquarters  of  the 
Exchange  will  be  at  30  Church  Street, 
New  York  City;  and  its  purpose  is  to 
bring  together  those  desiring  to  sell  any 
sound  engineering  or  technical  business, 
manufacturing,  constructing,  selling  or 
professional,  and  those  who  seek  oppor- 
tunitie.s    to    purchase.      Appraisals    of 


such  enterprises  and  similar  allied  work 
will  be  conducted  by  the  Exchange. 

David  H.  Goodwillie,  City  Service  Di- 
rector of  Toledo,  Ohio,  whose  name  has 
figured  prominently  in  the  controversy 
between  the  city  and  the  Toledo  Rail- 
ways &  Light  Company,  has  resigned. 
Mr.  Goodwillie  has  accepted  a  position 
with  the  Edward  Ford  Plate  Glass  Com- 
pany, Rossford,  Ohio.  He  has  been 
Service  Director  since  January,  1916. 
During  his  tenure  of  office  he  has  been 
active  in  working  out  the  valuation  of 
the  properties  of  the  Toledo  Railways 
&  Light  Company.  He  was  the  chair- 
man of  a  committee  of  three  which  set 
the  $8,000,000  valuation  on  the  Rail- 
Light  property. 


E.  A.  Maher,  Sr.,  Dead 

Former   President  Third   Avenue   Rail- 
way  Was  a   Pioneer  in   Electric 
Traction  and  Lighting  Fields 

Edward  A.  Maher,  Sr.,  formerly 
president  of  the  Third  Avenue  Railway, 
New  York,  N.  Y.,  died  at  his  home  in 
New  York  City  on  Sept.  13.  Mr.  Maher 
was  seventy-two  years  old.  He  retired 
from  the  presrdency  of  the  Third  Ave- 
nue system   two  years  ago. 

Mr.  Maher's  connection  with  the 
Third  Avenue  Railway  began  nearly 
thirty  years  ago.  In  May,  1917,  when 
he  was  vice-president  of  the  company, 
he  completed  twenty-five  years  of  serv- 
ice with  the  railway.  The  unexpected 
death  of  F.  W.  Whitridge,  then  presi- 
dent of  the  railway,  changed  Mr. 
Maher's  plan  to  retire  and  he  was 
elected  president.  He  resigned  in  the 
following  year,  however,  after  being 
actively  engaged  in  business  for  more 
than  fifty  years.  His  son,  Edward  A. 
Maher,  Jr.,  was  formerly  vice-president 
and  general  manager  of  the  company. 

Mr.  Maher  was  bom  in  Albany,  N. 
Y.  He  was  graduated  from  the  State 
Normal  School  and  then  entered  poli- 
tics, being  elected  president  of  the 
Board  of  Supervisors  of  Albany  County 
at  the  age  of  twenty-three  years.  He 
also  served  as  a  member  of  the  New 
York  Assembly  and  as  Mayor  of  Al- 
bany in  1888  and  1889.  Upon  the  ex- 
piration of  his  term  as  Mayor  he  was 
made  president  and  general  manager 
of  the.  Albany  Electric  Illuminating 
Company. 

In  1892  Mr.  Maher  became  president 
of  the  Union  Railway,  New  York  City. 
When  the  Third  Avenue  Railway  ac- 
quired the  Union  Railway's  properties, 
Mr.  Maher  was  retained  as  president 
and  general  manager  of  one  of  the 
subsidiary  lines.  He  was  appointed 
general  manager  of  the  Third  Avenue 
Railway  in  1908  and  later  was  elected 
vice-president  in  addition.  Three  years 
ago   he   became    president. 


A.  L.  Neereamer  Dead 

Secretary   of  Central   Electric   Railwaj 

Association  Dies  Suddenly  Following 

Stroke  of  Apoplexy 

Albert  L.  Neereamer,  secretary-treas- 
urer of  the  Central  Electric  Railway 
Association  for  the  last  twelve  years, 
died  at  his  home  in  the  city  of  In- 
dianapolis on  Friday  evening,  Sept.  10., 
following  a  stroke  of  apoplexy.  Mr 
Neereamer  had  left  his  office  shortly 
after  4  o'clock,  and  death  came  almost 
instantly  while  he  was  walking  in  hi.« 
garden  at  the  rear  of  his  home. 

Deep  regret  at  the  death  of  Mr.  Nee- 
reamer was  expressed  by  officials  of  the' 
various  electric  railway  systems  oper- 
ating out  of  Indianapolis.  Robert  I. 
Todd,  president  of  the  Indianapolis 
Street  Railway  and  president  of  the 
Central  Electric  Railway  Association, 
said: 

In  the  death  of  Mr.  Neereamer  the  inter- 
nrhan  railways  of  the  Middle  West  suffer  a 
signal  loss.  Realizing  the  advantages  of 
an  organization  which  would  unite  and  co- 
ordinate the  mutual  interests  of  the  electric 
railways  in  the  States  of  Indiana,  Illinois,. 
Ohio,  Michigan,  Kentucky  and  the  northern 
part  of  West  Virginia,  the  Central  Klectric 
Railway  Association  was  organized  some 
twelve  years  ago.  Mr.  Neereamer  was 
i-'ected  .secretary  and  treasurer  soon  after 
tile  a.ssociation  was  organized  and  filled 
that  position  continuously  up  to  tlu-  date 
of  his  death.  Hiij  genial  ijersonality  and 
splendid  executive  ability  contrihuteil 
largely  to  the  building  up  of  the  associa- 
tion. At  its  Inception  twelve  years  ago  the 
association  included  only  a  few  electrii 
lines  with  a  very  small  membership,  whil- 
at  the  present  time  there  are  sixty-six  inter- 
urban  rai'ways  with  a  total  of  5,238  miles. 

Mr.  Neereamer  also  acted  as  chairman 
of  the  Central  Traffic  A.ssociation  and 
lielped  materially  in  the  compilation  of 
.joint  pas.senger  and  freight  tariff.s,  and  the 
inauguration  of  the  present  interchangeable 
coupon    mileage    hooks. 

He  enjoyed  the  esteem  and  confldonce  of 
the  offlcers  and  employees  of  the  various 
electric  railways,  who  keenly  feel  his  losii. 
It  might  well  be  said  of  Mr.  Neereamer 
that  "none  knew  him  but  to  love  him,  or 
named    him    but    to    praise." 

To  his  work  for  the  association 
Mr.  Neereamer  brought  experience  in 
steam  railroad,  accounting  and  traffic 
handling.  Almost  single-handedly  he 
took  care  of  all  the  mass  of  routine, 
correspondence  and  study  which  was 
represented  but  not  seen  in  the  finished 
product.  It  was  his  undaunted  spirit 
and  that  of  a  few  others  which  carried 
the  association  successfully  through  the 
early  period  of  its  establishment. 

Mr.  Neereamer  was  fifty-six  years 
old.  Previous  to  taking  up  residence  in 
Indianapolis  he  was  general  superin- 
tendent and  traffic  manager  of  the  Co- 
lumbus, Delaware  &  Marion  Railway. 
He  started  his  railroad  career  as  a  ma- 
chinist apprentice  in  the  shops  of  the 
Hocking  Valley  Railroad  at  Columbus. 
Ohio.  He  was  later  an  engineer  on  this 
road.  Mr.  Neereamer  then  spent  about 
three  years  in  civil  engineering  work, 
and  later  became  connected  with  the 
auditing  department  of  the  Hocking 
Valley  and  traffic  department  of  the 
Columbus,  Sandusky  &  Hocking  Rail- 
way. 

Mr.  Neereamer  was  very  active  in 
Masonic  affairs.  He  was  a  member  of 
the  Scottish  Rite,  of  the  Mystic  Shrine 
and  of  the  local  Shrine  Catling  Gun 
Squad  Mr.  Neereamer  is  survived  by 
his  wife  and  a  brother. 


Manufadures  and  the  Markets 

DISCUSSIONS  OF  MARKET  AND  TRADE  CONDITIONS  FOR  THE  MANUFACTURER, 

SALESMAN  AND  PURCHASING  AGENT 
ROLLING  STOCK  PURCHASES  BUSINESS  ANNOUNCEMENTS 


Raw  Material  Retarding  Pro- 
duction of  Electric  Heaters 

Shipments  of  Porcelain  and  Steel  Are 

Slow — Prices  Firm  at  Present — 

Labor  Conditions  Improved 

Orders  for  electric  railway  heaters 
this  season  have  not  been  up  to  the 
standard  of  other  years,  manufactu- 
rers report.  Foreign  inquiries  are  in- 
creasing, but  the  number  of  actual 
orders  from  abroad  is  light.  The  buy- 
ing of  heater  repair  parts,  on  the  other 
hand,  has  been  fully  as  large  as  in  past 
years  and  perhaps  even  somewhat  in 
excess  of  other  seasons.  The  financial 
condition  of .  many  traction  companies 
has  resulted  in  fewer  additions  than 
usual  being  made  to  rolling  stock  and 
as  a  consequence  the  bu3nng  of  new 
heaters  has  suffered. 

This  circumstance  has  been  more 
than  counteracted,  however,  by  unfavor- 
able conditions  of  production  which 
manufacturers  have  met  in  respect  to 
raw  material.  In  an  article  which  ap- 
peared in  the  April  3,  1920,  issue  of 
Electric  Railway  Journal  deliveries 
were  said  to  be  lengthening  and  atten- 
tion was  called  to  the  need  of  railways 
ordering  heaters  during  the  spring  for 
use  in  the  coming  winter.  Shipments 
of  hollow  ware  and  porcelain  at  that 
time  were  difficult  to  obtain  under  six 
to  eight  months.  Several  railways 
which  heeded  these  conditions  and 
ordered  during  April  report  that  they 
are  congratulating  themselves  upon  re- 
ceiving shipments  in  good  time.  Manu- 
facturers seem  to  think  there  are  still 
many  traction  companies  which  have 
neglected  to  order  needed  repair  parts 
and  heaters  for  this  winter's  equipment. 
If  companies  whose  needs  are  not  so 
pressing  but  which  are  anticipating 
future  requirements  should  also  dump 
their  orders  upon  the  manufacturer  this 
fall,  considerable  delay  and  congestion 
may  be  expected  to  result. 

Conditions  Slightly  Improved 
Manufacturing  conditions  show  some 
improvement  over  last  spring.  There 
is  still  much  room  for  further  bet- 
terment, however.  The  prices  of  raw 
material  are  now  fairly  steady  com- 
pared with  early  summer,  but  are  much 
higher  than  last  year  at  this  time.  Por- 
celain plants  are  swamped  with  orders 
and  the  best  shipments  of  this  material 
that  are  promised  range  from  three  to 
four  months,  manufacturers  report. 
Wire  for  resistance  coils  is  reported  in 
good  shape  as  to  shipments,  but  no 
reduction  in  price  is  expected  for  some 
time.  Deliveries  of  steel  are  very  slow, 
and  the  items  that  are  used  in  heaters, 
such  as  sheets,  clips,  screws,  fasten- 
ings,   etc.,    are    especially    scarce.      If 


this  class  of  material  is  purchased 
from  local  stocks  to  cover  rush  orders 
premium  prices  are  demanded  and  the 
material  is  not  uniform.  Transporta- 
tion is  easing  up  compared  with  the' 
situation  last  spring,  but  the  improve- 
ment on  shipments  of  goods  used  by 
heater  manufacturers  has  not  been 
commensurate  with  other  material. 

Labor  is  now  in  greater  supply,  and 
a  better  class  of  workmen  is  said  to  be 


available.  The  production  per  man  is 
also  increasing.  Prices  of  heaters  are 
fairly  firm  at  present  and  no  fluctua- 
tion is  apparently  anticipated  in  the 
immediate  future.  Manufacturers  state 
that  in  view  of  existing  conditions  trac- 
tion companies  should  begin  to  take 
stock  of  their  future  needs  for  heaters 
and  parts,  with  a  view  toward  ordering 
their  1921  supplies  by  April  for  ship- 
ment next  August  or  September. 


Car  Shortage  to  Blame  for  Wood  Pole  Tieup 

Deliveries  Slow  in  Spite  of  Sizeable  Stocks  at  Storage 

Yards  and  Producing  Points — Prices  Show 

an  Upward  Tendency 


Little  improvement  is  evident  in  the 
transportation  situation  as  it  affects 
the  wood  pole  supply,  according  to  rep- 
resentative producers,  for  shortage  of 
cars  is  still  the  main  difficulty  in  filling 
orders  promptly.  Demand  is  holding 
up  as  strongly  as  it  has  been  for  some 
months.  In  some  quarters  the  effect 
of  the  higher  rates  accorded  to  steam 
railroads  is  felt  in  heavier  orders  from 
them,  and  still  other  producers,  who 
have  not  felt  the  increased  buying  yet, 
are  anticipating  it.  Traction  companies 
are  not  ordering  heavily  at  present,  it 
is  stated. 

Here  in  the  East  there  is  a  consid- 
erable shortage,  but  at  the  producing 
points  in  the  West  fairly  good  stocks 
have  accumulated,  awaiting  cars  to 
carry  away  the  poles.  One  of  the  large 
companies  also  reports  good  stocks  at 
its  storage  yards  in  the  Middle  West, 
but  another  states  that  its  supplies 
there  are  broken.  Deliveries  can  be 
made  from  these  storage  points  in  from 
4  to  6  weeks  it  is  stated,  while  ship- 
ments from  the  Far  West  in  general 
require  from  two  to  three  months  to 
reach  the  Atlantic  seaboard.  One  of  the 
largest  po^e  consumers  is  sending  out 
personal  tracers  in  an  effort  to  facilitate 
the  movement  of  cars  of  poles.  The 
unfavorable  weather  conditions  last 
winter,  when  the  lack  of  snow  in  the 
West  hindered  the  work  of  getting  out 
poles,  is  one  of  the  factors  to  blame 
for  present  conditions. 

In  spite  of  the  accumulation  of  back 
orders  and  the  slowness  of  deliveries 
few  cancellations  have  apparently  been 
made.  Hope  is  held  out  that  if  trans- 
portation continues  to  improve,  all 
shortage  of  cedar  poles  will  vanish. 
Chestnut  poles,  however,  which  have 
heretofore  been  in  good  supply,  are  now 
becoming  more  scarce.  One  reason  for 
this  is  said  to  be  the  increasing  diffi^ 
culty  of  finding  chestnut  trees  that 
are  free  from  blight.  The  demand  for 
yellow  pine  poles  is  reported  as   less 


than  in  other  seasons.  Stocks  of  these 
poles  are  rarely  carried,  and  deliveries 
can  be  made  in  from  two  to  four  weeks. 
Representative  prices  quoted  on  west- 
em  red  cedar  poles,  f.o.b.  New  York, 
are  as  follows:  30-ft.  7-in.  top,  $11.30; 
35-ft.  7-in.  top,  $17.95;  40-ft.  7-in.  top, 
$18.45;  and  35-ft.  8-in.  top,  $18.95.  Yel- 
low pine  poles,  30-ft.  7-in.  top,  can  be 
bought  for  $7.50,  and  35-ft.  7-in.  top, 
$8.50.  In  one  instance  at  least  all 
prices  on  poles  have  recently  been 
withdrawn,  and  higher  prices  seem  to 
be  generally  expected  as  a  result  of  the 
increased  cost  of  transportation. 


Insulated  Wire  Manufac- 
turers Optimistic 

Demand   Slightly    Less   Now,   but   Big 
Market  Seen  Abroad — Transporta- 
tion Improving 

Manufacturers  of  insulated  wire  are 
very  optimistic  about  the  future  of  the 
business.  Although  in  many  quarters 
the  demand  is  said  to  have  fallen  oflf 
recently,  a  good  volume  of  business  is 
still  under  way.  A  big  market  is  looked 
for  abroad,  too,  and  the  demand  there, 
which  several  producers  say  has  been 
rather  off,  seems  to  be  picking  up. 

Reports  on  production  vary.  Some 
producers  are  turning  out  material  con- 
siderably in  advance  of  their  normal 
output  due  to  the  strong  demand  which 
has  existed.  Other  factories  have  been 
affected  adversely  by  transportation 
and  labor  difficulties.  The  supply  of 
raw  cotton  and  copper  is  plentiful,  but 
in  spite  of  that  the  supplies  reaching 
wire  mills  have  in  many  cases  not  been 
adequate  because  of  delays  in  delivery. 
The  outlook  in  this  respect  is  regarded 
as  encouraging  as  the  transportation 
tension  has  materially  lessened  within 
the  last  six  weeks. 

Rubber-covered  wire  appears  to  be 
in    better    supply    than    weatherproof. 
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Deliveries  from  the  factory  cover  a 
wide  range  among  different  companies, 
some  of  which  are  in  a  position  to  de- 
liver rubber-covered  in  two  to  four 
weeks.  Other  manufacturers  who  have 
had  back  orders  pile  up  quote  as  long 
as  ten  weeks  on  this  material.  Ship- 
ments of  weatherproof  wire  are  some- 
what slower  and  range  as  long  as  fif- 
teen weeks.  Manufacturers'  stocks  in 
general  are  very  low.  A  few  producers 
report  fair  supplies  that  are  badly 
broken,  while  only  in  one  or  two  cases 
are  good  stocks  in  existence. 

Labor  conditions  do  not  seem  as 
favorable  with  insulated  wire  manu- 
facturers as  in  other  branches  of  the 
electrical  industry.  Several  produc- 
ers report  either  that  labor  is  scarce 
or  that  they  are  having  strikes;  or  else 
the  complaint  is  against  current  high 
wages.  One  of  the  large  companies 
recently  reduced  prices  on  both  in- 
sulated and  weatherproof  wire  varying 
in  amount  according  to  size,  but  aver- 
aging in  the  main  about  5  per  cent.  In- 
quiries reveal  no  further  price  changes 
on  the  part  of  other  manufacturers, 
however.  The  general  feeling  seems  to 
be  that  no  immediate  fluctuation  is  in 
sight.  One  or  two  express  the  view 
that  any  change  in  price  will  prob- 
ably be  upward  because  the  new  freight 
rates  are  expected  to  advance  the  price 
of  copper.  Weatherproof  wire  is 
quoted  on  27  cents  base  and  rubber- 
covered  on  29  cents  base. 


Deliveries  Improved  on  Pole 
Line  Hardware 

Better    Transportation    Is    Easing    the 

Situation — Demand   Is   Strong  and 

Orders  Are  Still  Behind 

Although  supplies  of  pole  line  hard- 
ware in  general  are  still  low,  manu- 
facturers are  more  hopeful  regarding 
the  situation  because  transportation 
has  improved  materially.  Deliveries, 
which  were  running  from  three  to  five 
months  only  two  months  ago,  are  now 
being  made  in  from  eight  to  ten  weeks, 
according  to  representative -manxifac- 
turers.  This  improvement  is  primarily 
a  result  of  the  better  transportation  sit- 
uation. Steel  mills  are  turning  out  ma- 
terial in  about  the  same  volume  as 
ever,  but  they  are  now  able  to  ship  the 
goods  away  much  faster,  and  this  is 
reflected  in  the  improved  deliveries  that 
have  been  noted.  Some  producers  of 
line  hardware  are  still  resorting  to 
trucks  to  supplement  freight  shipments 
and  this  is  also  helping  to  relieve  con- 
gestion, albeit  increasing  overhead  ex- 
penses. Prices  have  thus  far  remained 
firm  in  spite  of  higher  freight  costs. 

Demand  is  holding  up  as  strongly  as 
ever  and  a  very  active  market  is  also 
reported  from  abroad.  In  fact,  some 
manufacturers  state  that  their  foreign 
sales  are  even  larger  than  their  volume 
of  domestic  orders,  and  this  of  course 
has  a  direct  bearing  on  the  supply 
available  for  home  consumption.  Elec- 
tric railways  are  still  purchasing  only 
for  immediate   needs.     Stocks   in   gen- 


eral remain  very  low  and  manufactur- 
ers have  not  caught  up  with  their  back 
orders.  In  an  effort  to  accomplish 
this,  however,  producers  in  some  quar- 
ters are  discouraging  new  buying  it  is 
reported,  until  they  have  caught  up  on 
filling  orders.  One  of  the  largest  dis- 
tributers in  the  East  recently  received 
a  couple  of  carloads  of  material  and 
turned  the  goods  over  almost  imme- 
diately. Word  has  just  arrived  from 
Chicago  territory  to  the  effect  that  new 
price  lists  on  line  hardware  have  been 
issued  there  amounting  to  an  advance 
of  about  5  per  cent.  According  to  this 
report,  local  jobbers'  prices  in  that  dis- 
trict on  galvanized  pole  steps,  I  in.  x 
9  in.,  are  $92.51  per  1,000  in  quantities 
of  from  500  to  1,500  and  $104.10  per 
1,000  in  lesser  quantities.  Galvanized 
machine  bolts,  i  in.  x  10  in.,  are  $13.99 
per  100  in  large  quantities  and  $15.74 
per  100  in  small  lots.  No  advance  was 
recorded   on  cross-arm  braces. 


Rolling  Stock 


The  Portsmouth  (N.  H.)  Electric 
Railway  states  that  it  has  purchased 
three  large  snow  plows. 

The  Detroit  (Mich.)   United  Railway 

is  reported  to  have  purchased  fifteen 
safety  cars  on  Sept.  15. 

The  Detroit  (Mich.)  Municipal  Rail- 
way was  expected  to  place  an  order  for 
fifty  safety  c&rs  on  Sept.  18. 

The  Lincoln  (Neb.)  Traction  Com- 
pany announces  that  it  expects  to  pur- 
chase one  No.  P-1021  McGuire-Cum- 
mings  snow  plow. 

The  Chicago  (111.)  Surface  Lines  have 
placed  an  order  for  ten  safety  cars  with 
the  J.  G.  Brill  Company.  It  is  reported 
that  the  order  was  placed  on  a  thirty  to 
forty  days'  delivery  basis. 

The  Dallas  (Tex.)  Railway  an- 
nounces that  delivery  of  four  of  the 
fifty  new  safety  cars  that  have  been 
ordered  is  expected  about  the  middle 
of  the  month.  All  of  the  new  cars  will 
be  in  Dallas  by  Oct.  10,  it  is  stated,  and 
will  be  put  in  service  at  once. 

The  Pacific  Electric  Railway,  Los 
Angeles,  Cal.,  announces  that  eleven  of 
the  forty-nine  new  Birney  type  one- 
man  safety  cars  recently  ordered  by 
the  company  as  announced  in  the 
August  21  issue  of  Electric  Railway 
Journal  have  arrived  in  Los  Angeles 
and  are  to  be  promptly  equipped  and 
placed  in  service  within  thirty  days 
from  Sept.  9.  The  company  does  not 
intend  to  place  any  of  the  one-man  cars 
on  its  city  lines  in  Los  Angeles.  The 
eleven  just  received  will  be  used  to  re- 
place the  heavier  equipment  now  in  use 
on  the  company's  city  lines  in  Long 
Beach.  Twenty-one  additional  cars  of 
the  same  type  are  now  en  route  to  Los 
Angeles  and  when  received  will  be 
placed  in  local  service  in  Pasadena  and 
other  smaller  towns  on  the  company's 
system.  Twenty-five  safety  cars  have 
already  been  in  service  for  some  time 
at   outside  points,   and   it  was  because 


of  the  efficient  and  economical  showing 
of  these  cars  that  the  additional  equip- 
ment of  this  type  was  purchased.  De- 
livery of  the  thirty  large  interurban  all- 
steel  type  of  cars  now  on  order  is  ex- 
pected by  November  1,  1920.  It  is  an- 
ticipated that  vdth  the  addition  of  this 
new  equipment  much  of  the  older  equip- 
ment can  be  overhauled,  thus  permitting 
of  a  very  decided  improvement  in  the 
service  on  all  the  company's  lines. 


Track  and  Roadway 


Alabama  Power  Company,  Gadsden, 
Ala. — According  to  President  T.  W. 
Martin  the  Alabama  Power  Company 
will  spend  $100,000  on  improvements 
on  the  system  of  the  GadsSen  Street 
Railway. 

Lincoln  (Neb.)  Traction  Ompany. — 

The  Lincoln  Traction  Company  within 
the  next  few  months  expects  to  rebuild 
the  line  to  the  State  Penitentiary  which 
was  removed  recently  on  account  of 
the  grading  and  paving  of  the  road- 
way. 

Pacific  Electric  Railway,  Los  Angeles, 
Cal. — The  inspection  trip  over  the  lines 
of  the  Pacific  Electric  Railway  has  re- 
sulted in  the  approval  by  the  legisla- 
tive body  of  the  concrete  macadam 
pavement  laid  by  the  railway  along  its 
Santa  Ana  tracks. 

Jacksonville  (Fla.)  Traction  Com- 
pany.— ^A  movement  has  been  started 
by  the  City  Commission  of  JacKsonville 
to  have  the  street  line  which  at  present 
runs  to  Eighth  and  Talleyrand  Avenues 
extend  to  the  municipal  docks.  The  ex- 
tension would  be  only  a  little  over  a 
half  mile.  Commissioner  Acosta  sug- 
gested that  the  city  construct  the  line 
and  that  the  Jacksonville  Traction  Com- 
pany should  operate  it.  According  to 
the  city  attorney  the  city's  charter  will 
not  permit  the  building  of  an  electric 
line,  and  the  question  will  be  submitted 
to  the  Council. 

Trenton  &  Mercer  Ounty  Traction 
Corporation,  Trenton,  N.  J. — The  Public 
Utility  Commission  has  approved  the 
application  of  the  Trenton  &  Mercer 
County  Traction  Corporation,  Trenton, 
N.  J.,  for  the  conveyance  of  a  right- 
of-way  to  the  borough  of  Princeton. 
The  board  also  approved  an  applica- 
tion by  the  same  company  for  the  con- 
veyance of  the  land  to  Princeton  Uni- 
versity. The  traction  company  has 
changed  its  trolley  terminus  at  Prince- 
ton that  the  university  authorities 
might  have  additional  land  for  a  boule- 
vard. The  university  agreed  to  furnish 
the  land,  buildings  and  all  of  the  ma- 
terial for  the  construction  of  the  new 
terminus. 

Allen  Street  Railway,  Nazareth,  Pa. 

— The  Allen  Street  Railway  has  just 
finished  the  erection  of  a  steel  trestle 
over  a  railroad  crossing.  This  trestle 
replaces  a  wooden  structure.  The  trestle 
was  fabricated  and  erected  by  the 
Bethlehem  Fabricators,  Inc.,  and  it  was 
designed  by  R.  T.  Peppell. 
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Dallas- Wichita  Falls  Interurban  Kail- 
way,  Dallas,  Tex.— The  recent  exten- 
sion of  the  time  within  which  to  com- 
plete financial  details  of  the  building 
of  the  Dallas-Wichita  Falls  interurban 
line  insures  completion  of  the  project, 
according  to  a  telegram  received  by 
Wiley  Blair  of  Dallas,  Tex.,  chairman 
of  the  local  interurban  committee,  from 
George  Bishop  of  Cleveland,  Ohio,  who 
guaranteed  to  sell  $5,000,000  of  first 
mortgage  bonds  of  the  company.  Mr. 
Bishop  has  sold  $3,500,000  of  the  $5,- 
000,000  issue,  and  has  until  Dec.  1, 
under  the  terms  of  the  extension,  in 
which  to  dispose  of  the  remaining  $1,- 
500,000.  Actual  construction  then  must 
begin  by  March  1,  1921. 

Dallas  (Tex.)  Railway.— The  Dallas 
(Tex.)  Railway  will  soon  be  asked  by 
the  City  Commission  to  construct  a  new 
cross-town  line,  according  to  Hal  Mose- 
ley,  Commissioner  of  Streets.  The  pro- 
posed cross-town  line  will  be  operated 
in  connection  with  the  Masten  Street 
extension  now  in  course  of  construc- 
tion, and  will  afford  a  means  of  re- 
routing cars  that  come  into  the  busi- 
ness district  from  North  Dallas  and 
continue  to  South  Dallas  under  the 
present  plan  of  cross-town  operation. 
These  cars  now  make  a  loop  of  the 
business  district  before  going  to  South 
Dallas,  and  under  the  plan  now  being 
worked  out  by  Mr.  Moseley,  this  down- 
town loop  would  be  eliminated,  effecting 
a  saving  of  many  car-miles  for  the 
traction  company.  While  Richard  Meri- 
wether, vice-president  and  general  man- 
ager of  the  railway,  has  not  disclosed 
his  plans,  it  is  understood  he  contem- 
plates the  construction  of  a  line  on  St. 
Paul  from  the  Masten  Street  line  to 
Commerce,  thus  affording  a  means  of 
routing  South  Dallas  cars  out  of  Har- 
wood  Street. 


Trade  Notes 


L. 


Power  Houses,  Shops 
and  Buildings 


Lincoln  (Neb.)  Traction  Company. — 

The  Lincoln  Traction  Company  is  con- 
sidering the  purchase  of  new  additional 
boilers  for  the  power  station  and  also 
coal-handling   equipment. 

Monongahela  Valley  Traction  Com- 
pany, Morgantown,  W.  Va.  —  The 
Monongahela  Valley  Traction  Company 
has  installed  three  new  transformers  at 
a  cost  of  more  than  $10,000  at  the 
Morgantown,  W.  Va.,  substation. 
Rights-of-way  are  being  secured  by 
the  traction  company  for  a  new  power 
line  extension  to  Richard,  W.  Va.,  where 
a  substation  will  be  established. 

Southern  Pacific  Company,  Portland, 
Ore. — Plans  have  been  approved  for 
the  new  passenger  station  for  the  elec- 
tric lines  of  the  Southern  Pacific  Com- 
pany at  Portland.  The  new  station  will 
occupy  the  site  of  the  old  Lyric  Theatre 
at  Fourth  and  Stark  Streets.  The 
ground  area  is  50  ft.  x  100  ft.,  and  the 
arrangement  will  make  it  attractive  in 
an  architectual  way,  with  ample  room 
for  the  accommodation  of  traffic. 


Meters. — The  Economy  Electric  De- 
vices Company,  Chicago,  111.,  is  dis- 
tributing information  in  the  form  of  a 
letter  with  enclosures,  showing  the  work 
of  its  Economy  Power  Saving  Meters  in 
conserving  current  on  electric  cars. 

Farrell-Cheek  Steel  Foundry  Com- 
pany, Sandusky,  Ohio,  manufacturer  of 
small  steel  castings,  announces  that 
Julius  Jones  has  been  appointed  its 
sales  representative  for  the  Cleveland 
district.  Mr.  Jones  was  formerly  presi- 
dent of  the  Standard  Steel  Castings 
Company,  Cleveland,  Ohio. 

The  National  Association  of  Pur- 
chasing Agents  will  hold  its  annual  con- 
vention at  Chicago  on  Oct.  11,  12  and 
13.  Business  sessions  will  be  held  on 
each  of  these  dates.  Some  of  the  speak- 
ers on  the  program  are:  Russell  A.  Pet- 
tengill,  of  the  Russell  A.  Pettengill 
Company,  Chicago;  Professor  Irving 
Fisher  of  Yale  University,  and  Dr.  F. 
W.  Russe  of  Mallinckrodt  Chemical 
Works,  St.  Louis,  Mo.  The  members 
of  the  association  now  number  3,500. 

The  Ekionomy  Fuse  &  .Manufacturing 
Cormpany,  Chicago,  111.,  announce  that 
S.  W.  Fries  has  been  appointed  district 
sales  manager  for  Kansas  City  territory, 
with  offices  at  1205  Commerce  Building, 
Kansas  City,  Mo.  Mr.  Fries  succeeds 
R.  P.  Crawley,  who  has  resigned  to  take 
over  the  active  management  of  the 
Crawley  Electric  Company  of  Peoria, 
111.  Mr.  Fries  has  had  a  long  and  wide 
acquaintance  with  the  electrical  field. 
He  has  been  with  Economy  Fuse  & 
Manufacturing  Company  for  a  number 
of  years. 

Fred  W.  Venton  of  the  Railroad  Sales 
Department  of  Crane  Company,  Chi- 
cago, was  elected  president  of  the  Air 
Brake  Appliance  Association  for  the 
ensuing  year,  at  the  twenty-seventh 
annual  convention  of  the  Air  Brake 
Association,  recently  held  in  conjunc- 
tion with  the  Air  Brake  Appliance 
.Association.  Mr.  Venton  was  formerly 
secretary  of  the  association,  which  is 
composed  of  manufacturers  through- 
out this  country  and  Canada.  He  re- 
mains as  secretary  of  the  Railway 
Equipment  Manufacturers'  Association. 

The  Super  Refined  Metals  Company 
of  Detroit,  Mich.,  will  exhibit  at  its 
space.  Booth  No.  7,  Association  of  Iron 
&  Steel  Electrical  Engineers'  Conven- 
tion, Pennsylvania  Hotel  Roof,  New 
York  City,  Sept.  20  to  23,  inclusive,  an 
automobile  motor  mounted  on  Kelly 
metal  bearings.  This  motor  will  be  rui/ 
continuously  without  lubrication  for  five 
days.  The  Kelly  process  for  super-refin- 
ing and  alloying  non-ferrous  metals  has 
been  perfected  to  such  a  degree  that 
a  uniform  amalgamation  is  obtained. 
It  is  particularly  suitable  for  use  on 
electric  railway  car  journals  and  many 
roads  have  used  it  with  good  results. 
The  exhibit  and  demonstration  should 
be  interesting  to  railway  men. 

.4ckley  Brake  and  Supply  Corpora- 
tion, 50  Church  Street,  New  York,  N.  Y., 


has  appointed  Walter  H.  Evans,  Mc- 
Cormack  Building,  Chicago,  111.,  as  gen- 
eral Western  agent  for  the  sale  of 
Ackley  brakes  and  G.  &  B.  mineral  oil 
paint  in  the  territory  covered  by  Illi- 
nois, Michigan,  Wisconsin,  Minnesota, 
part  of  Indiana  and  the  city  of  Toledo, 
Ohio.  Mr.  Evans  was  connected  for  a 
number  of  years  with  the  Baltimore  & 
Ohio  Railroad.  He  first  entered  elec- 
tric railway  work  with  the  Twin  City 
Rapid  Transit  Company  at  Minneapolis, 
Minn.  He  became  connected  with  the 
Milwaukee  Electric  Railway  &  Light 
Company,  Milwaukee,  Wis,  and  later 
became  superintendent  of  motor  power 
of  the  Indiana  Union  Traction  Com- 
pany, Anderson,  Ind.  He  was  formerly 
master  mechanic  of  the  International 
Railway,  Buffalo,  N.  Y.,  and  at  one 
time  was  master  mechanic  of  the  In- 
dianapolis Traction  &  Terminal  Com- 
pany, Indianapolis,  Ind.  In  1911  he  re- 
signed as  suTjerintendent  of  motor 
power  of  the  Indiana  Union  Traction 
Company  to  accept  the  position  of  man- 
ager of  one  of  the  departments  of  the 
Edgar  Allen  American  Manganese  Steel 
Company,  Chicago,  111.  Recently  Mr. 
Evans  entered,  and  still  is  in  the  rail- 
way supply  field,  with  headquarters  at 
Chicago,  111. 


L 


New  Advertising  Literature 


Signal  Bells. — Nachod  Signal  Com- 
pany, Inc.,  Louisville,  Ky.,  has  issued 
catalog  No.  720,  which  is  a  14-page  il- 
lustrated bulletin  on  highway  crossing 
bells. 

Culverts  — The  Canton  Culvert  &  Silo 
Company,  Canton,  Ohio,  has  issued  a 
new  catalog.  No.  3,  covering  its  "Acme" 
(Nestor)  corrugated  metal  culverts  and 
other  products. 

Insulators. — The  Jeffrey-Dewitt  In- 
sulator Company,  Huntington,  W.  Va., 
is  distributing  catalog  No.  3,  entitled 
'■Rugged  Insulators,"  covering  different 
types  of  its  disk  insulators,  etc. 

Flooring  Material. — Armstrong  Cork 
&  Insulation  Company,  Pittsburgh,  Pa., 
is  distributing  new  bulletins  on  "Lino- 
tile  Floors"  and  "Armstrong's  Cork 
Tile,"  copies  of  which  may  be  had  upon 
request. 

Rail  Bonds. — General  Electric  Com- 
pany, Schenectady,  N.  Y.,  has  issued 
bulletin  No.  44002-A,  superseding  bul- 
letin No.  44002.  Bonding  tools  and 
numerous  forms  of  bonds  covering  wide 
variations  in  rails  and  joint  plates  are 
described. 

Steam  Data. — The  Locomotive  Super- 
heater Company,  New  York  City, 
through  its  industrial  department,  has 
issued  a  "Data  Book  for  Engineers." 
This  is  a  book  with  flexible  covers  con- 
taining sixty-four  pages  of  data  of 
every-day  interest  to  the  steam  plant 
engineer;  besides  an  abbreviated  steam 
table  it  contains  a  table  of  the  various 
coals  of  the  United  States  arranged  by 
states  and  giving  an  approximate 
analysis. 
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When  it  comes  to 
specifications  for 
Hand  Brakes  on 
Double  Truck  City 
Cars — Write  for  in- 
formation regarding 


'^5=^-1 


The  Peacock  Staffless  Brake 


The  Most  Powerful: 

By  virtue  of  its  12  to  52  Gear  ratio,  it  gives 
the  greatest  pov/er  for  the  initial  effort. 

The  Quickest  in  Action: 

No  Ratchet  Lever  or  drop  handle  can  com- 
pare with  it  for  speed  in  application. 

The  Lightest  in  Weight: 

With  pressed  steel  housing  and  malleable 
castings  it  is  the  lightest  Brake  made,  power 
considered. 


Type  "G"  Peacock 


There    are    many  features  to  be  con- 
sidered.   Full  information  on  request. 


NATIONAL  BRAKE  CO. 

Buffalo,  N.  Y. 
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jforb,  Bacon  d  Bavia, 


Engineers. 

115  BROADWAY 

NEW  YORK 


A 


STONE  &  WEBSTER 

/ncorporafe</ 

Design  and  Conatruot  Steam  Power  Stations,  Water  Power 

Developments,  Transmission  Lines,  Substations,  Gas  Plants. 

NEW  YORK  BOSTON  CHICAGO 


SANDERSON   &  PORTER 

ENGINEERS 
REPORTS,  DESIGNS,  CONSTROCTION,  MANAGEMENT 
HYDRO-ELECTRIC  DEVELOPMENTS 

RAILWAY,    LIGHT  and  POWER  PROPERTIES 
CHICAGO  NEW  YORK  SAN   FRANCISCO 


Tme  Arnold  Company 

ENGINEERS— CONSTRUCTORS 

ELECTRICAL— CIVIL— MECHANICAL 

10S  South  La  Sail*  Strmt 

CHICAGO 


ALBERT  S.  RICHEY 

ELECTRIC  RAILWAY  ENGINEER 

WORCESTER  POLYTECHNIC  INSTITUTE 
WORCESTER,   MASSACHUSETTS 


Parsons,  Klapp,  Brinckerhoff  &  Douglas 


WM.  BARCLAY  PARSONS 
EUGENE  KLAPP 


H.  M.  BRINCKERHOFF 
W.  J.  DOUGLAS 


Engineers — Constructors — Managers 

Hydro-electric,      Railway,     Light     and      Industrial      Plants, 
Appraisals  and  Reports. 


CLEVELAND 

Leader  News    Bid);. 


NEW    YORK 

84   Pine  St. 


PORTSMOUTH,  VA. 
Ferry    Bldg. 


C.  E.  SMITH  &  CO. 

Consulting  EngineerM 

2065-75  Railway  Exchange  Bldg.,  St.  Louis,  Mo. 

Chicaxo  Kansas   City 

Inrestigations,  Appraisals,  Expert  Testimony,  Bridge 

and  Structural  Work,  Electrification,  Grade  Crossing 

Elimination,    Foundations,    Power    Plants 


HEMPHILL  &  WELLS 

CONSULTING  ENGINEERS 

Gardner  P.  Wells  Albert  W.  Hemphill 

APPRAISALS 

INVESTIGATIONS  COVERING 

Reorganization      Management      Operation      Construction 

43  Cedar  Street,  New  York  City 


THE  J.  G.  WHITE 
ENGINEERING  CORPORATION 

Engineers — Constructors 

Industrial  Plants,  Buildings.  Steam  Power  Plants,  Water 
Powers,  Gas  Plants,  Steam  and  Electric  Railroads, 
Transmission    Systems 

43  Exchange  Place,  New  York 


JOHN  A.  BEELER 

OPERATING  AND  RATE  INVESTIGATIONS 

TRAFFIC  SURVEYS  AND  SCHEDULES 

MANAGEMENT  -  CONSTRUCTION  -  APPRAISALS 

DIFFICULT  WORK  EXECUTED 

52  VANDERBILT  AVE..  NEW  YORK 


J.  L.  JACOBS  &  COMPANY 

Engineers — Statisticians 

Investigations — Reports — Expert   Testimony 

Management,   Organization   and   Cost   Control 

Industrial  Relations  Problems — Statistical  Analyses 

Monadnock  Building,  Chicago 


ENGELHARDT  W.  HOLST 
Engineer 

Reports,  Appraisals,  Reorganizations 
683  Atlantic  Ave.,  Boston,  Mass. 


E.  W.  Clark  &  Co.,  Management  Corporation 

Engineers 

Power  Plants,   Electric  Power  Transmission 
and   Industrial  Application 

Huntington  Bank  Building,  Columbus,  Ohio 


ROBERT  M.  FEUSTEL 

CONSULTING  ENGINEER 

Rate,  Traffic  and  Reorganization 

Investigations 

Fort  Wayne,    Indiana 


REPUBLIC  ENGINEERS,  INC. 

CONSULTING    AND    CONSTRUCTING    ENGINEERS 
Faluations  Reports  Investigationi 

Designs  Construction         Management 

60  BROADWAY,  NEW   YORK 


CLEVELAND,  OHIO 

nimninatlnK  Bldcr- 


YOUNGSTOWN,     OHIO 

Mahoninr  Bank  Bids. 


The  Most  Successful  Men  in  the  Electric  Railway  In- 
dustry read  the 

ELECTRIC  RAILWAY  JOURNAL 

Every  Week 
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American  Bridge  Gompant 

HuDiSOKTERMINAL-50  ChURCH  StREET,  NeW^YoRK 


^manufacturers  of  Steel  Structures  of  all  classes 
particularly  BRmGES  AND  BuiLDINGS 


Sales  Offices 

NEW  YORK.  N.Y.       .      .       30  Church  Street  St.  Lovis.  Mo.      .      Third  Nalior^al  Barrk  Building 

Philadelphia,  Pa Widener  Building  Denver,  Colo.              First  National  Bank  Building 

^osion,  Mass.      .     .     .      John  Hancock  Building  Salt  Lake  City,  Utah    .     .  Walker  Bank  Building 

Baltimore,  Md.    .     .       Continental  Trust  Building  Dulalh,  Minn Wohin  Building 

PITTSBURGH,  PA.      .     .     .      Frick  Building  Minneapolis.  Minn.  .     .  7lh  Ave.  &  2nd  St.,  S.  E. 

Buffalo.  N.Y. Marine  National  Bank  n      r    ^ 

Cincinnati,  Ohio.      .-.'.r.     Union  Trust  Building  ^""'^'^  ^""'^  Representative: 

Atlanta,  Ga Candler  Building  U.  S.  Steel  Products  Co.,  Pacific  Coast  Depi. 

Cleveland.  OhtQ        .    '.     .     ;     Guardian  Building  San  Francisco,  Cal.     ....       Rialto  Building 

DetroU,  Mich.       .     Beecher  Ave:  &  M.  C.  R.  R.  Portland,  Ore Selling  Building 

CHICAGO,  ILL.    .       208  South  La  Salle'Slreet  Seattle,  Wash.         .     4th  Ave.  So.,  Cor.  Conn.  Si. 

Export  Representative'^  United  States  Steel  Products  Co.,  30  Church  St..  N.  Y. 

■  ,  .    ,1  , ,.., '■■■'■  - '  
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The    Most  Successful    Men    in    the 
Electric   Railway   Industry   read   the 

ELECTRIC 
RAILWAY  JOURNAL 

Every  Week 


WALTER  JACKSON 

Contultant 
FARES   AND    BUSES 
'     More  revenue   from  more   riders 
143  Crary  Ave.,  Mt.  Vernon,  N.  Y. 


WE  BUILD  TRACKS 

Construction — Maintenance — Rehabilitation 

ENGEL  &  HEVENOR 

Track  Engineer* — Contractor* 
220  Broadway,  New  York  City 


ELECTRICAL  TESTING  LABORATORIES 

Electrical,   Photometrical   and 

Mechanical  Testing 

80th  Street  and  East  End  Ave.,  New  York,  N.  Y. 


Scofield  Engineering  Co.     phTadei  Pmi'"?!' 

POWER  STATIONS  ^Ts^R^     ^ 

HYDRAULIC  DEVELOPMENTS  ELECTRIC  RAILWAYS 


A.  L.  DRUM  &  COMPANY 

CONSULTING  AND  CONSTRUCTING  ENGINEERS 

VALUATIONS  AND  FINANCIAL  REPORTS 

CONSTRUCTION  AND  MANAGEMENT  OF  ELECTRIC 

RAILWAYS 

76  Wejt  Monroe  St.  CHICAGO,  ILL. 


THE  P.  EDWARD  WISH  SERVICE 

».^«r''v^'U?^  DETECTIVES  »31  StWte  St. 

NEW    YORK        Street  Railway  Impaction  BOSTON 


When  writing  the  advertiser  for  information  or 

prices,  a  mention  of  the  Electric  Railway 

Journal    would    be   appreciated. 


JAMES  E.  ALLISON  &  GO. 

Consulting  Engineers 

Specializing  in  Utility  Rate  Cases  and 
Reports     to     Bankers     and     Investors 

Security  Building,  St.  Louis,  Mo. 
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Keep  Your  Turbine  Bearings 
Continuously  Cool 


m 


VOID  shutdowns  and  bearing  trouble.  Cool  your  turbine 
oil  continuously  in  the  most  efficient  way  by  passing  it  through 
S  &  K  OIL  COOLERS  FOR  BEARINGS. 


The  cooling  is  accomplished  by  passing  the  oil  in  a  zig-zag  course 
across  a  nest  of  straight  tubes  through  which  the  water  circulates. 
These  tubes  and  their  attached  crossrbaffling  may  easily  be  withdrawn 
for  thorough  cleaning  without  breaking  an  external  pipe  connection. 

Provided  with  a  patented  oil  and  water  tight  joint  that  positively 
prevents  all  seepage.  Should  a  defect  in  packing  occur  the  resulting 
leakage  shows  externally,  thus  giving  immediate  warning  that  atten- 
tion is  required. 

Capacities  range  from  5  to  500  gallons  a  minute. 


Valves 

Injector* 

ConJenser* 

Spray    NozzUm 

Chemical 

Equipment 


Our  engineers  are  ready  to  co-operate. 
Write  for  Catalog  No.  12-G. 


SCHUTTE  &  KOERTING 

1155  Thompson  St.,  Philadelphia,  Pa. 


New  York  Boston  Pittsburgh  Chicago 


Cleveland 


Denver 


Oil  Burning 

Equipment 

Evaporator* 

Dietillera 

Oil  Coolera 

Feed   Water 

Heatert 
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Endurance 


m 


URING  the  last  few  months  we 
have  featured  a  variety  of  in- 

stallations  in  locations   ranking 

rem  the  finest  central  station  to  the 
sliding  river  bank.  In  all  cases  one  idea 
predominated,  namely  the  long  and 
continuous  operation  without  repairs. 
With  the  average  conception  of  a  steam 
turbine  and  its  principle  of  operation, 
such  long  and  trouble-free  service  without  repair 
seems  incredible. 

There  is   no  material  made  which  can  stand  up 
indefinitely  under  the  action  of  steam  at  high  velocity. 

By  distributing  the 
wear  over  a  very  broad 
surface,  the  wear  which 
takes  place  at  any 
given  portion  is  mini- 
mized. 


The  general  effect  of 
wear  on  a  turbine 
bucket  is  to  change  its 
shape  so  that  steam 
which  was  original!}-  supposed  to  pass  at  a  definite  an- 
gle can  no  longer  do  so.  In  the  Terry  Turbine  the  steam 
enters  the  wheel  at  high  velocity  in  which  its  direc- 
tion is  reversed  completely  like  the  water  in  the 
glass.  Obviously  the  principal  wear  takes  place  on  the 
curved  surface,  but  at  this  point  wear  does  not  alter 
the  angle  at  which  the  steam  enters  or  leaves  the  wheel, 
consequently  Terry  Turbines  maintain  their  orig- 
inal capacity  as  well  as  efficiency  for  a  great 
many  years. 

¥ov  long  and  trustworthy  service 
Specify  Terry 

The  Terry  Steam  Turbine  Co. 

Hartford,  Conn.,  U.  S.  A. 
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NOW! 


NOW! 


NOW! 


NOW  is  the  time  to  sell  surplus  new  or  idle  used  machinery, 
material  and  supplies.  Equipment  offered  noiv,  gets  the 
benefit  of  present  market  prices  and  immediate  demands. 

You  can  reach  the  big  buyers  in  Engineering  fields  through 

THE 

Searchlight 
Sections 

of  McGraw-Hill  Publications 


"Searchlight"  advertising  is  the 
big  factor  of  recent  years  in  the 
sale  and  exchange  of  used  ma- 
chinery. Buyers  and  sellers  use 
it  to  equally  good  advantage: 

During  war  times  it  helped  both 
government  departments  and 
private  buyers  to  obtain  neces- 
sary equipment;  it  enabled  one 


advertiser  to  sell  $4,800  worth 
of  machinery  through  advertis- 
ing that  cost  $12;  another  sold 
equipment  for  double  the  price 
he  expected  to  get  for  it;  an- 
other sold  equipment  in  less  than 
a  month  through  "Searchlight" 
advertising,  that  had  already 
been  ofifered  through  other 
channels  for  over  8  months. 


If  YOU  have  surplus  machinery  or  material  on  hand, 
NOW  is  the  time  to  sell  it — through  the  "Searchlight 


» 


There  is  a 

SEARCHLIGHT  ^ 

SECTION 

in  each  of  the 

papers: 


American  Machinist^  ^Electric  Railway  Journal 
Engineering  News-Record  Power 

Chemical  and  Metallurgical  Engineering 
Coal  Age  [Engineering  &fMining  Journal 

Electrical  Merchandising  Electrical  World 


I 
I 

E. 
I 
i 


Over  150 
'  ^Searchlight '  Pages 

Over  1000 

"Searchlight"  Ads 

Each  Week 


?kiiiiiiiiniiiiHiiiiiiitniniiiiiiiuiiiiiiiiiiiHHinmiiii 
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This  Book  is  for  YOU 


It  describes  an  engineering  achieve- 
ment which  has  contributed  substan- 
tially to  the  efficiency  of  water-tube 
boilers.  It  is  therefore  of  real  interest 
to  every  executive — every  engineer  or 
plant  superintendent — who  seeks  high- 
er operating  standards  and  lower 
costs.  Your  copy  will  be  sent  on  re- 
quest. 


How  Boiler  Troubles 
Are   Being    Remedied 

Several  years  ago  a  new  way  to  baffle  boilers  was  devised.  It 
was  an  interesting  idea  from  the  first,  and  became  more  interesting 
and  more  important  as  it  was  developed. 

Directly  or  indirectly  by  means  of  this  method  of  baffling,  it 
has  been  possible  to  remedy,  in  one  instance  or  another,  practically 
every  conceivable  trouble  and  difficulty  with  water-tube  boilers. 

As  a  result,  the  total  horsepower  of  boilters  equipped  with 
Turner  Baffle  Walls  is  now  in  the  millions.  The  records  of 
operating  improvements  and  lowered  costs  are  interesting  read- 
ing— in  some  cases  almost  unbelievable. 

Write  for  the  Book 

It  tells  the  general  story  of  Turner  Baffle  Walls,  cites  many  specific 
instances  and  will  suggest  the  possibility  of  improvements  and  economies 
in  your  own  boilers.  A  new  edition  has  lately  come  from  the  press; 
write  for  your  copy  now. 


(TumerBaffleWalfs^ 

Produced  exclusively  by  The  Engineer  Comcany 

CBalanced  Draft) 

Produced  exclusively  by  The  Cnainecr  Company 


The  Engineer 


17  Battery  Place 


ATLANTA 

Trust    Co.     of     Georgia     Bide 

BOSTON 

10    High    Street 

CHICAGO 

1414    S.    Mlctalgui    Are. 

CLEVEI.AND 

SIS   National  City  Bldg 

DETBOIT 

870    Woodward   Ave. 


INDIANAPOLIS 
2S06   N.    Delaware  St. 


MILWAUKEE 
214    Security   Bldg. 


MINNEAPOLIS 
Builders'     Exchange     Bldg. 


MONTBEAI. 
Corlstlne    Bldg 


Co. 

New  York 


NEW     OBLEANS 
84  7     Baronne     Street 

PHIIiADEXPHIA 
1010    Harrison    Bldg. 

PITTSBUBGH 

Jenkins    Arcade   Bldg. 

ST.   LOUIS 

Ballway  Exchange   Bldg. 

WILESS-BARBI! 

21    Bennett   Building 
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Saving 
Through 
Safety — 


Safety  at  any  price  is  cheap. 

But  safety  at  a  net  saving  of  dollars  and  cents  is  the  last  word 
in  economy. 

Not  only  do  Smith-Ward  Brake  Slack  Adjusters  promote 
safety  by  operating  automatically  at  100%  efficiency — 

They  save  money  all  the  time. 

Because  they  are  so  efficient  and  dependable  they  lengthen 
the  period  between  inspections  and  thereby  save  through  the 
n  duction  of  car  house  labor. 

By  perfect  automatic  adjustment  they  assure  uniformity  of  brake 
shoe  wear  and  increase  brake  shoe  mileage  by  20%  to  75%. 

There  is  no  excuse  for  flat  wheels  where  S-W  Slack  Adjusters  are 
installed.    They  hold  the  brake  shoes  in  correct  position  at  all  times. 

Sixteen  cents  per  car  per  day  is  the  saving  found  by  one  electric  rail- 
way official  who  keeps  accurate  cost  data. 

SMITH-WARD  BRAKE  CO. 

Bush  Terminal  Bldg.  No.   1 

233  Thirty-Seventh  St.,  Brooklyn,  N.  Y. 


SMITH-WARD  BRAKE  SLACK 

ADJUSTERS  Are  Economical! 
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ing  each  inst€illation 
special  requirements 
plant 


The    care    and   judgment    used '  by    Green 
Engineers  in  adapting  every  stoker  installa 
tion  to  the  individual  requirements  of  eac 
plant  is  immediately  evident  in  results. 

Ample  capacity  to  meet  every  demand  for 
steam — to  swing  the  peaks.  Labor  require- 
ments so  low  as  to  be  not  even  approached 
by  any  other  stoker.  And  combined  with 
these  advantages  a  third,  which  becomes  more 
important  each  day. 

The  ability  tjo  burn  the  available  coal — the 
coal  you  can  get  for  the  least  money  per 
thousand  B.t.u.,  delivered. 

These  are  the  items  of  first  importance 
guaranteed  by  the  Chain  Grate  stoker  as 
built  and  installed  by  Green  Engineers.  In 
these  three  elements  you  will  find  the  reason 
why  organizations  like  the  Iowa  Railway  & 
Light  Co.  are  renewing  their  faith  in  ths  Chain 
Grate  Stoker. 


Wi'ite  for  the' 
Green  Book! 

"What  B.  &  W'.'s  'Steam'  is  in  the  boiler 
industry  the  Green  Book  'Progressive 
Combustion'  is  in  the  stoker  field"  re- 
marks a  prominent  Electric  Railway 
Superintendent.  "It's  a  sound,  sensible 
simple  text  book  on  coals  and  how  to 
burn  them."  Depaitment  C  will  be  elad 
to  send  you  a  copy. 


GREEN  ENGINEERING  COMPANY 

100  Kennedy  Ave.,  East  Chicago,  Indiana 


Backed    by   23 

Years    of 

Specialized 

Experience 

GREEN  Seainex 
Arches 

GREEN  Pressure 
Waterbacks 

GREEN  Steam 
Jet  Ash  Con- 
veyor 

GREEN  Cast  Iron 
Ash    Tanks 


mmmm 

BjIhain  ^ates 


44 


Electric    Railway    Journal 


September  18,  1920 


Chillingworth  Brackets 

Meet  all  Tests 


One  of  the  distinguishing  features  of  the 
Chillingworth  Gear  Case  is  the  design  and 
construction  of  the  brackets. 

Like  the  case  itself  these  brackets  are  the 
result  of  long  experience  and  careful  study  by 
men  who  have  specialized  in  Gear  Case  re- 
quirements. 

These  brackets  are  made  of  the  best  qual- 
ity malleable  iron  designed  to  aflford  maxi- 
mum strength  and  durability. 


The  brackets  are  properly  riveted  to  the 
gear  case  and  reinforced  on  the  inside  of  the 
case  by  an  extra  piece  of  plate,  obviating  any 
danger  of  the  rivets  working  loose. 

Note  the  flanges  and  overlapping  portions 
of  the  brackets  supporting  the  case  vertically 
as  well  as  horizontally. 

We  adjust  these  brackets  with  the  utmost 
accuracy  in  order  to  allow  the  case  to  be  ap- 
plied to  the  motor  easily  without  strain  or 
distortion. 


Chillingworth    Manufacturing    Company 

Jersey  City,  N.  J. 
Sales  Department:  Thayer  and  Company,  Inc.,  Ill  Broadway 
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Jh 


arr 

The  Brahmin  believes  that  his  body  is 
a  jharr  or  forest  in  which  he  wanders. 

— that  his  desires  represent  a  bandage 
upon  his  eyes 

— that  his.mistakes  are  the  robbers  who 
have  brougjit  him  into  the  forest. 

All  of  which  indicates  that  he  knows 
a  few  things  about  the  carbon  brush 
market,  for  if  ever  there  was  a  forest 
wherein  there  is  so  much  blindfold 
groping  and  so  many  mistakes  which 
further  bewilder  the  groper,  it  is  the 
aforementioned   carbon   brush  forest. 

Since  the  advent  of  prescribed 
Morganite  brushes  it  has  become 
known  as  the  carbon  brush  FIELD, 
for  we  have  cleared  the  forest,  removed 
the  blindfold  of  haphazard  choosing 
of  brushes  and  substituted  engineering 
prescription. 

So  don't  harbor  backwoods  brush 
methods — come  on  out  where  it's  light. 


I 


^^Ai>^\        "^^-^Z^J 


• -"^^Jf  ■«  ■:••    ■*      ^K^  ^fi-y    ^     ■*. -^ -.itf-^*.£^. 


Main  Office  and  Factory:  519  West  38th  St.,  New  York 


DISTRICT  ENGINEERS  AND  AGENTS: 


Lewis  &  Roth,   13th   and  Wood   Sts.,   Philadelphia 

Electrical    Engineering   &   Mfg.    Co., 

First  National  Bank  Bldg.,  Pittsburgh 

R.  W.  Lillie  Corp.,  176  Federal  St.,  Boston,  Mass. 

W.  R.  Hendrey  Co.,  Hodge  Bldg.,   Seattle 


Herzog  Electric  &  Engineering  Co.,  150  Steuart  St., 
San   Francisco 

Charles   Farnham,   I.  W.  Hellman  Bldg.,   \ 
Los  Angeles 

Railway  &   Power   Engineering  Corporation,   Ltd., 
131    Eastern   Ave.,  Toronto,  Ontario,   Canada. 
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The  Philadelphia  Traction  Company's 
100  New  Cars  are  Equipped  with 

Nevasplit    Headlinings 


NEVASPLIT  is  used  on  the  100  cars 
ordered  through  the  Emergency  Fleet 
Corporation  for  operation  by  the  Phila- 
delphia Rapid  Transit  Co.  to  the  Hog 
Island  Shipyards. 

It  pays  to  start  right  when  buying  new 
cars.    Replacements  are  expensive. 


Nevasplit  Headlining  reduces  main- 
tenance costs  to  the  lowest  degree.  Once 
put  up,  it  stays  up  without  warping  or 
splitting.  It  is  waterproof,  reduces  the 
weight  of  the  car  and  adds  safety  and 
beauty  to  the  car  interior. 

Write  for  booklet  and  samples  of  Nevasplit. 


The  Keyes  Products  Company 

120  Broadway,  New  York 

General  Sales  .Agents:     Columbia  Machine  Works  and   Malleable  Iron   Company,   Brooklyn,   N.   Y. 

National  Safety  Car  &  Equipment  Co.,  St.  Louis,  Mo. 
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NuttaniKlicalGeais 


A  PROVEN    SUCCESS 


No  Limit 
OF  Application 

locomotives — 
interurhan  cars-- 
safety  cars — 

This  is  the  range  of  Nuttall 
Helical  Gear  application. 
Over  200  companies  are 
using  the  quiet  helical  gears 
on  their  rolling  stock  which 
includes  all  types  from  the 
mighty  locomotive  to  the 
snappy  little  safety  cars. 

Nuttall  Helical  Gears  trans- 
mit maximum  power  in  a 
quiet  vibrationless  way 
which  has  made  them  an  un- 
equalled success  in  their  field. 


RDNUHALL  COMPANY 

PrrrSBURGH^gPENNSYUftNIA 
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"STANDARD^' 


Steel  Tires 

Stee!  Tired  Wheels 

Solid  Rolled  Steel  Wheels 

O.  H.  Steel  and  Malleable  Iron  Castings 

Solid  Forged  Geared  Blanks 

Steel  Forcings  Iron  Forgings 

Forged  and  Rolled  Steel 

Pipe  Flanges 

Ring  Dies 

Rings 

Roll  Shells  Steel  Springs 

^  O  ^  "The  'Standard'  Brand  on  your  material  T  ^  T 

S^Om^  is  an  assurance  of  eventual   economy."  Hf.???!T^ 

BRAND  BRAMO 

STANDARD  STEEL  WORKS  CO. 

I  GENERAL  OFFICES: 

500  NORTH  BROAD  ST.,  PHILADELPHIA,  PA. 

i  CHICAGO  RICHMOND  MEXICO  CITY 

I  ST.  LOUIS  SAN  FRANCISCO  LONDON,  ENGLAND 

I  HAVANA,  CUBA  NEW  YORK  PARIS,  FRANCE 

I  MONTEREY,  MEX.  | 
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Osgood  Bradley  Safety  Cars 


have  an  improved  arrangement  of  the 

Standard  Safety  Devices 

Equipment 


Every  Osgood  Bradley  Safety  Car  carries  the 
safety  devices  combination  of  the  Safety  Car  De- 
vices Company. 


This  combination  is  furnished  with  either  the 
General  Electric  or  Westinghouse  compressor 
and  other  air-brake  accessories  as  especially  de- 
vised for  the  safety  car. 

To  insure  the  greatest  possible  protection  against 
breaks,  freezing  troubles  and  service  interrup- 
tions generally,  as  much  of  the  piping  as  prac- 
ticable is  carried  inside  the  car  alongside  the 
truss  plank  or  heater  panels;  all  valves  of  the 
safet\    devices   combination    are    inside    the    car ; 


and  the  pneumatic  door  engine  is  placed  directly 
under  the  car  operator's  seat  where  it  can  be 
inspected  and  repaired  in  place  if  necessary. 

The  sand-boxes  are  Osgood  Bradley  pneumatic 
traps.  These  traps  will  keep  out  water  from 
any  source — whether  from  melting  snow  on  the 
feet  of  the  passengers,  from  car-washing,  etc.,  so 
that  dry  sand  is  always  available. 

And  this-  sand  will  get  to  the  spots  where  it  will 
do  the  most  good  because  each  trap  is  fitted  with 
a  pipe  that  leads  directly  to  the  rail  without 
bends  or  offsets.  Osgood  Bradley  Safety  Cars 
are  I^ong  Life  Cars. 


Builders  of  City  and  Interurban  Cars 


OSGOOD  BRADLEY  CAR  COMPANY 

Builders  to  Two  Generations  of  Electric  Railway  Men 

WORCESTER,  MASS. 
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"The  Wood  Eternal" 

gives  insurance  against  a 
continuous  big  /aSor  cost 
for  renewals  and  replace- 
ments in  the  many  railway 
-uses  for  lumber. 

When  you   specify  and  use 

All  Heart  Cypress 

for  Ties,  Fencing, 
Trunking  and  Cap- 
ping, Cross  A  rms,  &c 

you  know  it  will  ^ive  longer 
service  than  any  other  material. 
You  know,  too,  how  labor  costs 
exceed  material  costs  in  almost 
every  case.  Of  course  even  Cy- 
press may  eventually  have  to  be 
replaced.  Nothing  lasts  quite 
"forever. "  But  in  the  long  service- 
life  you  get  from  all-heart  Cypress 
you  will  have  saved  a  lot  of  labor 
costs  in  maintenance  alone. 

Anyway,  that's  why  a  number  of 
the  biggest  railways  in  the  coun- 
try insist  on  All-Heart   Cypress. 


ThADE  Mark  Rec.  U.S.  PAT.QFnct 

'"''Buy  by  the  Cypress  Arrow.'''' 
Look  for  this  mark  on  the  end 
of  every  piece — or  on  every  bun- 
dle.   Our  data  is  at  your  service. 

Southern  Cypress  Mfrs.*  Association 

1265  Hibernia  Bank  Building,  New  Orleans,  La,,  or 
1265   Heard  National   Bank  Bldg.,  Jacksonville,   Fla. 


CYPRUS 
BRONZE 

The  Brady  Brass  Company  is  the  original  manu- 
facturer of  the  soft  bearing  metal  known  as 
Cyprus  Bronze,  which  is  now  being  used  irf  al- 
most every  country  of  the  world  for 

Engine  Castings,  Railway 

Journal  Bearings  and 

High  Speed  Motor 

Bearings 

It  is  more  generally  known  as  M.  C.  B.  Grade 
"A"  Specification. 

The  original  formula  was  developed  by  this  com- 
pany after  a  railroad  experience  of  more  than 
two  score  years,  and  from  an  economic  stand- 
point— high  in  lead  and  low  in  tin  contents — 
continues  to  meet  with  great  favor. 

Today  we  are  selling  Cyprus  Bronze  metals, 
M.  C.  B.  Grade  'A"  Specification,  wherever 
railways  are  operating.  This  has  been  made 
possible  by  the  building  up  of  a  splendid  organ- 
ization of  trained  men,  located  in  an  up-to-date 
plant  at  tidewater  of  such  a  capacity  as  to  insure 
prompt  deliveries  anywhere. 

We  respectfully  solicit  your  inquiries 

BRADY 

BRASS 

COMPANY 

General  Office    and   Works : 

170-182  Fourteenth  St.,         169-175  Fifteenth  St. 

Jersey  City,  N.  J. 

95  Liberty  Street,  New  York  City 
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Your  Safety  Cars  Need 

NACHOD  SIGNALS 


Nachod  Signals  are  simple — nothing 
to  get  out  of  order  about  them,  and 
they  use  the  power  already  in  your 
trolley  line.  A  set  of  indications  by 
color  disks  and  lights,  brilliant  by 
day  or  night;  an  overhead  trolley 
contactor  to  change  the  indications 
as  car  passes  it,  and  having  no  mov- 
ing parts;  and  an  oil  sealed  relay  to 
hold  the  circuits  for  the  indications 
— that's  all.  Nachod  Signals  are  re- 
liable in  operation,  easy  to  install! 
and  maintain.  I 


NACHOD  SIGNAL  CO. 

INC., 
Louisville,  Ky. 


Anderson  Wood  Strain  Insulator 


The  taking  up  of  slack  in  guy  wires  is 
usually  accompanied  by  twisting  of  the  wire. 
This  weakens  the  guy,  defeating  its  very 
purpose.  Anderson  Double  Take-Up  Wood 
Strain  Insulators  were  designed  to  over- 
come this  difficulty.  The  double  take  up 
feature  enables  you  to  take  up  the  slack  in 
just  half  the  amount  of  time.  These  insu- 
lators combine  all  the  essential  features  of 
good  insulation,  high  tensile  strength  and 
perfect  adjustment. 

Send  for  Catalog  8 

Albert  &  J.  M.  Anderson  Mfg.  Co. 

(Established  1877) 

289-293  A  Street,  Boston,  Mass.,  U.  S.  A. 

BRANCHESi 
New  York,  135  Broadway 
Chicago,  105  So.  Dearborn  St. 
Philadelphia,  429  Real  Estate  Trust  BIdg. 
London,  W.  !.,    191    Tottenham   Court   Rd. 
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READING 


TYPE  B  REPLACER  AND  CLAMPS 

FOR  SUBURBAN  TROLLEY  SERVICE 
NO  SPIKING  REQUIRED— CLAMPS  HOLD  REPLACER 


Manufactured  and  Sold  by 

READING  SPECIALTIES  CO.,  READING,  PA. 

BRANCH  OFFICES 


Massey  Poles  Do  Double  Duty 

The  adaptability  of  Massey  Poles  to  the  two-fold  purpose  of  trolley 
support  and  lighting  standard  is  illustrated  above. 

Made  by  a  special  centrifugal  process  that  insures  their  lightness 
and  strength,  Massey  Hollow  Reinforced  Concrete  Poles  require 
no  maintenance  and  provide  a  support  which  is  pleasing  in  appear- 
ance as  well. 

Dttta  on  this  installation  and  others  is  available 
and  will  gladly  be  sent  upon  request. 


Massey  Concrete  Products  Corporation 

Peoples  Gas  Bldg.,  Chicago 


New  York 
50  Church  St. 


Dallas 
Sumpter  Sldg. 


Pittsburgh 
Oliver    Bldg. 

St.  Louis 
Ry.    Exeh.    Bids. 


Atlanta 
Candler  Bid;. 

Salt    Lake   City 
925  S.  6th  St..  W. 
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K-10  fingers 
with  tip 
unlocked 


All  you  scrap 
when  tips  are 
'Worn  out  on 
both  sides 


Never  Make  a  Big  Repair 
When  a  Little  One  Will  Do 


You  would  think  it  the  height  of  folly  to  scrap  a 
controller  because  a  finger  had  worn  out,  wouldn't 
you  ? 

Then  why  scrap  a  controller  finger  simply  because 
the  tip  has  worn  out?  The  principle  is  the  same. 
Triggerlock  fingers  are  designed  to  eliminate  just 
that  waste  of  material,  money,  and  shop  time  neces- 
sarj'  for  the  installation  of  new  fingers. 

The  finger  lasts  indefinitely,  and  with  a  stock  of 
interchangeable  renewal  tips  it  becomes  almost  a 
permanent  part  of  the  controller. 

There  is  a  triggerlock  finger  for  every  t)'pe  of  con- 
troller.    Yours  is  among  them. 


Write  for  catalogue,  or  put 
in  a  requisition  now. 

Russell  Manufacturing  Co. 


814  Bath  Ave. 

Niagara  Falls.  N.  Y. 


557  King  St  West 

Toronto,  Canada 
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AUis-Chalmers 
Steam  Turbine 

Sizes   from  200  K.W.   up. 


Built  for 
Continuous  Service, 
Durability  and  Ac- 
cessibility   for     In- 
spection. 


Unequalled  for 
Sustained  efficiency 
and     reliability     in 
operation. 


I^^^^^^^^^^^H 

l^^^fe±^.....ii^^ 

4000  KW.  max.  80%  P.  F.  3600  RP.M.  Allis-Chalmers 
Steam  Turbine  and  Alternator  Unit'  with  direct  con- 
nected  Exciter   installed    in   a  Western   power   plant. 


6000  K.W.  max.  1500  k.P.M.  .■\llis-Cha liners  Stsfani 
Turbine  and  Alternator  Unit  installed  in  the  power 
house  of  a  Southern  city. 


Allis-Chalmers 

Manufacturing  Company 

Milwaukee,  Wis.,  U.  S.  A. 

District  Offices  in  All  Leading  Cities 
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Eureka  Equipment 

is  made  from  our  own  special  alloys.  Cor- 
rect design  and  careful  manufacture  are  the 
things  we  take  pride  in.    Our  line  includes: 


Commutators 
Trolley  Wheels 
Trolley  Ears 
Brush  Holders 


Sleet  Trolley  Wheels 
Line  Material 
Controller  Fingers 
Bearings 


Write  for  catalog. 


The  Eureka  Company 

Northeast     Pennsylvania 


^iiiiiiiiiiniiiiMiiiiitiiiiiiniinriiiMniiiiiiiMiniiiiiiuiiiHiiiMiiiiiiiiiiiitiiriiiiiiiihiHiniiiiiHiiiniinnniuiiiiiniMiiiHiinririiiiiiinrniiiiMnMUiiiiniiiiiitiiiiiiiiiiiii 

GOULD  SLACK  ADJUSTERS 


tkXTAIZ^  OP  TKE  GOULD  TTPB  St^CK  ADJUSTER  AS 
APPLIED  TO  AN  ELECTRIC  CAB  TRUCK 


Assure  Safety  at  All  Times  in  Braking 

A  predetermined  piston  travel  is  always  maintained.  The  motor- 
man  is  assured  the  same  braking  power  at  ail  times. 

Economy  is  another  feature  which  should  not  be  overlooked.  All 
manual  adjustment  of  brakes  is  done  away  with,  less  power  consumed 
in  car  operation  and  a  great  saving  in  the  wear  and  tear  of  the  com- 
plete car  equipment  is  effected. 

Gould  Slack  Adjusters  pay  for  themselves  in  a  very  short  time. 
GOULD  COUPLER  COMPANY 

I        30  East  42nd  Street,  New  York  Worfc..-  Depew.  N.   Y.  Rookery  Bldg.,  Chicago 
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These  Gears  have  an  Electric  Railway  History 


Tried  out  on  the  tramways  in  the  mountain  dis- 
tricts of  Switzerland  for  a  number  of  years.  Maag 
Gears  have  met  with  signal  success. 

Under  the  severe  conditions  of  electric  railway 
service  where  repeated  fast  acceleration  loads  are 
carried  on  gears  and  pinions  of  the  driving  equip- 
ment, it  is  well  to  take  advantage  of  gears  that  are 
not  only  stronger  than  the  average  but  also  possess 
tooth  outlines  which  cut  down  tne  noise  and  wear. 

The  new  development  in 
gear  generation,  —  Maag 
Gears,  —  is  particularly 

adaptable  to  this  service. 
With  their  true  involute 
outlines.  accurately  cut. 
they  have  stronger  teeth 
than  the  corresponding  ordi- 
nary gears.  The  maximum 
rolling  contact  and  mini- 
mum sliding  contact  to- 
gether with  the  longer 
active  profile  of  the  new 
design  insure  quiet  oper- 
ation and  long  life. 

There  are  many  more 
advantages  in  using 
Maag  Ceara.  Let  us 
tell  you  about  them. 


GERBS 


At    the     Convention 

Atlantic    City 

Oct.  11-16 

Booths    104-108 


Niles-Bement-Pond  Co. 

Ill    Broadway,    New    York   City 


On  Chicago's  New  Trailer. 


EDWARDS 
Sash  Brakes 


The  windows  are  made  with  wood  sash  with  a  brass** 
channel  at  the  sides  and  are  so  designed  that  it  is  Hot 
necessary  to  remove  the  sash  from  the  cars  in  summer, 
since  these  are  very  light.  Only  one  0.  M.  Edwards 
lock  and  rack  is  used  per  sash,  the  opposite  side  of  the 
sash  being  equipped  with  an  Edwards  sash  brake,  which^ 
prevents  the  sash  from  falling  all  the  way  down. 

The^Ciu-tains^aiKP.  Ti,"".;r.o<-aiipH  in  a  manner  which 


Chicago's  trial  trailer,  just  completed,  has  been 
described  by  the  Journal  as  "a  magnificent  piece 
of  work" — and  the  clipping  herewith  describes  a 
very  important  piece  of  equipment  It  tells  its  own 
story — the  sash  can't  fall  down. 

The  Edwards  Sash  Lock  POSITIVELY  LOCKS. 
It  is  safe  at  all  times. 

Edward*    Fixtures    are    Standard    on 
Birney    One-Man    Safety    Cart 


j^j|p^«r'?«^_ 


The  modern  safety  car  is  still  "safer"  when  Edwards 
Sash  fixtures  are  installed. 

If  you  are  unfamiliar  with  these  locks,  our  catalog 
is  awaiting  you.  The  Edwards  Sash  Lock  is  for 
big  cars  as  well  as  little  ones,  and  for  old  cars  as 
well  as  new. 

Send  tor  complete  detail: 

THE  O.  M.  EDWARDS  CO.,  Inc. 

Syracuse,  N.  Y. 


window    Fixture* 
Metal   Top  CasinKs 
All-Metal    Sash    BaJances 


Railway    I>e\icee 
Top,  Bottom  and  Side  Weather  Siripping 
Metal  Extension  Platform   Trap    Doors 
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Paved  Witfi  Dollars 

Are  the  streets  oPyour  city  paved  with  dollars?    We  think  sol 
And  many  railways  think  likewise, especially  those  tha  tare  now 
gathering  in  this  flood  oPdollars  oflTorthesti'eets  by  the  use 
oPSt. Louis  CarG^s  safeties. 

No  longer  shall  accident  claimsjitneys  and  high  labor  and 
power  costs  absorb  them.        Order  those  safeties  now. 
Quality  only  Pronr)  the  Quality  Shop. 


St.L 


OUIS 


Car  Co 


mpany 


T7  «    ,  St. Louis,  Mo.  _ 

T/teo/rtnp/oce  of  the  So/kiy  Co/: 

0tmitiiniMniiliriiiMliMiiiiniiiiiiniMiiiiiitiiiMiiiiiiiiniiiiHiiiiuitii*iii''uiiiMiiriiiiiii<t.iiMii<><iiiitiiiiiiitiiiititiiiiiiiMiniiiitiiiti)_     aniMiiiiiMMnriiriiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiituiiiiiiiuiiiHiiiiiiiMiiiiiiiiiuiiiiMiiMiiiiiHiiiiiiiiiMniiniiiiMiiiiiiiiHiiiimiiiiiiiHiMiii 


TROLLEY  Catchers  and  Trolley  Re- 
trievers made  by  C.  L  Earll,  York. 
Pa.,  are  well  designed,  well  built,  simple 
and  effective.  They  are  easy  to  operate 
and  maintain. 

Send  for  sample  and  try  them  out 

C.  I.  EARLL,  York,  Pa. 


Brake  Shoes 
A.E.R.A.  Standards 

Diamond  "S"  Steel  Back  is  the  Best  Type 


Standard 
Patterns 

for 


SAFETY 
CAR 


D-67  for  Narrow  Treads 
D-87  for  Wide  Treads 


I  i  American  Brake  Shoe  and  Foundry  Go. 

I  i  30  Church  Street,  New  York 

I   I      332  So.  Michigan  Ave.,  Chicago  Chattanooga,  Tean. 
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Drip  Points  for 
Added  Efficiency 

They   prevent   creeping  moisture   and  quickly  drain   the  petti- 
coat in  wet  weather,  keeping  the  inner  area  dry. 

The  Above  Insulator — No.   72 — Voltages — Test — Dry  64.000, 
Wet    31.400.   Line   10.000. 

Our   engineers    are    always   ready   to   help   you   on   your   grlass 
insulator  problem.     Write  for  catalog. 

Hemingray  Glass  Company 

Muncie,  Ind. 

Est.  1848— Inc.  1870 


Bates  SteellPole  Treatise 


1921  Edition 
(FREE) 

A  new  catalogue  and  engineering  band- 
book  of  inestimable  value  to  engineers 
and  pole  users  of  the  world,  containing 
information  necessary  for  the  economical 
construction  of  modem  transmission, 
transmission  lines,  electric  railways,  street 
lighting  systems,  and  outdoor  substations. 
The  most  complete  and  accurate  steel 
pole  handbook  ever  issued — an  authority 
upon  modem  steel  pole  line  consimction. 

Partial  List  of  Content* 

1.  Compact    accurate    engineering    tables    of — 

a.    Sags    for    all    temperatures    and    ipanB    of 

wires   and  cables. 
h.   Conductor   slzei   rwiulred   to   transmit   «lec- 

trie  power, 
p.   Transverse  loads  on  wires  for  Tarlous  wind 

reioritles. 

d.  Clearances      necessary      to     determine     th« 

minimum    length   of   pole. 

e.  Physical  properties  of  wlrea  and  cables. 

/.   Formulae  and   example   pole  line  problems. 

2.  Discussion  of  the  engineering  principles  gov- 
erning the  design,  selection  and  Installation 
nf  all  types  of  poles. 

3.  A  complete  analysis  of  the  elements  gOTern- 
ing  the  selection  of  factors  of  safety,  tnd 
a  discu>!9ion  of  world  wide  practise. 

4.  Comparison  of  Bates  one  piece  iteel  poles 
with  wood,  fabricated  steel,  and  tubular  steel 
poles. 

f>.  Method  of  manufacture  of  Bates  expanded  one 
piece  steel  poles. 

6.  Superior  features  and  properties  of  expanded 
one  piece  steel  poles. 

7.  Catalogue  of  poles,  cross  arms  and  flttingi. 

This  treatise  will  be  sent  to  tmyone 
interested^— Write  today  tor  your  copy, 


ates 


[xpande^l  teel  I  russ  ^.  | 


208   South   La   Salle   StrMt 
Chicago,    Illinois 


-uiiiiiniiiiiiiiiiniiiiiiiiiiiiiitiiniiiHiiiMiiniiiHiiHMiiiiiniiniiitiiiiiiiiMiiiiiiiiiiiimitiiiiiiiiiiiiiiiniiiiiniiiiniu''**«4iiiiiinMiiiii 

ttriiuiiiiiiiMiiiiiiiintiiiiiiiiiiiiiiiriiiiiiiitiiiritiiiiiiiiiiirtiiiiiiittiirMiiriirriiiiiiiiiniunMiniiniiiiiiiiiiiiiiiiiiiiiiiiiiitMiiMiiiriiiiiiiii'-. 


WEATHERPROOF   WIRE 
AND  CABLE 

PAPER   INSULATED 
UNDERGROUND  CABLE 

(Single,  Duplex  and  Three  Phase) 

TROLLEY  WIRE 

(Round.    Grooved    or   Figure    8) 

BARE  COPPER  WIRES 
AND  CABLES 

MAGNET  WIRE 

(Cotton    or    Asbestos) 

Galvanized  Iron  and  Steel 
Wire  and  Strand 


-' tii.iiiMiiriiiiiiiitiiiitiiiiiiiiiiiiiiriiiiiiiiniitiiiiiiiiiiitiiiiiiiiiiinMiiiniiiiintiiiiMtiiniiiiiiitiiiitMiiiiiiiMiiiiiiiiiiiiiiiirii  iiitMi' 

j^iiiiu uiniiiiimiiiiiiiiuiiuiiimiimii iiiiiniiimiiiuiimmmniitMiiiiiiiiiHi miiniiniiiinnimiiniMmimiiiniii% 

ELRECO  TUBULAR  POLES     i 


TrtfWiHB  LOCIf-'' 


C  CHAMrCRED  JOINT 


Americanite  Rubber  Covered  Wire 
Incandescent     Lamp     Cord 


I  AMERICAN  ELECTRICAL  WORKS  I 

I  Phillipsdale,  R.  I.  | 

I         Boston,    176  Federal;   Chicago,   112  W.  Adams;   Cincinnati,  Traction  Bldg. ;        i 
I         Ne»'  Yorli,  233  B'wajr;  San  Franciico,  612  Howard;   Seattle,  lOD   Ut  Are.  So.         = 

l«iiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiimiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiimiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii>iiiiiiiiiiiiiiiiiiiiiiiir 

HiiniiiiiiiriiiiiiiiiiiiiiiiiiiiniiiiniiiiiiiiiitiiiiiiiiirtiiiiiiiiiiiiitiiiiuiiiiiiiiiriiiiiiiiiiiiiiiiriiliriitliiiiiiniiiiMiltiiiMiniiiiiiiriiiiMilllli; 

I        Peirce  Forged  Steel  Pins        | 
I  withDrawnSheetSteelTiiimbles  I 

I  Your  best  insurance  against  insulator  breakage  | 

I  Hubbard  &  Company  | 

PITTSBURGH,  PA.  | 

liiiimiiiiiiimillllliluiilmliiinimiiiiiiiiniiiriiiiiiiiniiinHliiimiiiiiiiiriiiiillliiilllliiiiiitiiiiiiiiiiiilllltllllliliHlilliiillliliilllliutR    ?, 


I  COMBINE                                   i 

I  Lowest  Cost                                    Lightest  Weight  | 

I  Least  Maintenance          Greatest  Adaptability  | 

1  Catalog  complete  with  engineering  data  sent  on  request.              ^ 

I  ELECTRIC  RAILWAY  EQUIPMENT  CO.             | 

I  CINCINNATI,  OHIO                                             I 


i                                     New  York  City.   30   Church   Street  i 

fiiiiimniiiiiiiiiniTniimiiiiiiiiiiiiiiiiiiiiiiiiiii iitiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiimiiiiiiti iiiiiiiiimiiiiiiiiiiiiiiiriiiiniiiiiul 

iiiiiirtiliriiiitiiitiiiiiiiiiiiiriiiiitiriiiililllllMllllllltllltlinillllllHlinillilillllllHiiiiiiiliiiriiiiiiiiiiiiriiiiiiniiiiillillliiilllilillllllllllllu 


Signal  Wire 

Sleet  and  wind  hold  no  terrors  for  Copperw«lcl  Signal 
Circuits,  which  have  the  strength  of  steel  and  the  non- 
corrosive  life  of  copper  combined.  Write  for  catalogue 
No.   22. 

Q)PPER  Clad^SteelOomi^ny 


OFFICE  AND  WORKS'  HANKtN.  PaBiW>W«  wE'^TE  t>N  SAIGS  RCPPE^t  NTftliVES 
NEWVOfiKClIVOfFlCE  30CMUfiCH  SI  ^^^$IE[(.  WE'j  ([)ft!>ORA^lO^.C"lC^GO.^tL       1 


A  Copper  Conductor 
ioith  the 
Strenoth  of  Steel 
iiMiiniiniiiniiniiMMniiiiiiiniiinHiiiiiMiiiiiiiiiiniiiniHiiiuiiuiiiniiiMiiitiiniiniiuiiiiiiiHiiMiiiiiiitiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiw 

«>>< itiiiiiiiimuniiiiiniimniiiiiiniiimimiiiniiiiiiiiniiiiiiiiiiiiiniiiiiiiKiiiniimiiini niiiiii iiitiiiiiiiiiiiiim m^    'JiiiiiMmiiiiiiiiiiiiiiiniiniiiHiiiiiiiiiiiiimimiiimiiiiiiiiiiniiri miiiiiiniiiiiiuiiiitiiitiiHiiitiiiitiiittiiiiiiittiiiiiiMimmiiiiiiiiii 


Trolley   I  I        Transmission  Line  and  Special  Crossing 
Wire        i  I  Structures,  Catenary  Bridges 

WRITE  FOR  OUR  NEW   DESCRIPTIVE   CATALOG. 

ARCHBOLD-BRADY  CO. 


i  INSULATED  WIRES  AND  CABLES  I 

I    WELDING  WIRE  WIRE  STRAND    I 

I    JOHN    A.   ROEBLING'S    SONS   CO.,    TRENTON,   NEW    JERSEY    | 

'iitiriiiiiitiiitiiilttriiiriiiiiriiiiiinitiiiiiitiiiiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiiiritiiiiiiiiriiiiiiiiiti.iiriiiiiiiiiniiiMiiiiiiiiiiiiiiiiiiiiiiiiiiitiii?;     ijiiitiiiniinrimiflliiiii*irtiiiliiiiiiiniilirtNltMiititttiiiitiiiitMtiilllllllimimilin'    iiiiiniirriiitriirrMiiiitiMniliiiMtiiinililiillliiiiim 


Engineers    &   Contractors 


.SYRACUSE,  N.   Y. 
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USEFUL 

ELECTRICIANS'  KNIFE 

A  handy  combination  for 


electrician,    combin- 


the 

ing  an  emergency  screw 
driver,  a  knife  blade 
for  cutting  or  stripping 
wire;  locked  so  that  it 
cannot  close  during  use. 
The  commendable  fea- 
tures are  a  well-tempered 
blade,  a  strong  joint,  a 
solid  well-proportioned 
hand-fitting  handle  and  a 
lock  to  keep  the  blade 
securely  open,  yet 
promptly  releas- 
able  when  it  is  desired 
to  close  the  blades. 
Screw  driver  blade  is 
locked  when  open;  to 
unlock,  press  down  on 
large  blade. 

Mathias  Klein  &  Sons 

Canal  Station  25,  Chicago 

lUluiiiniiiiiiiiiiiiiiiiiiiiiiiiirMiittitrniiiiiiiiiiiiiitiiniiiiiriniiiiiiiiiiiiiniiiiiiiiiiiiiiiniiiiiriiiiiiiiriiriliiiiitiinnmiiniiiiiimiimi 

i£IIIIIIIIIIIIIIIIIIIiriltlllllllirillllIllllliri1lll1IIMJIII1IIIIIMIIMIinillM MlllllMllllHllMMI'lilluill llllllllirillllMllllllllllllll: 


EFFECTS  a  saving  in  installation 
^"  and  maintenance  cost  and  insures 
against  interrupted  service  in  light 
and  power  transmission  where  strength 
rather  than  high  conductivity  is  necessary. 
Combines  the  strength  of  steel  with  the 
conductivity  and  rust  resistance  of  copper. 

Writeour  nearest  office  for  Bulletin  202 
Standard  UndergroundCableCo. 

Pittsburgh,  Pa. 


Boston 
New  York 


Chicago 
St.  Louis 
Detroit 


Philadelphia 
San  Francisco 


iliiiiiiiiiliiiiiiiiiiniiiiiiiniiiiiitiiiniitHiiiiiiriiiiiiiiiiiiiiniiiiniuiiiiiiiiiiiiriiiriiiiiiinMiiiiniitiiiiiiiiiiiiiiiiiiiiiiiNiiiiiiiiiiiiiiimii 
uiitiiiuiiHlimimiitiiiriiuiiniiiiiitiiittiittiiitiiiiiiiniiiiiitiiiniittiiiiiliuiniiiitiiiiiimiHiiiiiiiiiiiiniiiiiiiiiiiiiiiitiiiiiiiiiMiliiiiniii: 


TRUCK    WITH    TOWER    IN    RUNNING    PO&iliu.N 


This  3-Section 

TRENTON  TOWER 

is  not  only  more  convenient,  but  stronger  than  the 
older  type. 

The  top  section  is  reinforced  by  the  intermediate 
section.  The  3 -section  design  makes  it  possible  to 
raise  the  platform  16  inches  higher  and  drop  it  12 
inches  lower  than  can  be  done  with  the  old-style 
2-section  tower. 

We'll  gladly  send  you  details. 

J.  R.  McCARDELL  CO. 

Trenton,  New  Jersey,  U.  S.  A. 


Aluminum  Company  of  America 

General    Sale*    Office 

2400  Oliver  Bldg.,  Pittsburgh,  Pa. 


PRODUCERS  of  ALUMINUM 

Manufacturers  of 
ELECTRICAL  CONDUCTORS 

for 

Industrial,  Railway  and  Commercial  Power 
Distribution 

also 

Ingot,  Sheet,  Tubing,  Rod,  Rivets,  Mould- 
ing, Extruded  Shapes,  Bronze 
Powder  and  Foil 

also 

Litot  Aluminum  Solders  and  Flux 


CANADA 
Northern  AlmniDnm  Co.,  Ltd.,  Toronto 

KNOIAMD 
Northom  Alnminlam  Co.,  Ud.,  I,eiido» 
LATIN  AMERICA 
Alnmlnnm  Qo.  of  Sooth  Amcrlos,  Plttcbvrsh, 
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SPECIAL 


DIM 


For  Electric  and  Steam  Railroads,  in  all  types 

of  construction 

Converter  and  Electric  Steel  Castings 

Hammer  and   Press   Forgings 

Seamless  Steel  Gas  Cylinders 

WM.WHARTON 

JR.  &  CO.  Incorr 

EASTON,  PA. 

Subsidiary   of  Taylor-Wharton    Iron    &   Steel   Co. 
Hifh   Bridge,    N.   J. 

OTHER  PLANTS: 

Philadelphia  Roll  &  Machine  Co..  Philadelphia. 
Tiog^a  Steel  &  Iron  Co.,  Philadelphia. 


American 
Rail  Bonds 


CROWN 

UNITED  STATES 
TWIN  TERMINAL 
SOLDERED 
TRIPLEX 


Send  for  new 
Rail  Bond  book 


American  Steel  &  Wire 

Company 


CHICAGO 
NEW   YORK 


iniininnmnirimiiiiriiiiimiimiiiuiiniiiiiiiiiiiiiiiiifriiiiiriiiiiiiiiiiiiiiiiiiiiiiiriiirmriiiiiMiniiiiriiiiiiiiiiiiiriiiivi 


guuiiiiiiiiiiiiiiiiiiutiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiriiiMiiiiiiiuiiuiui 


rsr^ 


"! 


RBOUR-STOCKWELl  C:0. 


205   Broadway,    Cambridgeport,    Mask. 


^ORIGINATORS     OF 
MANGANESE  STEEL 
TRACK   WORK 

aKiiMiiiiiiiuiiiiiMinmiinniiiiiitiiiiiiiiriiiiiiiiiiiiiiitiiiiiiiiriiiuMiiiiiiiiiiiiiiiiiiiiriiiriiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiUiiniB 
aiiiiiuiiiiitiiiiiiiiiiiiiiiiHriniMiiiniiiiiinMiiiiiniiiiMiiiiiiiiiiiiMiiiiiiiiiiiiiiiiiiiiiiiitiiiiiiiiiMiiiiiiiiiiiiiniiiiMiiriiiiiiiiiiiiiiiiiiiJiiii 

I   Dependable  Track  Work   | 
I       for  Electric  Railways 

I  Frogs,  Switches,  Switch  Stands,  | 

Crossings,  Special  Track  Work,  | 

Machine    and    Drop    Forgings,  I 

Pressed     Steel     and     Hammer  | 

Work.    Foundry  for  Manganese  | 

Steel   Castings   and    special  fa-  | 

cilities   for   heat   treating.     Let  | 

I  us  bid  on  your  requirements.  i 

I      ST.  LOUIS  FROG  &  SWITCH  CO. 

I  ST.  LOUIS,  MO.  I 

ifimiiimiiiiuiimiiiiiiimiiiiiiimiimimiiiimiiiiiiiiiiiniiiiiiiiiiiiiiiimiitiiiiiiiii iniiiiiiiiiii iimiiiiiiim miiiiiiiiims      ^iiiiiiiiiiiiimnmmiiirriniiiiimiiinimuiiiimiiniiiiiiiiiiililiiiiiiiiiiiiirininniimiiniiiiiiniiminiiimmimiiniiiiinitiiiiiiiiiiii 

aiillllllllllliiiilltlliiiiiiiinitiiiiiiiiiiiiuiiiiiiiiiiiiiirriiitiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiriiiiMiiiiiiiiiiriiiiMiiiiiiiiiiiiiiiiiiiiiiiiiililiiib 

I  LACKAWANNA   AIDS   TO   BETTER   TRACK  | 

I  See  our  double-page  advertisement  in   last   week's  and  next  week's  i 

=  issues  and  s^id  for  booklets.  "Lackawanna  Deseamed  Rails,"  i 

I  "Improved  Track  AppUances,"  and  "Track  Bolts  and  Spikes."  = 

fackttiPoiMW  .Steel  (omponv 

i  General  Sales  Office  and  Works:  Lackawanna,  N.  Y.  I 

=     Atlanta  BuITalo  Cincinnati  Detroit  Philadelphia  San  Fraticiaco     = 

i  Boston  Chicago  Cleveland  New  York  St.  Louis  S 

=       Sole  Exporter  of  Our  Commercial  Products,  Consolidated  Steel  Corp.,  New  York       i 
^iiniiniiiiiiiiiiiiifiiiiiiHiiniiiiiiiniiiiiiiuiiniiiiiiiiiiiiiiiiininiiitiiiiiiiiiiiiiiiiiiiHiiiitiiiiiiiiriiiiiiiiiiiiiiiuiiniiiiiiiniiiiiiHiiiiiiin 


Manufacturer*   of 

Special  Work  for  Street  Railways 

Frogs,  Crossings,  Switches  and  Mate*^ 
Turnout*  and   Crow  Connections 
iCerwin  Portable  Crossovers 
^''Balkwill  Articulated  Cast  Manganese  Cross:ng4l 


i      Chapman 

I  Automatic  Signals 

I  Charles  N.  Wood  Co.,  Boston 


iiiiiiiimiiiiiiimiiiiiiuiiiiiiiiiiiimiiniimiitiiiiiimiiumiKiiiiiiiiiiiimiiiiie 


omiimiiimiiiiiiiMimMi imiimiiiiiiiiiiiiiinimiiiimriHiiDiiim i iiiiiiiiiiiiiiiiiiiiiiimimiiniiiit miimHiiiiiiiiimmiiiiiiiniirMiniinmniiimiHmiiiimiimnMiimuMnmuiuiiiiiiiiitinmnmiMiiminmiimrmMiiiinmiimmiiri)iiin 

I  EVERYTHING  FOR  TRACK 

I    TRACK  SPECIALTIES  CO.,  29  Broadway,  New  York 


^millllllllllllKIIUlHIl 


imiiiiiimiiiiiiituiiiiiiiiiiiiiiimiiMiiiiiiiiiiuiitmtmiiHiimiiiiiimiiiiiiiiiiiMiiMiiiim^ 
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I  Thermit  Insert  1 1  ACreat combination 


I  r/i. 

=  Joint 

I  Which 

i  Makes 


The 

Rail  I 

Continuons     1 


RAIL  WELDING 

The  only  method  which  pre- 
vents rail  in  paved  track  from 
cupping  after  years  of  service. 

Send  for  Pamphlet   1232 


METAL  & 
CORPOR 

CWc'i^o"'  120  Broadway 


THERMIT 
ATION 

New  York  s„P;![S3:i°    I 


No.  1 
Kg.  *J 


No. 


Flat  Wire,  tc  sweep  crossinirs. 
•J    Split    Bamboo,    to    handle    light    dirt    and    snow    in    the 

frog's,  switches  and  curves. 
3  Flat  Wire,  to  remove  ice,  slush  and  mud  from  the  same 

places  and   a   chisel   point   on   the  end   of   the   handle    to 

loosen    the   ice    and   crust. 
None    superior    are    produced    for    purposes    intended.      No.    1 
supplied   with    or    without    handles,    and    No.    2    and   3   have    a 
chisel  on   the  end   of  handle  to  cut   the  crust   and  ice.   but    are 
!jupp1ied  without  chisel  if  desired. 

Write   tor   priccf-. 

J.  W.  PAXSON  CO.,  Mfrs. 

1021  N.  Delaware  Ave.,  Philadelphia,  Pa. 


-■iiiiniiniiiniHriiiniuiiniiniiniiniiuhniiiniMitiiMiiiiiiiiiiUiiniiuiiitiiiiiiiitiiitiitiiiiiiuiiuiiiiiiiiiiiiiiiitiininiiiiiiniiiiiiiiiitiir: 
aiiMiiiJiiiFiitHiHiinMiniiiiiiitintiiiiMirriiriiininMiniiHiiiniiiiiiniiniiiiiiirMiriiiiiiiiiiiMiiiiitriiiiiitiiiiiiiiiMHiiniiiiiiniiiiiniiiu 

I    A  REAL  RAIL  BOND  TESTER    | 

I     The  Vawter  New  Type  Direct  Reading     | 
I     Instrument    is    in    a    Class    by    Itself     | 


^iiiiiiiiiiiiMiiuiiiHiiiiiiiiiiiiiiMiiiiimiiitriiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiinuiiiniitiiwiiimiiHiiiiiiiiimiiHiiiiimtMiMiHiiiii^^^ 
aMiiiiiMiriiiiniiiiiiiiMiiiioiiiniininiMiiuiiiiniiiiMiiMiiuiniiiiiiHiiihiiMiiiniiiuiiiiiiuiiuiiniHMiiriiuiiuiiiuiiifiiiiHUimimiii^ 

I   HIGH-GRADE  TRACK  I 

WORK  I 

I              SWITCHES— MATES— FROGS— CROSSINGS  | 

I                                COMPLETE  LAYOUTS  I 

I          IMPROVED  ANTI-KICK  BIG-HEEL  SWITCHES  | 

I                    HARD  CENTER  AND  MANGANESE  I 

I                                        CONSTRUCTION  i 


I   § 


New  York  Switch  &  Crossing  Go.    | 


Hoboken,  N.  J. 


i 

S 


niiiiuuiiiimiitniiliiitiiitiiiillllnliilliiiiltiiiiHiiniiitiiilliniiliiiiltiiiiiiiMiiiuiiiiiiHiiiiiiiiiiiiiiiitiiiiiiiiuilHiiiiuiiflinMiniiilHls 

;il(lliiiH>iiiiniiiniiiniiittiiiiiii>iiiiltiiniiiilllliillllliiiiiiiiiiilinilllllluinllllliUliiiiiiilllllll))lir(iilMliriiilitiiiirMiriittiiintiltlliin^ 


Automatic  Safoty  and  Automatic  Ketui'ii  Switch  Stands  for  Pass  = 

ine   Sidings.      Tee  Rail   Special   Work   for   Internrban   Lines   and         = 
Private    Rights    of    Way.      Mansanesc    ConstrDction   a    Specialty.         | 

■  •IHiUburnJ^.Y.'vlNi.JusIUIa.N.T.  NewYark.0<iBc<,30  CluudiatrMt       = 

5    ^iiliiMiiilliiiiiiiiiiirniittinillirilt.llllliililtlllllllMlllHiunilllluilllllilirillllllllllllllilillllliiiiiiiiiutiiiitiiiKiiiiiTMiniiiitriliiiiitiiii: 

i    aiiiiuliliiiliiimilllllliillllltillHllinilillliiiiiiiiiiiriiitlilliiliiDiiiiiiiriiiitiiiMit'liiiiiiiDiiiHititiiirHiiiii nimiHitintiiiiHiiiiiiii^ 


I  S-end  for  Bulletin  if  you  have  Rail  Bond* 

I    THOMPSON-LEVERING  COMPANY 

I  PHILADELPHIA,  PA.,   U.   S.  A. 


The  SCOOP  CONVEYOR 


For  Storins  and  Reclalaiinc, 
Loadins  and  Unloadinc  Cars. 
Trucks  and  Wagons.  Doea  the 
work  of  from  6  to  12  man  and 
keeps  equipment  m  o  v  I  b  f  . 
Write  for  Literature 

Portable    Machinery    Co., 
Passaic  N.  J. 


r>limiiiiiiiiiimiiiiuiiiiiiiiiiiiiiriiiiiiiiiiiiiiiiiiiiimi'iiiiiiii!"ii""~ MimiiiiimiiiiiiiiiiiiiiitiiiiiiiiiiiimiiiiiiiiiiiiiiimiiiiiuiiiH   =;iiiiiiiiiii iiii i i iiiiiitiiiiiiiiiiinMimiiiiiiiiiiiiiiiiiiiiiiiiiniimraiiiitiiiiririiiiimiiiiMiiiiiiiiiiiiuiiiiiiimiraiinir 
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uiniiiiiiiiuiiHiiuriuiiiHiiiiiiiiiiiiiiiuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiimiiiiiiniiiiiiiiiiwiiiiiiiiiiiiiiiiiiiimiii^    H""iiiiiiiiiiiiiiiuliMii'iiuiiiuiiJiiiiiiiiiiiiiiiiuiiiiiiiiiiiJiiini iiiiiiruiiiii i iiiiiiiiimiiiiiijiiiininiiiiiiitiiiiiiiiiiiiiiiii»i| 


"VAC-M" 


LIGHTNING  ARRESTERS 


CIRCUIT  BREAKERS 

THE  CUTTER   CO.,  PHILADELPHIA 


nilitiriiiiititiiiiiiHtiMiitiiiitiiiiiriiitiiiiritillllliriiliiiliiiiriiilriinuilllillllllMllMliniillliilritifiiiiiiiiiiiiiriiiriiiiiiiiiiiiriiiiiiiiiiiiiiir     niiiiiiMiiniiiiiiMiitiiiiiiiiiiitiiiciiiiiiiriiiiiiiiiiiiiiiiiiiiiiiitiiiiMiiiitiuritiiiiiiitiiiiiiiiiirtiiiiiiiiiiiriiitiiitiirniiiiiiiiiiiiiitiiKiiiiiiiiii; 
^irMiiiiriiiiiiiiiniiiiii iimiiuiiiiuiuiluuiiiiiijiiiiijiimimiiimmiiiuiijiiiJiiiniiiiiiumiiiiinliiiiiiiiiii iiiuijiiiuiimr.us.     """-'"i"" """"" fiiinMiiiiiiiiiiniiiiiiiiiiiriiii iiii iiiiiiin iriiii (iiiiiiiiiimilllllliiiiu.^ 


or. /ass 


Mss 


INCt9tS        = 


"American" 

/IjNSULATPiG 


PHILADELPHIA  lie  A 
ennsylvaniaUoA. 

"American"  Electric  Railway  Automatic  Signals. 

fSlCLAIMING  MACHINES  I    for  recovering 

INSULATING     MACHINES/    insulated  wire 


jmi^* 


HIGHEST    QUALITY 

TRACK  SPECIAL  WORK 


WE  MAKE  THIS  GRADE  ONLY 

CLEVELAND  FROG  &  CROSSING  CO. 
CLEVELAND,  OHIO 


« mmimiiiiimniiiimiiiiiiiiiMniiiiiiniiini.imiiii iiiiiiiiiii i iiiiii I f iiiiiiiif iiniii?    amiiliiiiiiiimiiiiiimiiiiiiii imiriiiimiimiiiiimiMiii i iii i iiiilliiii iiiillMiiiiiMillimiiiiiimiE 


.JllllllllMliiiitiiiMiiiMiiniMiiimiiiitiNiiiiitniiiiiiniiiiiiiiiiiiliiiliiiiniiiiiiiiMiiiiiiiiiiniMiiiininiiniiiiiHiiiiinriiiMiiiiiiiiifiimitm 

I  A  Single  Segment  or  a  Complete  Commutator  i 

=  18   turned  out   with   equal   care   In   our  fibops.      The   orders   we  i 

§  nil  differ  onlr  in  magnitude;  email  orders  command  our  utmost  = 

=  care    and    BklU    Just    as    do    large    ordera.      CAMBUON    quality  = 

=  appliea  to  every  coil  or  segment  that  we  can  make    aa  well  as  to  i 

i  every  commutator  we  build.     That's  why  so  many  electric  rail-  5. 

£  way  men  rely  absolutely  on  our  name.  = 

I         Cameron  Electrical  Mfg.  Co.,  Ansonia,  Connecticut         i 

niiiiiniiniuniiHiiiiiiiiiiiiiiiimimiiiiiiiiiiiiiniiiiilllliiniliiuiiiiiiiiiiiiiiiiiilriniiiiiiiuiimi lliiiiiuilllllillilliillilliiiiiilliiiii^ 

s'liiiiifreiiriHuniniiiiiitiiiiiniiuiiiiiiiHiiiiiiiiHiiiimiiiiiiiimiiiiiiiiiiiiiiiiiHiiitiiiiiiiiniiitiiiiiiiiiiiiHiiimiiiiiniiiiiiiiiHimmu 


WE-FU-ED  AND  5CAIFE 


Hiiiiiiiiiniiniiiiiimiiimuiiiiiiiiiiiniiiiiiiiiiriiinimiimjiiiniiiiiiiiiiiiiiiiijiiiiiinii 


tMIia 


Pu....e>^.=.   .^-x=M-: 

■  □FTENINO  M, 

nuntATioN 

far* 

BOII-ER 

PEEO    ANO 

ALU 

INOUBTniAL.    USKSl 

WM.B.SCAfFE  &  5DN5  Cn.PITTSBUREH.PA. 


rnriiiiinniitiiiiiHTtiiiiuiniMiiMiifiiiiitiiiiriiiiriiiitfMiitiuiiiiuiintiiiniiiniitiiiniiiniiniiitMiiiitiiiiiitiiiiuimii.« 


UmON^'FUSES 

'Union"    Renewable    Puses    will    save    four-fifths    of 
your  fuse  maintenance  cost.  Guaranteed  to  give  satis- 
faction.    Money  back  if  they  fail.     Booklet  onrequest. 

CHICAGO   FUSE 

MFG.  CO. 

Chicago      New   York 

^mminmgmmiiiinnnSnBuiSiiii^^ 

gitiiniiiiiiiiiiiilliiiliiiiiiiiililtiiiiiiiniittiijiiiiiiiiiiiiiiiiiniiitiiiitiiiiiiiniiiiiiiiiiiiiiHiiiiiiiiiiiMilimiiilliiiiitlilliiiHliiiiiliuiliiMr', 

FORDTRIBLOC  f 

I  A  Chain  Hoist  that  excels  in  every  feature.  It  has  I 
I  Planetary  Gears,  Steel  Parts,  ^yi  to  1  factor  of  Safety..  | 
I        It's   the   only   Block    that   carries    a    five-year   guarantee.       I 

I  FORD  CHAIN   BLOCK  CO.  f 

I  Second   and    Diamond   Sts.,    Philadelphia  I 

'^(iiNiiKiiiiiiimiiHiimiiiiiiiiiiniiiiiiiiiiiiuiiiiiiitiiiiiiiuiiiiiiiiiiiiiiiiiiiiiiiiuiiiiiiKiiiiii iiiiiiiKiriiiMiitMiiiimi niiiiii^ 
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ihmiiiiiiiiiiiiiimiinimitiiiiiiiiiiiimiimmiiiiiiiiiiimiiiiiiiiiiiiiinitiiiiMiiiiiiiiiiiiiimiiHiiiiiiiiiiiiiiiiiiiimimiiiiiinr 

Insure  Your  Power  House  with  a  i 

CASTLE   LIBERTY   No.    1  | 

Insurance  policies  do  not  = 

pui  out  fires.     They  only  H 

pay  lor  the  damage  done  i 

by    the    fire.      The    delay  = 

caused   by  having   to  re-  i 

build    or    repair    damag:e  = 

done    by    fire   often    costs  S 

more  than  the  Insurance  | 

Company  pays.     Avoid  i 

this    delay    by    equipping-  = 

your    Power    House    with  = 

the  New    Exclusive  = 

CASTLE     LIBERTY     No.  = 

1,   a  Three-Gallon  Carbon  = 

Tetrachloride  Type.  Hand  1 

Pump    Fire    Exting^uisher  = 

which    has    sufficient    ca-  = 

pacity    to    exting-uish    al-  = 

most  any  fire  apt  to  hap-  ^ 

pen     around     the     Power  1 

House.  I 

Comparative      and      com-  i 

petitive  tests  have  proved  f 

that      a      CASTLE      LIB-  = 

ERTY    No.    1    can   extin-  | 

puish  fire  that  could  not  i 

be   controlled   by    twenty-  i 

eight    one-quart    fire    ex-  i 

tinguishers.  § 

The    extinguishing-    agent  = 

is  Castle  Liquid.  approvc<i  1 

for    Government   use    and  i 

used  by   leading  Corpora-  i 

tions.  Railroads  and  Gov-  = 

ernmental  Departments.  | 

Write    for    complete    de-  | 

gf^iption.      Write    for  = 

"Safety    Altoavs"    teUina  g 

t/ie  real  story  of  fire  tj-  = 

tinouisking  liquids.  = 

James  M.  Castle  | 

Inc.  I 

1210-1212  Arch  St.  I 

Philadelphia.  Pa.  I 

Manufacturers    and    DiHtrihutnrn  = 

of  Fire-Extinguishing  Apparatu§  = 

.7iiiiniiiiiiirriiiiiiirfiiiiiiriitniitmiiiinriiiiiiiiiiiiiiiiiiniiniiniiiiiiiiiiiiMuiMiiMiiiiiritiiitiiiniiiiiiiriiiiriiiiiininiinMiiiiifinriiuin 


ininMniimimirmiiHiimiinrMnmniiiiiiiniiiniiiriniiiiitMiiiiiiininiiiniiniiniiiiiiittiiimiiiniiniiitiiiiiiitiiiiniiiiiiniiiiiiiiiiir: 


MILWAUKEE  Olli 
STORAGE  SYSTEMS 

SELF -MEASURING  PUMPS 
KANT-LEEK  OIL  TANKS 

UNDERWRITER'S  LABELS 

CAR   aOURNAL  WASTE 
SATURATING  OUTFITS 

SEND  FOR  SPECIAL  RAILWAY 
EQ.UIPMBNT  •  CATALOG 


MILWAUKEE  TANK  WORKS 

--         IvtILWAUKEE,   tX.S.A..        -. 


=.iiHMiuininMiiiMiuiniiiniiiiiiiiiiniiiiiiiiiiinMHiniiiiiiiiiiiniiiirriiriiiMiiiriiiii'urriiiiiiitiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiHiiiiiiiuiiHl 


jtliiiiiiiitiiiHiuniiuiiiiiitiiiiiiiiiiiiniiniiiiiiniiiiiiiiiiiiiiiuinMniiiiiiiniiiMiiiiiiiiniiiniiiiiiHiiiiiiiiiiiiiiiiiiniiiiiniHtiinMuiiniiiMinMnMiuiiiniiniin 

I  The  Babcock  &  Wilcox  Company  I 

i  85  Liberty  Street,  New  York  | 

WATER  TUBE  STEAM  BOILERS  ! 


Steam  Superheaters 


Mechanical  Stokers 


Works:  BARBERTON,  OHIO— BAYONNE,  N.  J. 
BRANCH   OFFICES: 


Al'l.A.NTA.   Candler    Bulldins 
HOSTON.  4(1  Federal  St 
CHICAOO    Marquette  Building 
flNClNNATI.    Traction    Building 
f  LEVRLAND.    Guardian    BuildinK 
IIKNVER.  435  Seventf«nth  SI 


HAVANA.  CUBA.  Calle  de  Ajuilar  104 
HOUSTON.   TEXAS.   Southern   Paeiflo  Bldg. 
LOS  ANGELES.  I.  N.   Van  Nuye  BldK. 
NEW  ORLEANS.  533  Baronne  St. 
PHILADELPHIA,    North    American    Bldg. 
PITTSBURGH.  Farmers'  Deposit  Bank  BldK 


SALT  LAJCE  CITT.   705-6  Keams  Bldg. 
SAN    FRANCISCO.    Sheldon    Bldg. 
SAN  JUAN.  Porto  Rico.  Royal  Bank  Bldg. 
SEATTLE.  L.  C.  Smith  Bldg.,  Rooms  1914-1917 
TUCSON.  ARIZONA.  Santa  Rita  Hotel  Bldg. 


auiiiiMiuiiiHiimiHiiiiiiinimiiiiiimimiMtiinniHiitiiimiiiiiiiiiiiiiiiiiiiiiminiiiMiiiiiiiiiiiiiiniiiiiiiiiiiiiiniiniiniiniiuiiniiMiiMiimiitiiiiiiiniiiiiniiimiiniiiiiiMimiiitiimiiiiiii^^ 
MiiunMnMiiiiiiMiniiiiiiiiMiniiiiiiniiiiMnMiiniHiiiiMHuiniiMiiiiiiiiiiniinilllliniiHniliiHiliMiliiiliilliMlliliniiiHiiiMiMinniiiiiiiiiMliiiimiiiiMiiiiiiiiiuriiiiniiiinritiriHiiniiiirriiliMiiMiiriiMnn 

I  FOSTER  SUPERHEATERS 


A  aece(sity  for    lurbinr    ''rotection,  engine  cylinder  economy   and   utilization  of  juperheat   for  all   ita  benefits 

^i::^.o     V::±.Z'U     m  Broadway,  New  York 


I    Power  Specialty  Company   |h"^o 


siiniiiuiiiiilililllliiiiiiiiriiiiiiiiiiiuilllllliiiniimilllllllllillllillirilllllinililiilllliniillimiiliimriiii imilliilllinilliiiliriiiiiiiriiiiiiiriiiiiiiiilililiiiiimiiiliilliMniiiMiiiriiiriiitiiiiiiiiiiiiiiin iiii r iiiiiiciiiiii niiiiiiirtiiriiiiiiiiiiii iim iiiriiiii 


■iiiiiiiiiiiiiuiiiiiuiiuiiiiiRniiniiiMniiiiHnMiiiiiiiiiiiiuiiiiimiiiiiiiiiiiiiiiiiiuiiiniiiiuiiiiiiiiiiiiiuiiiiiiniiiiiiiiiimiiiii 


■naniiiiiiiiiiiiiuiiiiit 


J^vgroisiijP 


Everything  Injnsulatlon"  I  |  Simpl€^  JacRS 


iMnni 


Mica  Waxes 

Vulcanized  Fibre  Asphalts 

Varnished  Cloth  Ck)inpounda  i 

Insulatiiig  Tapes  Insulating  VamUb  | 

The  above  are  only  a  few  of  our  products  1 
Writ«  us  for  aujtlilng  In  this  line  jou  ma;  reqaln.       S 

MITCHELL-RAND  M'F'G  CO.  I 

(03  John  St. .  New  York  CltF  | 

iiianiiiniiiiiiuiinuiimntHiuiiiiiiiiiiiiiiiiiiiiiiiiiiimiiiiiiiuiimiiiinuiiuiiiiiiiiiiiiiiiiiiiiiiniaiHiiiiiiiiini 


MFG 


Railroa(te-C<mtrac,tors-Industrfes     p  = 
AutCHUoWIes-Pole  Ihillinj;  -.rKi  Onlnonce     1 1 

Temple  ton,  Kenly  bt  Co..  Ltd,  1 1 


.tlltlUllllllllllllllll. 
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giiiiiiiiiiiiiiiiuiiiiiniiiiniiii iiiiiiiiiii iiiiiiiiiiiiiiiiiiHimiiiiii iiiiiiiimiiiiiin i mil iii in s     ^iiiiiiiiiiiiiiiiiiiiiiimiiiiimiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiimimiiiiiuiiin iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiiiiiiiiilliiiiuiiilil>: 


The 
Standard  of  Quality 


MtANrTF 


BELT  FASTENERS 

MAKE  GOOD 

BELTS  GIVE 

BETTER 
SERVICE 


I  The  same  standard  is  also  main-             I 

I  tained    in    Empire,    Linotape,             | 

I  Kablak  and  Mico.                                   | 

I  They   are   well   known   in   the             | 

I  Railway  Shops  because  of  their            | 

I  durability,  high  resistivity  and             | 

i  low  cost.                                                    I 

s  = 

I  Why   not   become   familiar   with               | 

I  them  in  your  shops?     They  will               | 

I  merit  the  acquaintance                        | 

I  MICA  INSULATOR  CO, 

I  Manufacturers                                               | 

I  6S  Church  Street,  New  York       542  So.  Dearborn  St.,  CMcaco        = 

I  Worki:  Schenectady,  N.  Y.                                         | 

niiiiiiiHiiiiiiiiiiriiiiiiiiiiiiiiiiiiiiiiiiiiiriiiriiiiiiiiiiiiiiiiiMiiiitiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiiuiiiiiiiiiiiriiiitiitiiiiiiiriiiitiiiiii;     ~iiiiiiiiiniiiriiiriiiiiiniiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiriiiiiiiiiiiiiiiriuiiiiiiiiiiiiiiiiiiiiiMiiiiiiiiiiiiniiiii>iiriiiiiiiiMiiiiiiriiiiiiiiiiiiiitiiR 
jiiiiiiniiiiiimiiiiiriiiiriiiiiiiiiiiiitiiiiiiiiiiiiiiiiiNiiMiiriiiiiiiiriiiMiiiMiiMiiriiiiiiiiiiiiiiiiiiiiriiiiiiniiiiiiiriiiiriiiiiiitiMiiiiiMiiiiiiriiiiiiiriiiiiiiM 

I  INSULATING  MATERIAL 

I  T.  C.  WHITE  ELECTRICAL  SUPPLY  CO. 

I  1122  Pine  Street,  St.  Louis,  Missouri 

I  "A  Dependable  Source  of  Supply" 

s  Cotton  Tape  and  Sleeving — Oiled  Muslin  and  Tapes — Fibre — Sheets,  Rods  and  Tubes — 

I  Friction  and  Rubber  Tapes — Mica — Cut,  Uncut  and  Band — Mica  Plates,  Rings,  Segments 

I  — Fish  Paper,  Red  Rope  Paper,  Press  Board,  Insulating  Varnishes. 

I  Write  for  Catalog 

iiiiiiilliiillrMiirMiiiiiiiiiiiiiiiiiiiiiirniiiiiiMllniiiiiiiiMiiiiiiiMiiMiiiiiiiriiiiiiiiiiiiiiiiiiiiiMilMliMliililliliiMiiiiiiililliiiiiiiiiiiiMllliirriiiiiiiiiliiiiiiiMM 

uriiiiiiNiiiiiiiiiiit iliiitiiiniiiiiiiiiiiiiiiiiiiiritiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiuiiiiiiiiiiiiiiiiililiiiiriillillllllll!;      iiiiiiiiiiiMliiiiiiiiiiiiiiiiiiiiiiiiiirintiiiliiiiiiiiMiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiillliliiMililllillllllllllllillllilililMillllllli 


;      BUCKEYE  JACKS       | 

I  high-grade   R.   R.   Track   and   Car  Jacks.  I 

I  The  Buckeye  Jack  Mfg.  Co.  | 

I    .  Alliance,   Ohio  | 

^uHiiMmmiimniiiiitMiiitnirmimiiMiiiiiiiiiniiiiiiMiiimimnrMitMiiiiiiMnmiiimmiiMiitMUMnMHmiiNitiiiiiniiMiiiMiMiiiH 
umiminiiiimmMinimimHMimuinimiiHiiimmmiiiHiimii:niiinmiimiiiiiiimMinMiiiiiirmiiinMntiniMiitiHMiiiMnM 

f   DREW  MOTORMEN'S 
I   SAFETY    MIRRORS 

I  Eliminate    Accident* 

I  Send  for  catalogue  No.   18 

I      DREW  ELECTRIC  &  MFG.  CO. 

I  Collamer    Ave.    and    Nickel    Plate 

S  Railroad.   Cleveland.    O. 

jliiimillllimitiiliiimiiiiiiiiiiHiiiiiimiiiiiiiiiiiiiHiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiiiiiiimiiiiiiiiiiiiMiilliiiliiitilimiiiiiiii^ 


The  Acme  of   Insulation  | 

By  saturating  with  raw  bakelite,  heat-  = 

injf    and    preesint    paper,    a    strong-    in-  i 

sulating-   material   is   made.      Possessing'  1 

the    well-known    properties    of    bakelite  £ 

plus    great    mechanical    and    dielectric  5 

s  trench.  = 

This  product  is  known  as  | 

BAKELITE-DILECTO  i 

(Insulating  Material)  = 

=                          Vulcanized    Fibre,    Conlte,    Contlnental-Bakelite.  1 

THE  CONTINENTAL  FIBRE  CO.  | 

S                                         Newark,  Delaware  = 

:S                                                         Branch    Ofllces:  i 

I     CHICAGO,    332    S.    Michigan    Ave.      NEW    YORK.    233    Broadway.  = 

=            Pittsburgh    Oflicf — 301    Fifth    Ave.      San    Francisco    Office —  = 

i                   625   Mjirket   St.  Los  Angeles  Office 111   S.  Main   St.  i 

=         Canadian  Office.  Cor.  King  and  Yonge  Sts.,  Toronto,  Ont.,  Can,  § 
.'iliimiiiiiiiniiiiiiiiiiiiitiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiriiiiiiiiiiiiiiiiMiiiiiiiiiiriiniiiniiiuiiiiiiiiiiuiiiiiiiiMiiriiiriiiiiiiiiiiiiiiiiR 
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aiiiiiimiiimiiiiMiinnnnimiiiriiiiiiiiiiiiunioiMniinMiiiiHiiiHiuiiiiiiiiiiiHiiiiiiiiiiiiimihiiiiiiiitiiHniiiiiiiiiHiHiiiiiiiiiiiiiiiui^ 


Sherwin-Williams 

STREET  RAILWAY 
PAINTS  and  VARNISHES 

Specialists  in 
Insulating   Varnishes 

Consult  Railway  Sales  Dept. 
for  Special  Service 

T»e  Sherwin-Willimms  Co. 


Railway    Sales    Dept  ,    601    Canal    Rd.,    Cleveland. 

Factories,    Sales    Offices    and    Warehouses    in    all 

principal   cities. 


=tiiiiiiiiiiiiiiuiii>»iijiiiii» iiiiiiniiiiiiiiimimiiiiiiiiirii iiiiiiiiiiiiiiini iiiiiiiiiimiijiiiiiim iiiMBLaHiiiiin     g||,,„,,,,,|,||||||||iiitiiiiiiiiiiiiiiiiiiiinniiniiiininiiinmiiiiiniiiinniinnntiiitiiiitiiiiiiniiiiiiiiiiiiiiiiiiiiiimiiiiiiuiiiiiiiiuiiiiiiiie 

^'MiMnMHiii(»iiiiitiiiHiiniiiiiiHMUMiriitMnMHMiniiiriiiiiHiiiiiiuMiniiuiiuiniiiiMiHiuMniiiMinMiiMniiiriiiniiiiiiriinioiMiiriuiiinHiiiiiiMiiMiiriiiiMiMiiMiiMniiuiiuMUMiiiiiiiinnHiii(iiH  iiiiiiiiiit: 


amiiiiiiminiiiiiHiiniiiiniiimiiiiiiiinuiHiiiiiiiuiiiiiiiiiiuiHiiiuiiiuimnuiiiiiiiiuiiuiiliuiiluiiuiiuuiiuuiiiiiiiu 


Whenever  you  see   the 
NQ^   on  a  wrench  remem- 

Trade    Mark 

ber  that  tool  has  been  made 
as    well    as    nearly    half 
century's     experience 
make  it. 

Ask  for  a  cupy  oj  our 
Wrench  Book. 

J.    H.    WILLIAMS    &   CO. 

'•The    Wrench   People" 

'  143   Richards   St.,    Brooklyn.   N.   Y. 

143  Vulcan  St..  Buffalo,  N.  Y. 

1143    W.    120th    St.,    Chicago,    111. 


Work  Made  Easier  By  Using  Comstock  Electrical 

Appliances 


Field  Coil  Forms 


Diamond  Manufacturing  Co.,  Wyoming,  Pa. 


Field  Coil  Forms 
Armature  Coil  Forms 
Coil  Presses 
Forming  Machines 
Pulling   Machines 
Armature    and    Field 
Coil    Winding    Ma- 
chines 


Winding:  Machine  > 

Face  Plate  in  winding  machine  can 
be   ueed   either  in   perpendicular    or 
horizontal  poaition 


nnniHitiiiitniiiiiiniiiiiiuMiiiiiiiiiittiiiiiiitiitiiit iiiiiiiiiiiitiiiiiiiiiiiiiiKii i ii iiniinintiiniiiMi»iniiHHniiiMiilMiiHiirinilllliliiiiiiiiniiiiiiiiiiiiiinriiiiiiiiiiiiiiniiiriiiiiiiiiiniiiiiMitiiiiiiiiiiiitiiniiiiiiniii<iiiniiiiiiiiiittiitmiuiiiHiiiiilliiiiiiMilinii: 

I'"" ""iii'ini " iiiiiiliiMiii II iiiiii I iiiiiiminiiiiiiiii niiiiiii iiimiiiiiii iiiiiiiiiii^     uiiiimiu iiiiinillliliniiiiiiii i riiiii l null iiiiriin iiiiiuiiiiiiiii iiiiiiiiiii ii iiis 

WE  CAN  CUT  YOUR  COST  OF  I 

HEATING  CURRENT 

I   Write  for  THERMOST.^TIC  CO .XTROL  INFORMATION  i 

I                                                     ELECTRIC     HEATERS     Cut  | 

I    c^^i^^^sB^mmK^B^aB^—         Installation  and   Maintenance  | 

Charge.  i 

VENTILATORS    Also     Venti-  | 

late  in   Stormv  Weather.  I 

THERMOSTATS     Save     Cur-  I 

rent.  i 

ORIGINATED      the      use      of  i 

NON-CORROSIVE  Wire  for  | 

Electric  Car   Heaters.  = 

I                                    ,                    ORIGINATED  The  Ventilated  f 

=                                                             Coil  Stpport.  i 

I  LET  US  FIGURE  ON  YOUR  NEXT  REQUIREMENTS  I 

I  Gold  Car  Heating  &  Lighting  Co.,  17  Battery  PI.,  New  York  | 

f.iiiniiruiiiiiitiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii»iiiiiiimiiiiiiiiiiiiHiiniiiiiiiiiiiiiiiiiniiiiiiiiiiiiMiiuiiiii'iiiiiimiiiiiiiimiiiiui>> 


USG 

CARBON— GRAPHITE— METAL 
BRUSHES 

For  Car  and  Power  House  Units 

MEXICAN    GRAPHITE    CURVE  GREASE 

For  Gears  of  Electric  Cars 

MEXICAN  GRAPHITE  JOURNAL  AND  GEAR  GREASE 

MEXICAN  GRAPHITED  WOOD  CREASE 

Literature    and    detailed    information    sent    upon    request 

The  United  States  Graphite  Co. 


m 


^       SAGINAW,  MICH.,  U.  S.  A. 

Branch  Offices: 

New      York.      Chicago,      Philadelphia.      St. 

Louis.     Httsburg-h.     DeoTer.     Binmnffham, 

San  Franciaco 


I  Largest   Miners   of   Graphite   on   This    Continent  § 

.^MniMiiiuniniMniiiiinitiiiiMiitiiiiiiiMiitiittMHiniiiitiiiiMmiiiiiiitiiniiHiiHniiiiiiiiiiiiiiiriiuiMiiiiHiiiniiiiiuiMirMUMiHiiuiim 
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iJiHriiiniiiiiiiiiiiiiUMiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiiiiiiiiiiiiriiiiiriiiiiiiitiiiiiiiiMiitiiitiiniiitiitiiiiiiiiiitiMiMiimiiiRtt    liiiiMttiiimiiiiiiiiiiitiiiiiiiiiiiiiiiiiiiiiiiiiiiMiiiiiiiitiiiMiiiiiiiitiiMiiiiiitiiriiiHiiiiiiiirtiiiiiiiiriiniiiitiiiiiiitiiiiiiiiiiiiiiiittMniMHiML* 


INTERNATIONAL 
FARE    REGISTER 

. 

w    ^■4?a^s:sjj^s7' 

1 

'1 

193 

IN 

0  2  24 

Type    R-10 
Single  Register 

International    Fare    Registers.      Single    regis- 
ters,   round    and    square;    double    registers, 
duplex   counters,    car   fittings,    foot-operating 
devices     for     single     and     double     registers. 
Exclusive  selling  agents   for   Heeren  enamel 
cap  and  coat  badges. 

The  International  Register  Co. 

15   South    Throop    Street,    Chicago 

1   A  Long  Record  of 

I   Satisfactory  Performances 

i      For   nearly    IS    years   American  Railways  have 
I      standardized  on 

I  B-V  Punches  . 

Because —  | 

i      their  tool  steel  dies  last  the  longest.  | 

I      Their  finely  tempered  springs  never  break.  f 

I      Their  workmanship  has  always  measured  up  to  | 

I           an  ideal.  | 

I                               Send  for  Catalog  I 

Bonney-Vehslage  Tool  Co.  j 

I                                  Newark,  N.  J.  I 

liiiiiniiiiiiiiiiiniiiiiiiHiiiiiiiiiiiiiiitiiiiiiitiiiiniiniiiiiiitiiiiiiiriiiiiiiniiiiiiitiiiiiiiiiiiitiiiMiitiiniiiiiiiiiiiiiiiiiMMiiiiiiiiiiiiiiiiiiiHE 
aMiiiiiiiiiiiiiiiimiiiiiiiiiiiuiiiiiimiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiriiiiiiiiiii:: 


-■iiiliiiliililiiiiiiiiiittiiiriiiiriiiiiiiilliiiiiiiiiiiiiiiiiiiMiiiiiiiiiliitiiiiiiiiiiiiiiiiiiiitiiltMiiiiiiiiiiiiiiiiiiiiiiirriiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiic 
^iiiiiiiiiriiiuiiiiiiiiiiiiifiriiii riiiiiuijiiiiiiiijjiiiiiiiiiiiiijuiiiiiiuiiiiiiijiiiiiiiiiiiiiuiiiiiiiiiiiiiiiiiiiiiiiiiiuiuuiimiiiiiiiiiiuuiin 

I  Electric  car  heaters — thermostatic  control —  | 

I  pneumatic      car      door      operators — buzzers,  = 

I  single-stroke    bells,    starting    signal    lights —  I 

I  special  resistances.  | 

I  CONSOLIDATED  CAR  HEATING  CO.  f 

I  ALBANY,  NEW  YORK,  CHICAGO  I 

Smiiniiiiiiiniiiiiiiiiimiiiiiiiiiiriijiiriiiiriiiiiiii iiiiiriiiiMijiiiiiiiiiiiiii riijiiiiiiiiiiiiiiiiiiiuiiiimumiiiimimiiiiiiiinu' 

9iiiiiimiiiitiiiiiiiii]tiiiinMiiiiiMiir[iiitiiiiiiintriiiiiiniinrirtiniiiiiniiiiiiiitiiiiimiiiiiimiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiui>: 

Company       f^j.  Direct  f 

Automatic       § 
Registration      I 

By  the  f 

Passenger        | 

Rooke  Automatic     I 
Register  Co.  i 

Providence,  R.   I.  a 

iiiiimiiiiiiiiiiiiniiiiiiiiiiiiiittiiniiiitriiKiiiiiiiiiiiiiiiiiiimmiiiiimiiiiiiiiirMiininiiniiiniiiiiuiiirmiiiffi 
I'" ""iiMifiiiiiii I nil Ill iiiiiiiiiiiiiiiiiiiiiiiiiiiii I iiiiiiiiiiiiimmiiiiiiiiiiii iiiimiiiiiiiiiM^    gliiliiiiilliiiii uiiiiiiinliiiiiiii liiiHinilllllli:illlliliiiiiiiiiiiiiiiiitiiiiiiiiillllluilllllllllliiiiiliiiiiiiiiiiiiiiiuiiiliiiliillilllllll 

I  "It   Behooves  You   to   Hooverize  | 
Your   Motormen"  | 

I  We  can  help  you  | 

I  Writs  to  I 

I  The  Arthur  Power-Saving  Recorder  Co.  I 

I  2nd  National  Bank  Bldg.,  New  Haven,  Conn.  i 

Tiiiraiiimiiiiiiiiiiiiiiiiiiiiiiiiii Miniiiiii iiiiiniiiiiriiAiiiiiiiinMiiMiiiiiiiiiiniiiiiiiiiMiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiniiinin 

i "<'"< <"<"i> iiiiimiiiiiiiimmiimii iiiii iii iim iiiiiiiiiiui iiiiiiiHllllliiiiiMiiiuiiiiiiiiii 

I    Heating  and  Ventilating 

I  Let  u8  demonstrate  to  you  how  we  can  heat  and  I 

I  ventilate  your  cars  it  thJ  lowest  possible   cost  I 

I  The  Cooper  Heater  Company  i 

I  Carlisle,  Pa.  § 

rimiiiiiiimiiiiiiiiiiiiiiiiiiiiiiiimiiiiiiiiiiiiiiiiiiiiiiiiiiiimiinmiiiiiiiiiiiiiiiiiiin iiiiiiiiiuiiiiiiiimiiiniimiiiiiiiuiii  iiiimiiiiir 


The  purpose  of  a  fare  box  is  to 
insure  the  safe  delivery  to  your 
Counting  room  of  every,  fare  col- 
lected on  your  car. 

Cleveland  Fare  Boxes  take  your 
fares  direct  from  Car  Rider  to 
Counting  Room. 

The  Cleveland  Fare 
Box  Co. 

Cleveland,  Ohio 

Canadian   Branch:    Preston,   Ontario 


niiiimiiiiiimiiiiiiiiiiiiiiiii I iiiiiiiiiiiiiiiiiiiiiuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiimiiiiiiiiiiiiimiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiMi: 


Use    them    in    your    terminals — 

PEREY  TURNSTILES 
Qr  PASSIMETERS 

Faster  than  the  ticket  seller 

Percy  Manufacturing   Co.,   Inc. 

30  Cliarch  Street,  Mew  York  City 

nUIIUIIIinillMIIIMIIIIIIIIIIIIIIIIMIIIIIIIIIIIIIIIIilllHIIIIIIIIMIIIIIIIIIIItlllllllllllltllllllllllllllllllllllllllMlllilltr Illllllllllllllllllllll 

:iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiMiniiniiiniiiiiiiiiHiiiiiiiiiinliiiiiHiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniuiiiiiiiiiiii]iiiiiiiiiiiiiiiiiiiMiiiiiii,nm 

I    SAMSON  SPOT  WATERPROOFED  TROLLEY  CORD    l 


Trade  Mark  Beg.   U.   S.  Pat.  Off.  | 

=        Made  of  extra  quality  stock  firmly  braided  and  smoothly  finished.  i 

I  Carefully  inspected   and   iruaranteed  free  from   flaws.  = 

=  Samples  and  infurmution  {;ladly  sent.  S 

I        SAMSON  CORDAGE  WORKS,   BOSTON,  MASS.  | 
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-LE  CARBON E" 
CARBON  BRUSHES 


Le  Carbone 

Carbon  Brushes  are 
uniform.  They  talk 
for  themselves. 

W.  J.  Jeandron 

227   Fulton   Street 
New  York  City 


Pittsburgh  Office: 
636    Wabuh    BuUdinc 


Canadian  Diitributors : 

Lyman   Tube   A   Supply   Co.» 

Montreal   and   Toronto 


Ltd.     £      £ 


Buy  Your  Motor   Bus  and  Truck 
Accessories  at  Jobbers'  Prices 


UNITED  SPARK 


PLUGS 


Heavy  duty,  retail  price  $1.00,  | 

jobbers  45c.,  for  buses,  trucks  | 

and  heavy  cars.  | 

Junior,   retail    price    75c.,    job-  | 

bers  35c.,  for  light  cars.  | 


I  We  can  also  supply  you  with  Velvet  Recoil  | 

I  Deadeners   for  $35.00   per  set,   also   Aero  | 

I  Carburetors,    $35.00;    Opco    Carbon    Re-  | 

I  mover.  10  quarts,  $10.00  per  case.  I 

I  Wt  would  suggest  that  you  write  us  for  fold-  | 

I  ers  relative  to  these  accessories  before  pur-  | 

I  chasing  elsewhere.  | 


BLOCK  AUTOMOTIVE  CO. 

Charlotte,  N.  C. 


tMIIIUIIIIMIIHIIMIUIIIIIIIIIHnilltilUIIIIIIUIIIIIIIMimiUlllltllllllllllllllllllllMllllllllllllllllllllllMlllllllllllllllllHllllllllllllllHIIIIllin 

uiniiniituiniiiiriHiMniHiMiiiiinMiiMHiiniiiiMniinMMiiinnniHiMttMHiiiiiiiMiiHiiiniiiiiiitMiMiiiiiiiiiniiiiiiiriiii!iiiiiiiijiiiiii)|ic 


iniMHMiuriuiiiiiiiiiiiiiiiiHiiMriiiiiiiiiiiiiriiitiiiriiniiiiiiniiiiiiriiiiiiiiiriiiiiininiiiiiiMiuiiiiiiiiiiiiiiiiiiiiniiiiMiiiiiiMiiiiiiiiiiti? 
aiiiiiiiiMiiMMniMniiniimiiHiiiinmiHiiiiiiMiiiiiiiiiiniiimiiiiimiiMiiiHnnMmiinimiimiimiiiimiiitimiimiiiMmMM^^ 


MOm-JONES 
t'TIQER-BRQNZE" 

AXLE 

/ANDABMATU2E 

BEARINGS 


.^3$^ 


'Vol  dlwdys  we  cneapest,  bui  eVer 
loWefit  in  uninidte  cost 


M02E-JQNES  BEASS&METALCO. 

S(.  Louis.  Missouri. 


:niiiiiiHiiiiiiiiiiiiiiiiiiiitiiiiiiiiMiiiiiniHiiiiMiiMnuMiMiitMniiiiiinMiniiiiiiuiiit'jiiiiiiHniiniiiniiniiiiiii(iiiiiiiiiiinMniiiniiitiR 
SiiiiifiimiiimiiiiiiimiiiiiiiiiiiiiiiHiiHtiiiiiiiiiiiiiiiiiiiiiiiiMiiMiiiiiiiiiiinimiHiiiiiiiiiitiiiiimiiiiiimiiHiiim^^^ 

I         B     A.    Heceman.    Jr.,    President;    Charlea    C.    Ctitle,    rirtt    Vlce-Pref Ideot ;  i 

=         Harold  A.   Heceman.  Vice-President  and  Treasurer;  Fred  C.  J.  Dell.  Secretary;  r 

=                                 W.    C.    Lincoln,    Manager    Sales    and    Engineering.  = 

I         National  Railway  Appliance  Co.  | 

I                                    60  East  42nd  St.,  NKW  YORK  OTTT  | 

§                       Hegeman -Castle    CorDoratlon,    McCormlck    BIdg.,    Chicago   111.  1 

=                flatlonal   Railway  Appliance  Co.,   Munsey  Bldg.,    Washington,   D.    C.  = 

i                     National    Ballway   Appliance   Co..    LlUle    Bldg.,    Boston,    Mais.      ,  = 


RAILWAY  SUPPLIES 

'Xool  steel  Gears  and  Pinions,  Anderson  Slack  Adjasters,  0«ne«co 
Paint  Oils,  dapp's  Fire  Resli^lng  Paint,  Dunham  Hopper  Door 
IDevice.  Feasible  Drop  Brake  Staffs,  A nelo- American  Tarnishes, 
Paints,  Enamels,  Surfaces,  Shop  Cleaner.  Johnson  Fare  Boxes, 
Drew  Line  Material  and  Railway  Specialties,  Perry  Side  Bearings, 
Vliller  Trolley  Shoes,  Hartman  Centering  Center  Plates,  Economy 
E'ower  Saving  Meters,  H.  and  W.  EUectrie  Heat«rs,  Garland  Tentl* 
lators,  Pitt  Sanders,  National  Safety  Cbx  Eqiiipment  Co.'s  One- 
Man  Safety  Car- 


105  editors 

behind  your  paper 

No  isolated  technical  journal 
can  enjoy  one  great  advan- 
tage which  helps  make  each 
McGraw-Hill    publication    domi- 
nant in  its  field. 

That  is  the  co-operation  of  its 
own  well-rounded  group  of  editors 
with  the  editors  of  •  ten  other 
McGraw-Hill  papers — an  invalu- 
able scope-broadening  contact  of 
the  five  great  fields  of  civil,  elec- 
trical, chemical,  mining  and  me- 
chanical engineering. 


THE  11  M?GRI«y-HILL 
PUBLICATIONS 


McGraw-HiU   Co.,    Inc.,    New    York 

Ingenieria  Intemacional 

Chemical  k  Metallurgical  Engineering 

Engineering  A  Mining  Journal 


Power 
Coal  Age 

Electrical  Wiwld 

American  Machinist 

Journal  of  Electri'''.ty 

Electrical  MercbandlMng 

Electric  Ballway  Journal 

Engineering  News-Record 


~.iiimitrniiiutiiiiiiiMiiiiiniiiiiiinHiiiiiiiiiniiiiiiniiiiiiiiMMiiMiuiiiiiiiiiuiiiiiiiiiiiiiiiiniiiuiiiiiiiiiiiiiiiiiiiiiiiuiiiiiiirii<iiiiuiiili:      niiiiiiiiniiiiiiiiiiiiiiiitiiiiiriitriiniiiuinitiuiriiiirrtriniiiiiiniiuitniiiiiiiMtiiiiirrirriiiiiMiiiiiiiiiiiiriiiMiiiiiiiiiHtiiiiiiMiittiiiHUiiw 
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:jiiiiMinMiniiiifniMirMiiMintniiiiiirriiiiititiiiiiiHniiiriiiiiiiitiiiiiiiriiiiniiiiiiiiiiiMiiiriiriiiiiiiiiiiiiiinititiiiiiiii;iinuiiinMUIIIilia 

I  DIFFERENTIAL  | 

UTILITY  CARS 


Electric  Railways ! 


Badges 
Buttons  and 
Punches 
that  last- 
are  a  good 
investment 


Specify  '* American  Brand'* 

For  fifty  years  we  have  served  American 
Railways  in  the  supply  of  durable  and 
dependable  sundries  such  as  buttons, 
badges,  punches,  etc.  You  can  feel  sure 
that  their  quality  today  is  of  the  same 
high  standard  as  always. 


I  Let  u*  quot*  you  prictM  {  I 

I  AMERICAN  RAILWAY  SUPPLY  CO.  I 

I  134-136CHARLESSTREET,  NEW  YORK  |  | 

RiNtiimiiiiiiiiiiiiiniiiiiiiniiinMiuMiiiiiiiMiiiiiiriiiiiiMirriiiiiiriiniiiiiiiiiiiiitii iiiiiiiiiMiiiitiiiiiiiiiiiKiiiiMiiiiiiiiiiiiiitiiiniiTi  ^iiiiiiiiiiHiiiiiimiiiiiiitiiiniHiiiiitiiitiiiiiiiitiiiiiriiiiiiiiiinriiiiiiiMiiiiiiiiiniiiiiiiitiiiiiiiuiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiiiiinniirniiti 

jtlMiliiHiliMiiiUlllllilHiiiniiiiiiiiiriiiiiiiiiiiiiiiiiiiPiiiiiiiiiiiiiiiittiiitiiiitiiiiiiiiiiiiiiiMiriiiiMiriiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiMiiiiiMlii^  diiilliliiitiiiniinMitiiiiMtiMiiiiiiiiiUMiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiriiiiiiiiiiiiiiiiiiiiriiitHtihiiriirriiiriiiitiiiiiiMiirMiriiiiiiiiitiiiHiiiiiUE 


GET  FREIGHT 
BUSINESS! 

For  economy,  use  Differen- 
tial Cars. 

"If  It  H  unly  a  dump  rar  It  Is  iiol  a  DIITerential' 


Differential  Car 
Company,  Inc. 


The  "THiecap^iexibe"    Battery 

for 

STORAGE  BATTERY 
STREET  CARS 

THEELECTRICSrORAGER'ffTERYCO 

PHILADELPHIA 


The  Kalamazoo  Trolley  Wheels 


have  always  been  made  ot  en* 
tirely  new  metal,  which  accounts 
for  their  long  life  WITHODT 
INJURY  TO  THE  WIBE.  Do 
not  be  misled  by  statements  of 
large  mileage,  because  a  wheel 
that  will  run  too  long  will  dam- 
age the  wire.  If  our  catalogue 
does  not  show  the  style  you 
need,  write  us — the  LAEGEST 
EXCLUSIVE  TKOLLET  WHEEL 
MAKERS  IN  THE  WORLD. 


THE  STAR  BRASS  WORKS 

KALAMAZOO,  MICH.,  U.  S.  A. 


tiiiHitiiiiiiiiiHiiiiiiiiiiiiitiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiriiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiriiiiit'liiitiiniiiiiiiitiiiniiiiiiiniiiiiiiiiiiirii:      frtiiiiiiiiiiiiniiiiiiiiriiiiiuiiiiiiiiiiiuiiiiiiiitiiiiiiiiiiiiiiitiiitiiiintiiriiniiiiiiiiiiiiiiiiiimiiiiiiiiiitiniiiriiiiiiiiiiiMiiiiiiriitiiiiiiiiiiitm 
jiiiiiiiiniiiiiMiiniiiiniiiitMiiMMiiMniMiiMtnrMnMnMMiiHiiMiirhiiriiiiiMiiiiiiiiMiiiiiiiiiiiMiiHiirtiiiiiiiiiiiritiiiitiiiiiiiMitiiiiiiiii^      «MiiiiiiiiiiiuiiniiitiiHiiniiiiii:iHiitiinniiiiiitiiHiiniiiirMUiiiiiiiiiiiiiiiiriiiniiiiiiiiiiniiiirMiiiiiiiiiii:iiiiinitiiitiiiiiMiMiiHiiiiiiiic 


162    RAILROADS 
USE    DIXIE    CUP 

Penny  "Vending  Ma<;hines 


I  of  1i»*  PdorrCup  —  22O-230  w.  19" 


i>lllll)lllllllllllllllltlllll1llllllllltlll(llllllllltlllltllllllllllllllllllltlllllllirilllllllllllllllltllllIIIIIlllllllllllllMIIIIIIII1IIIIIIIIIIIIIIMIIIMIir7 

^■iiMiMiiiiMiiiiiiiiiiiiiiitiiiiiiiiiiiiiiiiiiiiiiiitiiiiiiiiDiiii iiliiiiiiiiiiiiiiiiiiiiiiifiiiiiiirtiiiDMiiiilmiriiiiriiiiiiiiiiiiililliiiiiiiilMt^ 

I      "Boyerized"  Products  Reduce  Maintenance      I 

i  Bemis   Trucks                                   Manganese  Brake  Heads  | 

=  Case  Hardened  Brake  Pins            Manganese  Transom   Plates  = 

=  Case  Hardened  Bushings                Manganese  Body    Bushings  I 

=  Case  Hardened  Nuts  and  Bolts    Bronze  Axle  Bearings  i 

I  Bemis  Pins  are   absolutely   smooth   and  true  In   diameter.  We        = 

=  carry  40  different  sizes  of  case  hardened  pins  in  stock.     Samples        f 

I  furnished.      Write   for  full   data.  = 

I  Bemis  Car  Truck  Co.,  Sprin^eld,  Mass.  | 

-iirHiiuiiiiiiiiiniiiitiiiiiiiiiiuiiuiiiniiiniiiitiiinMiiniittiiiHiiiiiMimrir'iMiiiitiiiniiMi.iMiinriiniiiiiiiiriiiitiritiiiniiiiMiiiiiiiiiinn 


AJAX  BULL  BABBITT 

The  purest  virgin  metals  in  correct  formula  alloyed  by  the 
highly  perfected  Ajax  process  enable  us  to  guarantee  that  for 
general  purposes  Ajax  Bull  Babbitt  will  wear  longer  and  run 
cooler  than  Genuine,  other  tin  base  or  lead   base  babbitts. 

THE  AJAX  METAL  COMPANY 

Established  1880 

Main  Office  &  Works:  Philadelphia^  Pa. 
Southern  Plant:  Birmingham,  Ala. 


^iiliiiiiiiiiiiii)iiiiiniiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiMniiiiiiii)iiiiirMiiiiinMiiiiiiiMiiiMininiiiiiiiiilMiiiiiiiiilliMllliiltlinilllnMlllliir! 
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Think  "SEARCHLIOir  First 


ADVERTISING  RATES 


ii^Mii 


POSITIONS  VACANT — Business  Opportuni- 
ties and  other  undisplayed  ads,  8  cents 
a  word,  minimum  52.00  an  insertion. 

POSITIONS  WANTED — Evening  work 
wanted,  tutoring  and  other  undisplayed 
ads  of  individuals  looking  lor  employ- 
ment. 4  cents  a  word,  minimum  75  cents, 
payable  in  advance. 


ADD  5  WORDS  for  box  number  in  undis- 
played aUs  if  replies  are  to  any  of  our 
offices.  There  is  no  extra  chargie  for 
forwarding  replies. 

DISCOUNT    OF    10%    if   one    payment    is 

made  in  advance  for  4  consecutive  inser- 
tions of  undisplayed   ad. 


ADS  IN  DISPLAY  fm — Space  ia  sold  by 
the  in*-h  ( -'to  in.  t9  a  pae'e).  tfee  price 
depending  upon  toCal  space  used)  within 
a  yvar,  some  space  to  be  used  each  issoe, 

lUTB  FEB  INCH  for  ards  in  display  apace : 

1  to    3  in.,  (4.50  an  in.       lis  to  29  in..  93^99  an  In. 

4  to    7  In.,  >4. 30  an  In.       3W  to  4'9  in.,  (3.8»  an  In. 

8  U>  14  in..  >4.10  an  in,       ^bj  99  in.,  t3',7»an  In. 


POSITIONS   VACANT 


POSITIONS  WANTED 


CAR  painters  wanted  for  large  interurban 
railroad.  A  man  of  experience  thorough- 
ly familiar  with  coach  painting,  who  can 
push  production,  will  have  a  permanent 
position  and  a  good  future.  P-737,  Elec. 
Ry.    Journal. 


EI^ECTRIC.\L  engineer  wanted,  with  some 
experience  in  street  railway  work,  In  city 
In  Middle  West ;  state  experience,  refer- 
ences, and  salary  desired  when  replying, 
P-60o,  Elec,  Ry.  Journal,  Old  Colony 
Bldg.,  Chicago. 


EXPERIEXCED    electric    street    car    shop 
superintendent       wanted.  Applications 

must  state  in  detail  past  experience,  pres- 
ent salarv,  salary  expected,  if  married 
or  single  and  age.  Applications  treated 
strictlv  confidential.  P-741,  Elec.  Ry. 
Journal,  Old  Colony  Bldg.,  Chicago, 


ABLE  engineering  executive  desires  corre- 
spondence with  offlcers  or  general  man- 
agers of  Class  A  or  B  property  anticipat- 
ing a  change  in  personnel  or  type  of 
organization ;  eight  years'  experience  In 
design,  erection,  operation  and  mainte- 
nance of  street  and  Interurban  railway 
rolling  stock  ;  Ave  years'  general  operat- 
ing experience  ;  at  present  manager  of  a 
small  property.  PW-731,  Elec.  Ry, 
Journal,   Old   Colony   Bldg!,    Chicago, 


E.X'GIXEKR,  construction,  maintenance, 
ways  and  structures;  15  years'  experi- 
ence, 8  years  in  charge  of  mr?n  on  track, 
overhead,  bridges  and  transmission  lines, 
also  electric  welding  work.  Age  34,  mar- 
ried. Best  references.  PW-742.  BJlec. 
Rv.  Journal,  Real  E:state  Trust  Bldg.,  Pa. 


10,000  TIES  8  FT.  0  IN. 

Hemlock  and  tamaraok  cut  from  7-in.  to 
8-in.  log's  making'  ties  5-in.  to  6-ln.  thick 
with  fat-es  4-in.  to  t5-in.  wide:  immediate 
shipment  from  Menominee,  Mich. 

ACME  TIE  CO. 

Century  Bldg..  Pittsburgh.  Pa. 


SflllllltllMIIMIIIKIIMIIII 


RAILS 


EXPERIENCED  man  wanted  In  overhaul- 
ing cars  and  motors  and  maintenance  of 
equipment  good  position  for  steady  man. 
Kankakee  Electric  Railway  Co.,  Kanka- 
kee,  III, 


GENERAL  foreman  of  electric  railway  re- 
pair shop  employing  fifty  men  desires  man 
experienced  in  modern  overhauling  and 
maintenance  methods  and  capable  of  get- 
ting results ;  heavy  interurban  high- 
speed equipment ;  location  Middle  West ; 
give  full  information  in  first  letter,  P-735, 
Klec.  Ry.  Journal.  Old  Colony  Bldg,, 
Chicago, 


PBRM.\NENT  position  open  for  several 
draftsmen  with  knowledge  of  street  rail- 
way track  work.  New  York  Switch  & 
Crossing  Co.,  15th  and  Madison  Sts., 
Hoboken,  N.  J. 


I  25   tons   N'ev   r,    In..    72    lb.,    Bish   Tee   Ball. 

£  110   tons   Relay    9   in..    99  lb.    Grooved   Girder. 

5  New  and  Relayint:  Rail  In  oUier  Weights  and  sec- 

s  ttons    availabtf   fi>r    iinnifdiate  shipment   from    stock. 

j  ^LNICKERinST.LOUIS 

I  Get    Bulletin    2S3 — ejrceptional    bargains 


^MIIIMIHtlMMIIIlllKllllllllltl 

I  "ELECTRICAL  1 

HAND  BOOK**  | 

i  The    "Burgess    Blue    Book"    contains    drawnes    and  | 

z  diagrams    of    EliH-trir.al    Machinery    and   Connections  • 

=  —Starting     Boxes.     KIWatorit.     KontroUers.     Starter*  = 

I  for   Prlntinr  Press    SloCors.    Street    Car    ControlTersv  | 

s  Transformer   Connections,    Ligtitinff.  Cirruils.  : 

1  The   seetion   on   Calculations  taltes   up  Simple  Elec-  | 

I  trical     Mathematics.     Wirins    TUMeK     Alternacins  | 

I  Current    Calculations,    etc.       It    alsO'  gives    2.(H^   tor-  | 

•  mulas,    with    problems    worked^   out.    »toowinc    their  • 

I  application.  | 

i  Price  $t.QO.    U  yvtt  decide  mU  fa  /lecp  it^  | 

1  y«ur  money  will  be  retametL  | 

I  BURGESS  ENGINEERING  CO.  | 

I  7S2  East  42nd  St.,  Chicago,  111.  I 


iftnttttinutiuttumuututiinii 


EXECUTIVE 

I  open    for    engafrement.    20    years 

1  experience      in      Street      Railway 

I  Transportation.     Last   5   years   as 

I  Superintendent     of     Company 

I  operating  in   3   Cities.     Successful 

I  in  handling  Labor  and  maintaining 

1  discipline,     also    conversant    with 

I  Claim  work,  have  handled  Claim 

I  Dept.  for  5  years. 


TRAIN  dispatcher  wanted  for  electric  in- 
terurban railway,  hours  2:00  to  11,00 
P,M.,  salarv  $190.00  per  month,  Gary 
Street  Railway,  Gary,  Inaiana. 


=  pw   740 — Elec. 

1    1570  Old  Colony  Bldg. 
!  I... 


Ry.  Jour. 

Chicago,  111. 


>iiiiiiii,iii,iii,,iiiiiiitii) 


YALE  University  needs  an  instructor  in 
electrical  engineering  for  the  university 
year  which  starts  September  30.  Op- 
portunity for  advancement  to  young  man 
who  desires  university  work.  Beginning 
salary  $1,500,  For  further  particulars 
write  or  wire  Department  of  Electrical 
Englnetering,  10  Hillhous»t'  Av#.,'  New 
Haven,  Conn, 


POSITIONS   WANTED 


RAILWAY  electrical  engineer,  age  37,  \ 
married,  technical  graduate ;  13  years' 
experience  location,  construction,  opera-  i 
tlon ;  intimately  familiar  with  power 
plant  operation,  design  and  repair  of 
rolling  stock,  overhead  line  (direct  sus- 
pension and  catenary),  transmission  and  ; 
distribution.  Accustomed  to  operation 
under  Standard  Code  rules,  understand 
schedule  making  and  handling  of  trains ; 
seeks  position  as  electrical  engineer  with 
moderate  or  large  interurban,  or  super- 
intendent of  smaller  property :  salary 
$3,000  :  prefer  Eastern  or  Southern  loca- 
tion. PW-739,  Elec.  Ry.  Journal.  Real 
Estate    Trust    Bldg.,    Philadelphia. 


New — Used — Rebuilt 

MACHINERY  AND  SUPPLIES 

for  construction  and  industrial  work. 

READING  ENGINEERING  CO,,  INC. 

154  Nassau  St.,  New  York 


FOR  SALE 
I     AT  A  BARGAIN     | 

ALL  THE  I 

I  CARS  I 

I  of  The  Blue  Hill  St.  Rv.,  | 
i  fully  equipped,  G.  E.  80s,  f 
I  800s  and  1000s.  i 


George  Spaulding,  Receiver 
Canton,  Mass. 


Aiitiiitiiiiiiiiii 


,it,iii,iitttiiittii,vii<*ii**iiitt,i 
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IMMEDIATE  DELIVERY 

Twenty-Five  Cycle  Rotary  Converters 

2 — 300-kw,  3-phaae,  25-cycle,  600-volt,  General  Electric  rotary  conTerters,  complete 
with  transformers,  primary  voltage  13,200,   secondary  380-YOlt9, 

1 — 250-kw.,  3-pha8e,  25-cycle,  6e0-volt,  General  BUectrie  rotary  converters,  complete 
with    transformers,    primary   voltage    13,200,    secondary   380   volts. 

Street  Railway  Motors 

30 — G.  E.  800'a    complete  with  controU^s. 

All    in    Splendid    Condition 

JOSEPH  MYERSON,  411  Atlantic  Ave.,  Boston  9,  Mass. 
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Passenger  Cars  and  Snow  Plows 

FOR  SALE 

rp        I  34  Ft.,    Easy   Access   double   truck   cars — "M."    Control  —  will 

1  WelVe      furnish  trucks  and  motors  if  desired  and  put  cars  in  good  operat- 
ing condition. 

T  14        A       A       ^^  ^^•'  ^°  ^^  ■^^•'  '^o^^'^  truck  closed  cars  with  vesti- 

1  WO  rlUnarea       bules  platform  complete  with  trucks,  motors  "K"  con- 
trol— ready  to  run. 

These  cars  can  easily  be  rebuilt  for  PREPAYMENT  operation  if  desired. 

T  14        A       A       12,  13,  14  and  15  Bench  double  truck  open  cars — in 

1  WO  rlUnurCCl       good  condition — with  equipment  if  desired — available 
for  immediate  delivery — and  ready  to  run. 

A  number  of  single  truck  SHEAR  SNOW  PLOWS— equipped  with  motor- 
ready  for  next  Winter's  service 
TERMS— Cash  or  easy  payments— Car  Trust  Certificates  if  desired 

EASTERN   MASSACHUSETTS   STREET    RAILWAY  CO. 


Address  Purchasing  Dept. 


No.  1  Beacon  Street,  BOSTON,  MASS. 
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I   POWER  PLANT  EQUIPMENT   | 

FOR  IMMEDIATE  SALE 


GLOUCESTER,  MASS.: 

3 — 203  hp.  B.  &  W.  Water  tube  boilerg 
1 — 266  hp.  B.  &  W.  Water  "tube  boiler 
1 — 600  hp.  B.  &  W.  Water  tube  boiler 
1 — 300   hp.    32   in.   x  48   In.  Harris-Corliss 

Single  Engine 
1 — 500  hp.  28  in.  i  36  in.  Hamilton-Corliss 

Single  Engine 
1 — 1500  hp.  30  in.  x  18  in.  x  48  in.  Penn- 

Corliss  Cross  Compound  Engine 
1—250  kw.  W.  H.  Belted  Multipolar  D.C. 

Generator 
1 — 400   kw.    G.    E.   Eng.    Type   Multipolar 

D.C.  Generator 
1 — 850    kw.    G.    E.    Eng.   Type    Multipolar 

D.C.  Generator 
Switchboard  and  Misc.  Auxiliary  equipment 

NEWBURY,  MASS.: 

3 — 115     hp.     Kendall     Horizontal     Return 

Tubular  Boilers 
2 — 14  in.  X  28  in.  x  36  in.   Slater-Corliss 

Cross  Compound  Endues 


3 — 250    kw.    W.    H.   Eng.    type   Multipolar 

D.C.  Generators 
Switchboard  and  Misc.  Auxiliary  equipment 


ESSEX,  MASS.: 


3 — 150     hp.     Kendall     Horizontal     Return 

Tubular  boilers 
1 — 150    hp.    new    eng.    horizontal    return 

tubular  boiler 
2 — 13  in.   X   23   in.  X   22   in.  Mcintosh   & 

Seymour  Tan.  Com.  High  Speed  Engines 
3 — 320  kw.  Walker  Eng.  Type  Multipolar 

D.C.  Generators 
1 — 55  kw.  G.  B.  Direct  connected  200  volt 

Booster  Set. 
1 — 150  hp.  New  Eng.  Boiler 
Switchboard  and  Misc.  Auxiliary  equipment 

LAKEVILLE,  MASS.: 

3 — 250  hp.  A.  &  T.  Water  Tube  Boilers 
1 — 16  in.  X  30  in.  x  42  in.  Hamilton-Corliss 

Cross  Compound  Engine 
1 — 325   kw.   W.   H.   Eng.   Type   Multipolar 

D.C.  Generator 
Switchboard  and  Misc.  Auxiliary  equipment 


SALEM,  MASS.: 

1 — 3500  A.B.H.  G.  E.  Curtis  Horizontal  60 
Cycle.  445  volts  A.C.  Ttirbo.  Generator 
and   Direct   connected   Exciter 

1 — Alberger  Splroflo  Jet  condenser  and 
AuxiUaries. 

HYDE  PARK,  MASS.: 

3 — 500  hp.  B.  &  W.  Water  Tube  Boilers 
1 — 1500   hp.   30V4    In.  x  62   In.   x   48   In. 

Penn   Cross   Compound   Engine 
1 — 750  hp.  20  in.  X  40  in.  x  48  in.  Greene 

Cross   Compound   Engine 
1 — 700  hp.  20  in.  x  40  in.  X  42  in.  Penn. 

Cross  Compound  Engine 
1 — 850   kw.    Q.    E.    Direct   Connected    D.C. 

Generator 
1 — 525    kw.    G.    B.    Direct   Connected    D.C. 

Generator 
1 — 500    kw.    G.    E.    Direct   Connected    D.C. 

Generator 
Condensers.      Pumps.      Blowers.      Boosters. 
Switchboard    and    Miscellaneous    Auxiliary 
equipment. 


Inspection  Solicited — Details  upon  Application. 

Terms  Cash  or  Easy  Payments.     Car  Trust  Certificates  if  Desired. 
Equipment  released  on  account  of  purchasing  power. 

EASTERN  MASSACHUSETTS  ST.  RY.  COMPANY 


Address  Purchasing  Dept. 


1  Beacon  Street,  Boston,  Maiss. 
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Machinery  in  Stock  for 
Immediate  Shipment 


@ 


I  ROTARY  CONVERTERS  | 

I  1—300  kw.,  Westg.,  3-phase,  60-cycle,  370-v.,  A.C.,  57S-V.,  I 

I  D.C.,  600  r.p.m.  | 

I  2—200   kw.,   G.E.,   3-phase,   2S-cycle,   8S-v.,   A.C.,   125-v.,  i 

I  D.C.,  8  pole,  375  r.p.m.  I 

I  FREQUENCY  CHANGER  SETS  | 

I  1 — 600  kva.,  Allis-Chalmers  Frequency  Changer  Set,  300  | 

I  r.p.m.,    3-phase,    60-cycle,   2300-v.    one    end,    3-phate,  | 

I  6600-v.,  2S-cycle  on  other  end.  | 

I  1 — 4-00  kw.,   G.  E.,   3-phase,  2S-cycIe,   6000-v.  one  side —  i 

S  2400-v.,  2-pha8e,  60-cycle  other  side — 375  r.pjn.  | 

I  ARCHER  &  BALDWIN,  INC.  I 

i  114-118  Utwrty  Street.  Mew  Tork  City  i 

I  Teltphoiu  i)S7-ilSt  Beetor  i 

niiiiiiiiiiiHiiiHiiiiiiiiiiiiiiMiimiiiiiiiiiiiiiiiriHuiiiiiiiriiiiiuiiipiiiiiiniiinitiiiiiiiHiiiiiitiiiniiiiiiiiiiiiiiHiiiiiiiiiiiiiiiiiiHiiiiimiiR 


New  Safety  Cars  | 

FOR   SALE  I 

Eight    new    single    truck,    double  I 

end,    one-man    safety    motor   pass-  i 

enger   cars    with    two    motors    all  I 

fully     equipped      ready     to      run.  | 

Colors  green   and   buff  in  enamel  | 

(numbered  but  not  lettered).  | 

Shipment  Immediately  from  Car  JVorks.  \ 

Federal  Light  &  Traction  Company  I 

60   Broadway.    New   York,   N.   Y.  | 


i  5— Rotaries— 300  K.W. 

I  600   volt  D.C..   35   cy.  A.C.  Trans.   15.000 

=  \o]t.  complete  with  Switchboards.  Bood 

=  condition. 

1  BARGAINS 

I  9end  for  oar  used  mach.  list. 

I  ROSS  POWER  EQUIP.  CO. 

=  Indianapolis,    Ind. 


FOB  SALiE 

16  West.  56  Motors.  4  K-14  Con- 
trollers. 4  National  type  BB-4 
Air  Brake  Equipments  complete. 
15  Double  Truck  Cars,  40-ft. 
long,  mounted  on  Brill  Trucks 
equipped  with  4  GE-67  Motors, 
2  K-6  Controllers.  Air  Brakes,  etc., 
complete. 

Electric  Equipment  Co. 

CommoQwealth  Buildinc,   Philadelphia.  Pa. 


Some  One  Wants  to  Buy 

the   equipment  or  machinery 
that   you  art  not  now  using. 


I  This     may    be    occupying    valuable       | 

I  space,  collecting  dust,  rust  and  hard       I 

I  knocks    in    your    shops    and    yards.       | 

I     Sell  it  Before  depreciation  Scraps  it.     | 

I  0178        I 

^iiHMiiiiimiHiiiiimiiMuiHimimiiiiiiiiiiiiiiiiiiifiiiiiiiiiimiiiiimiiuiiiiiiiHimiimMiiiiiiimiiiiiiiliiiiiliMiiiiir'itiiiniiiiiiin'iiiin 


FOR   SALE 

COMPLETE 
POWER  PLANT 

B.  &  W.  boilers,  Corliss  Engines, 
G.  E.  550  D.  C.  volt  Generators ; 
first  class  condition ;  immediate 
deliver>-. 

EASTERN    WISCONSIN    ELECTRIC   CO. 

Fond    du    Lac.    Wiwonsin 


WORRYLESS  ELECTRICAL  REPAIRS 

Od  ftU  klnda  and  sizes  A.C.  or  D.C.  motors  and  renerators,  ttartcrs,  welders,  controUers. 
or  anythinr  electrical.  Quick  shipment  from  stock  material,  of  coila  commutators — 
^afta — ^beulnrs,  etc     Bemember  oar  Initials  stand  for  onr  prodoct. 

CAREFUL  A  CCURATE        Tl/ORRYLESS 

LEVELAND      /\rMATURE         W  < 


ORKS,  Inc. 


EST.  1895 


4732-4-6  ST.  CLAIR  AVE.,  CLEVELAND 


INC.  1918 


MAC  GOVERN 

acoMPANYiv.';; 


POWE  R 

MACHINERY 


Prompt  Shipment 
From  Stock 

2 — Brill      double      truck      combination  | 

passenger  and  baggage  cars,  38  ft.  | 

long    overall,     passfnger    compart-  | 

ment    19    ft.    6    in.    long,    baggage  I 

compartment     8     ft.     7     in.     long,  | 

equipped     v%  ith      four     No.      lOI-B  I 

Westinghouse       motor       equipment  | 

complete.  | 

I — Work  car,   equippeJ    with   two  Xo.  | 

49    Westinghouse    motors   complete.  | 

40,000    lbs.     \o.    4/0    grooved    trolley  I 

wire.  I 

S  miles  of  350,000  cm.  stranded,  cable,  | 

bare.  I 

3    miles   of    No.   4/0    weatherproof   in-  | 

*ulated    wire.  | 

27  miles  of  No.  4  hard   drawn  copper  | 

wire.  I 

MacGovern  &  Company,  Inc. 

114     Liberty     Street.     New     York,     N.     Y.  | 

BR.AXt'H  OKFK'ES:  I 

Plllsburgh.    Pa..    498    Union    .\rode   BWg  I 

Seattle.  Wash..  L.  C.  Smllli  Bide.  = 

Montreal.    Que.,    285    Bearer    Hall    Hill  : 
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Caution-RAIL  USERS 

BUY  NOW.     There  is  a  SCARCITY.     We  offer  the 
following  NEW  RAILS  for  prompt  shipment: 

New  12-lb.  and  30-lb.  rails,  splices,  bolts  and  nuts. 
New  90-lb.  rails,  angle  bars,  bolts,  nuts  and  spikes. 

They  will  be  gone  soon.     Write  or  wire  for  our  quotations. 

Wire — 300,000  lb.  or  more  of  copper  trolley,  feeder,  high 
tension,  etc. 

A  number  of  steel  bridges  on  line  of  Cincinnati  &  Columbus 
Traction  Co.  For  quick  acceptance  at  $1.00  per  100  lb. 
as  is.     Photographs  on  request. 

HYMAN-MICHAELS  COMPANY 

531  Peoples  Gas  Bldg.,  Chicago 

BRANCH   OFFICES:    First   National   Bank    Bldg..   Pittsburgh,   Pa.;    Railway    Exchange 
Bldg.,   St.  Louis,   Mo.;    East   Chicago,   Ind.;   New  York:    Woolworth   Bldg. 
YARDS  AND  WAREHOUSES:   East   Chicago,   Ind.  and  St.   Louis,  Mo. 


„„t,ll»UtlMtM*IM«lit„ll. 
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For  Every  Business  fVant:  ''Think  SEARCHLIGHT  First 


i|ll>MI*lltlllllllllltlltll<flllllllllll>ttll»l 


taio 


IIIIMIIIIMMItMIIIII 


September  18,  1920  i^l  ■^¥fil|TlTff1|T7fn7S3f7&|f7&'f?n  ^^  '^^ 

Blectric  Railway  Journal  ^S^J  ^^^^J^^^^^^^^^^^^^^^^^^^^^^I^^JJ^^^H  I^^BI 

uiiiiinimi iiiiiiiiiiiiiiiiiiiii uiiiiiiiiiii I iiiimiiiiiiiiiiinr iiiiiiiiiiiniiiiiiiiiiiiiiiiMiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiii I iiiiiiiiiiiiiiiiiiiiiiiii luiiiiiiimiiiiiiiiiiiiiiiiiiiiiiiiiiKiiiiHiiiiimiiiiimiimiiiiiiiiiiimiiiiiiiiiiiiiiiiiiiiiiiiiiii^ 


NEW 

80  lb.  RAIL  &  ACCESSORIES 

ANGLE  BARS,  SPIKES,  BOLTS  AND  NUTS  COMPLETE 

For  Sale 

A.R.A.  "TYPE  B"  RAIL 

Approximately  30,000  gross  tons — standard  lengths 
Stored  at  Kearney,  N.  J. 


^> 


Note  actual  dimen- 
sions of  rail  stated 
hereon. 


HYMAN-MICHAELS  COMPANY 

Peoples  Gas  Building,  Chicago,  III. 

New  York  Office 
1324-1326  Woolworth  Building 

Pittsburgh  Office 
1312  First  National  Bank  Building 

We  buy  electric  and  steam  railways  that  •    *        t^     »  n    •■  i- 

are  to  be  dismantled  -2115  Railway  Exchange  Building 
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WHAT  AND  WHERE  TO  BUY 

Equipment,  Apparatus  and  Supplies  Used  by  the  Electric  Railway  Industry  with 
Names  of  Manufacturers  and  Distributors  Advertising  in  this  Issue 


Acetylene  Service  and  Apparatas 

Ox  weld    Acetylene   Co. 
Adv^lslng,  Mreet  Cur 

Collier.  Inc..   Barron  G. 
Air  Aftercoolere 

Ing^ersolI'Rand  Co. 
Air  BeceiTcrg 

iDffersoll-Rand  Co. 
Ammeters 

Weelon    Electrical   Inetniment   Co. 

Anchors,  Gay 

Electric  Service  Supplies  Co. 

Ohio  Brass  Co. 

Track  Specialties  Co. 

WesllDKhouse  Elec.  *  Utg.  Co. 
Angle  Bars 

Lackawanna  Stoel  Co. 
Ash  Storage  Tanks.  Cast  Iron 

Green  Engineering  Company 
Aotomobiles  and  Bnses 

Brill  Co..  The  J.  G. 

Axles 

Bemls  Car  Truck  Co. 

St.  Louis  Car  Co. 
Axle  Stralghteners 

Columbia  M.  W.  &  M.  I.  Co. 
Axles.  Car  Wheel 

Bemis  Car  Truck  Co. 

Brill  Co..  The  J.  G. 

Standard  Steel  Works  Co. 

Westinghouse  Elec.  &  Mfg.  Co. 
Bahhitt  Metal 

Ajax  Metal  Co. 

More-Jones  Brass  &  Metal  Co. 

Babbitting  Devices 

Columbia  M.  W.  &  M.  1.  Co. 
BadRes  and  Buttons 

American   Railway   Supply  Co. 
Electric   Service  Supplies  Co. 
International  Register  Co..  The 

Batteries  Dry 

National  Carbon  Co.,  Inc. 

Western  Electric  Co. 
Batteries,  Storage 

Electric  Storage  Battery  Co. 

National  Carbon  Co..  Inc. 
Bearings  and   Bearing  Metals 

Ajax   Metal   Co. 

BemiB  Car  Tru<-k  Co. 

Brady    Brass    Co. 

Columbia  M.  W.  &  M.  I.  Co. 

Eureka   Co. 

General  Electric  Co. 

More-Jones  Brass  &  Metal  Co. 

St.  Louis  Car  Co. 

Westinghouse  Elec.  A  Mfg.  Co. 
Bearings,  Center  and   Roller  Side 

Stucki  Co.    A. 
Bells  and  Gongs 

Brill  Co..  The  J.  G. 

Columbia  M.  W.  &  M.  I.  Co. 

Electric   Service  Supplies  Co. 

St.  Louis  Car  Co. 
Belt  Fasteners,  Lacing  Hooka  and 
Rivets 

Crescent  Belt  Fasteners  Co. 
Benders.  Rail 

Niles-Bement  Pond  Co. 

Reading  Specialties  Co. 

Track  Specialties  Go. 
Boilers 

Babcock  A  Wilcox  Co. 

Boiler  Cleaning  Compounds 
Bond  Testers 

American  Steel  &  Wire  Co. 

Rail  Welding  &  Bonding  Co. 

Bonding  Apparatus 

American   Steel  &  Wire  Co. 

Electric  Railway  Improv.  Co. 

Electric  Service  Supplies  Co. 

Ohio  Brass  Co, 

Oxweld  Acetylene  Co. 

Rail  Welding  &  Bonding  Co. 
Bonds.  Rail 

American  Steel  &  Wire  Co. 

Copper  Clad  Steel  Co. 

Electric  Railway   Improv.  Co. 

Electric  Service   Supplies  Co. 

General  Electric  Co. 

Ohio  Bra*»»  Cn 

Rail   Welding  &  Bonding  Co. 

Westinghouse  Elec.  A  Mfg.  Co. 
Boring  Tools.  Car  Wheel 

Niles-Bement -Pond  Co. 
^rackets  and   Cross   Arms    (See  also 
Poles.  Ties,  routs.  Etc.) 

American  Bridge  Co. 

Bates  Expanded   Steel  Truss  Co. 

Electric   Railway   Equipment  Co. 

Slectric  Service  Supplies  Co. 

Hubbard  &  Co. 

'?liio  Brass  Co. 
Brake  Adjusters 

Gould  Coupler  Co. 

National    Ry.   Appliance  Co. 

Smith-Ward  Brake  Co. 

IPestiD^ouse  Traction   Brake  Co. 


Brake   Shoes 

Amer.   Brake  Shoe  &  Pdry.  Co. 
Barbour-Stockwell    Co. 
BemiB  Car  Truck  Co. 
Brill  Co.,  The  J.  G. 
Columbia  M.  W.  &  M.  I.  Co. 
St.  Louis  Car  Co. 

Brakes.    Brake    Systems    and    Brake 
I'arts 

Ackley  Brake  &  Supply  Corp. 

Allis-Chalmers  Mfg.  Os. 

l^miu  (Jar  TiucK  Co. 

Brill  Co..   The  J.   G. 

Columbia  M.  W.  &  M.  I.  Co. 

General   Electric  Co. 

National  Brake  Co. 

Safety  Car  Devices  Co. 

St.  Louis  Car  Co. 

Westinghouse  Traction    Brake  Co. 
Bricks.  Fire 

Green  Engineering  Co. 
Bridges  &  Baildings 

American    Bridge    Co . 

Brooms.  Track.  Steel  or  Rattan 

Paxson  Co..  J.  W. 

Western  Electric  Co. 

Zelnicker.  W.  A..  Supply  Co..  Inc. 
Brushes.  Carbon 

General   Electric  Co. 

Jeandron.  W,  J. 

M organ! te   Brush  Co. 

United  States  C-raphile  Co. 

Westinghouse  Elec.  A  Mfg.  Co. 
Brushes.  Graphite 

United  States  Graphite  Co. 
Brushes,   Motor   &   Generator 

National  Carbon  Co..  Inc. 
Brushes,  Starting  &   Lighting 

National   Carbon   Co.,    Inc. 
Brush    Holders 

Anderson  Mfg.  Co..  A.  A  J.  M. 

Columbia  M.  W.  &  M.  I.  Co. 

Eureka  Co. 
Bunkers,  Coal 

American  Bridge  Co. 
Bushings,    Case    Hardened    and  I 

Manganese  i 

Bemis  Car  Truck  Co. 

Bushings,  Graphite  and  Wooden 

Bound  Brook  Oilless  Bearing  Co. 

Cables.     (See   Wires  and   Cables) 
Carbon    Brushes.      (See    Brushes, 

Carbon 
Carbons,  Photographic 

National  Carbon  Co..  Inc. 
Car  Panel   Safety  Switches 

Westinghouse  Elec.  A  Mfg.  Co. 
Cars,    Dump 

Differential  Car  Co. 
Cars.   Passenger,  Freight,  Express, 
etc, 

American  Car  Co. 

Brill  Co..  The  J.  G. 

Kuhlman  Car  Co..   G.  C. 

McGuire-Cummings  Mfg.  Co. 

National    R.v     Appliance  Co. 

Osgood  Bradley  Car  Co. 

St.  Louis  Car  Co. 

Wason  Mfg.  Co. 
Cars,  Second   Hand 

Electric   Equipment  Co. 
Cars.  Self-propelled 

Electric  Storage  Battery  Co. 

(reneral  Electric  Co.  • 

Castings,    Brass,    Composition    or 
Copper 

Ajax  Metal  Co. 

Anderson  Mfg.  Co..   A.  St  J.  M. 

Columbia  M.  W.  &  M.  I.  Co. 

Eureka  Co. 

More-Junes  Brass  A  Metal  Co. 

Castings.  Gray  Iron  and  Steel 

American  Bridge  Co. 
American  Steel  Foundries 
Bemis  Car  Truck  Co. 
Columbia  M.  W.  &  M.  I.  Co. 
Standard    Steel    Works   Co. 
St,  Louis  Car  Co. 

Castings.   Malleable  and   Brass 

Amer.  Brake  Shoe  &  Fdry  Co. 

Bemis  Car  Truck   Co. 

Columbia  M.  W.   &  M.  I.  Co. 

St.  Louis  Car  Co. 
Catchers  and    Retrievers,   Trolley 

Ackley   Brake   &   Supply  Co. 

Earn.   Chas.  I. 

Electric  Service  Supplies  Co. 

Ohio  Brass  Co. 

Wood  Oi..  Chas.  N. 
Celling  Car 

Keyee  Products  Co.- 
Caustic  Soda  Cells 

National  Carbon  CO..  Inc. 
Checks,  Employees 

American  Railway  Supply  Co. 


Ctreuit   Breakers 

Cutter  Electrical  A  Mfg.  Co..  Tho 

General  Electric  Co. 

Westinghouse   Elec.  A  Mfg.  Co. 
Clamps    and    Connectors    for    Wires 
and  Cables 

Anderson  Mfg.  Co..  A.  A  J.  M. 

Electric  Railway   Equipment  Co. 

Electric  Service  Supplies  Co. 

Ehireka  Co. 

General   Electric  Co. 

Hubbard  A  Co. 

Klein  &  Sons.  Mathiaa 

Ohio  Brass  Co. 

Westinghouse  Elec.   A  Mfg.  Co. 
Cleaners    and    Scrapers — Track     (Hc« 
also  Snow-Plows.  Sweepers  and 
Brooms) 

Brill  Co..  The  J.  G. 

Ohio  Brass  Co. 
Clusters  and   Sockets 

General    Electric   Co. 
Coal  and  Ash   Handling.       (See  Con- 
veying and  Hoisting  Machinery) 
Coll  Banding  and  Winding  Machines 

Columbia   M.   W     &   M.   I.  Co. 

Electric  Service  Supplies  C^. 
CoUs,  Armature   and   Field 

Cleveland   Armature   Works 

Columbia   M.    W.   A  M.   I.   Co. 

Diamond   Mfg.   Co. 

General    Electric   Co. 

Westinghouse  Elec.  A  Mfg.  Co. 
Colls.    Choke    and    Kicking 

Electric  Service  Supplies  Co. 

(?«neral    Electric  Co. 

Westinghouse  Elec.  A  Mfg.  Co. 
Coil   Winding   .Machines 

Diamond    Mfg.    Co. 
Coin-Counting    .Machines 

Electric   Service  Supplies  Co. 

International    Register  Co.,   The 

Johnson  Fare  Box  Co. 
Cjmbnstion  Systems 

Engineer  Co.,  The 
Commutator  Slotters 

Electric   Service   Supplies  Co. 

General    Electric  Co. 

Westinghouse  Elec.   A   Mfg.  Co. 
Commutator    Truing    Devices 

(Jeneral  Electric  Co. 
Commutators   or   Parts 

Cameron    Electrical    Mfg.    Cto. 

Cleveland    Armature    Works 

Columbia  M.  W.  A  M.  I.  Co. 

Eureka  Co. 

General  Electric  Co. 

Mica  Insulator  Co. 

Westinghouse  Elec.  A  Mfg.   Co. 
ComprvsMirs,   Air 

AllisChatmers  Mfg.  Co. 

General    Electric  Co. 

Ingersoll-Rand  Co. 

Westinghouse  Trac.  Brake  Co. 
Compressors.  Gas 

Ingersoll-Rand    Co. 
Concrete   Products 

Massey   Concrete   Products   Corp. 
Condon  se7s 

AUis-Chalmers  Mfg.  Co. 

General    KlH.aric   Co. 

Schulle  A  Koerting  Co. 

Westinghouse   Elec.   A  Mfg.  Co. 
Conduit   Fittings 

Chicago   Fuse   Mfg.    Co. 
Conduits,  Flexible 

Tubular  Woven  Fabric  Co. 
Conduits.  Underground 

Western  Electric  Co. 
Connectors,   Solderless 

Frankel   Connector   Co. 

Westinghouse   Elec.  A  Mfg.  Co. 
Controller  Fingers 

Russell   Mfg.   C;o. 
Controllers   or    PortM 

Allis-Chalmers  Mfg.  Co. 

Columbia  M.    W.  A  M.  I.  Co. 

Eureka  Co. 

General   Electric  Co. 

Russell   Mfg.   Co. 

Westinghouse  Elec,  A  Mfg.  Co. 
Controller    Regulators 

Elec,   Service   Supplies  Co. 
Controlling  Systems 

(General    Electric   Co. 

Westinghouse  Elec.  A  Mfg.  Co. 
Converters,    Rotary 

Allis-Chalmers  Mfg.  Co. 

General    Electric   Co. 

Westbirhnuse  Elec.  A  Mf?.  Co. 
Conveyors,  Belt 

Portable   Machinery   Co. 
Conveyors.    Coal    and    Ash 

Green  Eng.  Co. 

Portable  Machinery  Co. 
Conveyors,    Portable 

Portable  Machinery  Co. 


Conveying    and    Hoisting    .Machinery 

American  Bridge  Co. 

Columbia   M.    W.   A  M.   I.   Co. 

Green   Eng.  Co. 

Portable   Machinery   Co. 
Cooling    Systems 

Spray  Engineering  Co. 
Copper  Wire 

Anaconda  Copper  Mining  Co. 

Copper  Clad  Steel  Co. 
Cord,    Bell,   Trolley,    Register,  etc. 

Brill  Co..   The  J.  G. 

Electric  Service  Supplies  Co. 

International   Register  Co..   The 

Rocbhng's    Sons   Co..    John   A. 

Samscr.    Cordage    Works 
Cord  Connectors  and  Couplers 

Electric  Service   Supphes  Co. 

Samson    Cordage    Works 

Wood  Ck)..  Chas.  N. 
Couplers,   Car 

Brill   Co..   The  J.   G. 

Gould  Coupler  Co. 

Ohio    Brass   Co. 

Westinghouse  Trac.   Brake   Co. 
Cranes 

Niles-Bement-Pond  Co. 

Toledo    Bridge    A   Crane   Co..    The 

Cross  Arms.      (See  Brackets) 
Crossing   Fnundatloa« 

International   Steel   Tie  Co. 
Crossing   Signals.       (See   Signals. 

Crossing) 
Crossings,   Frog  A   Switch 

Wharton.  Jr.,  &  Co..   Wm. 
Crossings,    Track.       (See    Track, 

Special   Work) 
Crushers,  Lock 

Allis-Chalmers  Mfg,  Co. 
Culvert  Pipe,  Concrete 

Massey    Concrete    Products    Corp. 
Curtains  and  Curtain  Fixtures 

Brill  Co..  The  J.  G. 

Edwards  Co..  The  O.  M. 

Electric   Service   Supplies  Co. 

St,  Louis  Car  Co. 
Cutouts 

CThicago  Fu.*!e  Mfg.  Co. 

Cutting  .\pparatns.   Oxy-Acetylene 

Oxweld  Acetylene  Co. 
Dealers'    .Machinery 

Archer  A  Baldwin 

Electric    Equipment    Co. 

Foster  Co..  L.   B. 

Hyman   Michaels  Co. 
Derailing  Devices.      (See  also  Track 
Work) 

Cleveland    Frog   &  Crossing  Co. 

Wharton,   Jr,  A  Co..   Wm. 
Destination  Signs 

Columbia  M.  W.  A  M.  I.  Co. 

Electric  Service  Supplies  Co. 
Detective  Service 

Wish   Service,    P.   Edward 
Dogs,  Lathe 

Williams   A    Co..    J.    H. 
Door  Operating  Devices 

Consolidated    Car    Heating   Co. 

National  Pneumatic  Co.,  Inc. 

Safety  r:ar  Devices  Co. 
Doors   toiid    Door    Fixtures 

Brill   Co..    The   J.    G. 

Edwards  A  Co.,  The  O.  M. 

General    Electric   Co. 
Doors.   Folding   Vestibule 

National  Pneumatic  Co..  Inc. 
Draft  Rigging.  (See  Couplers) 
Drills,  Rock 

Ingersoll-Rand  Co. 

Drills,    Track 

American    Steel   A   Wire  Co. 
Electric  Service   Supplies  Co. 
Niles-Bement-Pond   Co. 
Ohio    Brass   Co. 

Drinking   Cups.   Sanitary   Paper 

Individual   Drinking  Cup  Co.,  Inc. 
Dryers,  Sand 

Electric    Service    Supplies    Co. 

Zelnicker  Supply  Co.,  Inc.. 
Waller  A. 
Blertrical   Wires  and  Cables 

Roebhng's  Soof  Co..   J,  A. 

Electrodes 

National  Carbon  Co..  Inc. 

Engi&oers,     Consulting,     Contracting 
and   Operating 

Allison    A    Co..    J.    S. 

Arehbold- Brady  Co. 

Arnold  Co..   The 

Clark    Management    Corp..    S.    W. 

Drum   A  Co..   A,  L. 

En  gel    A    Hevenor 

Peustcl.    Robert   M. 

Ford.  Bacon  A  Davis 
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Model    329 

Portable  Poly-Phase  Wattmeters 

These  Instruments  are  striking  examples  of  successful  in- 
strument construction.  They  embody  many  mechanical  and  elec- 
trical refinements  which  have  resulted  in  the  production  of  the 
peerless  wattmeter.  Being  shielded,  they  may  be  used  in  the 
proximity  of  stray  fields. 

Having  an  accuracy  within  'a  of  1  per  cent  of  full  scale 
value  under  normal  working  conditions,  they  are  excellent  work- 
ing standards  as  well  as  test  Instruments.  They  have  double 
current  and  potential  ranges  that  may  be  quickly  changed.  The 
power  consumption  is  very  small. 

Their  phase  angles  being  exceedingly  small,  these  Instru- 
ments may  be  used  on  low  power  factors  without  appreciable 
error  in  the   readings. 

The  current  coils  have  100  per 
cent  overload  capacity.  The  over- 
load capacity  of  the  Potential  circuit 
is  ample  and  varies  with  the  range. 
Special  Instruments  are  available 
for  use  on  very  low  factors. 

Write  for  Bulletin  2002 

Weston  Electrical   Instrument  Co. 
21   Weston  Ave.,  Newark,  N.  J. 


Model     329     Portable     Poly-Pha»e     Wattmeter 
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And  in   Principal  Cities    Throughout   the   World 
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Hemphill  &  WeUs 

Hoist.  Ene-lchardt  W. 

Jackson.   Walter. 

Jacobs  &  Co..  J.  L. 

Republic  Engineers.   Inc. 

Richey.    Albert   S. 

Sanderson    &  Porter 

Scofleld  Engineerinr  Co. 

Stone  &  Webster 

White  Engineerinr  Corp..  The  J.O. 

EnirineK.  Gns.  Oil  nr  Stentn 

Allis  Chalmers    Mfg.   Co. 

InprerBoU-Rand  Co. 

Westinghouse  Elec.  &  MJg.  Co. 
Engines,   Steam 

Allis-Chalmers   Mlg.    Co. 

Extension    Platform    Trap    Doora 

Edwards  CO..  The  O.  M. 
Fare  Boxes 

Brill   Co.,    The   J.    G. 

Cleveland  Pare  Box  Co. 

JohAson  Fare  Box  Co. 

National    Railway    Appliance    Co. 

K*^d  Water  Heaters 

Schutte  &  Koertlng  Co. 

Kmeea.    Woven    Wire   and    Fence 
Posts 
American    Steel   &   Wire  Co. 

Fenders  and  Wheel  Oaards 

Brill  Co.,  The  J.  G. 

Cleveland  Pare  Box  Co. 

Consolidated  Car  Pender  Co. 

Electric  Service  Supplies  Co. 

Star  Braas  Works 
Fibre   and    Fibre   Tahing 

Continental  Fibre  Co. 

Westinghouse  Elec.  &  Mfg.  Co. 
Field  Colls.      (See  Colls) 
Filters.  Water 

Scaife  &  Sons   Co..   Wm.   B. 

Fire   Bxtlngnlshing   Apparatos 

Castle,   Inc..  James  M. 
FlnRhlights 

National  Carbon  Co..   Inc. 
FliHidllKhts 

Electric  Service  Supplies  Co, 

Flooring  Composition 

American  Mason  Safety  Tread  Co. 

Flooring,    Grating 

Irving  Iron  Works 
Forgings 

Columbia  M,  W.  A  M,  I,  Co. 

Eureka   Co. 

Standard   Steel  Works  Co. 

Williams  &  Co..  J.  H. 

Frogs.    Track.       (See    Track    Work) 
Fennel  Castings 

Wharton,  Jr.,  Inc..  &  Co..  Wm. 

Fnmitnre,  Metal  OfBce 
Edwards  Co..  The  O.  M. 

FtMes  and  Fnse  Boxes 

Chicago   Fuse   Mfg.   Co. 

Columbia  M,  W.  A  M.  I.  Co. 

(Seneral   Electric  Co. 

Westinghouse  Elec.  tc  Mfg.  Co. 

Williams  &  Co.,  J,  H. 
Fnses,    Reflllable 

Chicago    Fuse  Mfg.   Co. 

Columbia  M.  W.  &  M,  I.  Co. 

(Jeneral   Electric  Co. 
Gages,  Oil   and   Water 

Ohio  Brass  Co. 
Gaskets 

Power  Specialty  Co, 

Westinghouse  Traction   Brake  Co. 
Gas-Electric    Cars 

General  Electric  Co. 
Gas  Producers 

Westinghouse  Elec.  A  Mfg.  Co. 
Gates.  C^r 

Brill  Co..    The   J.   G. 
Gear  Blanks 

Standard  Steel  Works  Co. 
Gear  Cases 

Columbia  M.  W,  4  M,  I,  Co. 

Electric  Service  Supplies  Co. 

Thayer  &  Co..  Inc. 

Weslinffhouse  Elec,  Sc  Mfg.  Co. 
Gears  and  Pinions 

Aekley  Brake  &  Supply  Corp. 

Bemis  Car  Truck  Co. 

Columbia  M.  W.  A  M.  I.  Co. 

Electric  Sei-vice  Supplies  Co. 

General   Electric  Co. 

National    Railway    Appliance    Co. 

Nuttall  Co..  R.  D. 
Generating  Sets,  Gas-Eleetric 

General    Electric  Co. 
Generators 

Allis-Chalmers  Mfg.  Co. 

General    Electric  Co 

Westinghouse  Elec,  &  Mfg.  Co. 

Gongs.       (See  Bells  and  Gongs) 
Graphite 

Morganite  Brush  Co. 
Grates,  Chain 

Green   Eng.   Co. 
Greases.      (See  Lubricants) 

Grinders   and   Grinding   Snpplies 

Indianapolis  Switch  Sc  Fror   Co 
Metal  &  Thermit  Corp. 
Railway  Track-work  Co. 


WHAT  AND  WHERE  TO  BUY 


OrindiDg   Blocks   and    Wheels 

Railway   Track-work    Co. 
Oaards,  Cattle 

American  Bridge  Co. 
Guards,  Trolley 

Electric  Service  Supplies  Co. 

Ohio  Brass  Co. 
Harps.   Trolley 

Anderson  Mlg.  Co..  A.  &  J.  M. 

Electric  Service  Supplies  Co. 

More-Jones  B.   &  M.  Co. 

Nuttall  Co..  R.  D. 

Star  Brass   Works 
Headllebts 

Electric  Service  Supplies  Co. 

General   Electric  Co. 

Ohio    BrasM   4  ». 

St    Louis  Car  C«.. 
Headlinine 

Keyes    Products    C». 
Heaters,    Car    (Electric) 

Consolidated    Car   Heatinff   Co. 

Gold  Car  Heating  A  LisMinr  Co 

National  Ry.  Appliance  Co. 

Snaith  Heater  Co..  Peter 

Heaters,   Gar,   Hot  Air  and   Water 

Cooper  Heater  Co. 
Smith    Heater   Co..    Peter 

Bettters,  Car    (Store) 

Electric  Service  Supplies  Co. 
Smith    Heater    Co..    Peter 

Hoists  and    Lifts 

Columbia  M.  W.  A  M.  I.  Co. 

Ford-Cbaln  Block  Co. 
Niles-Bement-Pond  Co. 
Toledo   Bridge   &   Crane   Co..    The 

Hose 

InffersoII-Rand    Co. 
Hose,  Bridges 

Ohio  Brass  Co. 

Houses.  Watchman 

Massey  Concrete  Products  Corp. 

Hydraallc  Machinery 
Niles-Bement-Pond  Co. 

Injectors 

Schutte  &  Eoerting  Cu. 

Inspection 

Electrical    Testing    Lab's 

Institutions,  Educational 

Alexander  Hamilton  Institute 

Instruments,  Meftsnrlng,  Testing  and 
Kecurding 

C^neral    Electric  Co. 
Thompson-Levering  (3o. 
Westinghouse  Elec.  A  Mfg.  Co. 
Weston    Elec.    Instrument  Co. 

Insnlating    Cloth,    Paper    and    Tape 

General   Electric  Co. 

Mica  Insulator  Co. 

ShtTwin 'Willirinis    Co. 

Standard    Underground    Cable    Co. 

Westinghouse  Elec.  &  Mfg.  Co. 

Insulation.      (See  also  Faints) 
Anderson  M.  Co..  A.  &  J.  M. 
Electric   Ry.   Equipment  Co. 
Electric  Service   Supplies  Co. 
General   Electric  Co. 
Mitchell-Rand   Mfg.  Co. 
Westinghouse   Elec.  &  Mfg.  Co. 

Insulators.       (See   also    Line 
Material) 
Anderson   M.  Co..  A.  4  J.   M. 
Drew    Electric  &   Mfg.  Co. 
Electric    Railway    Equipment    Co. 
Electric    Service    Supplies   Co. 
General   Electric  Co. 
Hemin&ray  Glass  Co. 
Ohio    brass    Co 

Weftiinchouse   Elec.   &  Mfg.  Co 
White  Electrical  Supply  Co..  T.  C. 

Insulator  Pins 

Electric  Service   Supplies  Co. 
Hubbard  &  Co. 

Jacks,        (See     also     (^>anes,     Holsti^ 
and   Lifts) 
Brill   Co..   The  J.    G. 
Buckeye  Jack   Mfg.   Co. 
Columbia  M.  W.  &   M.  I.  Co. 
Templeton.    Kenly    Co..    Ltd. 

Joints.   Rail 

Reading"    Specialties    Co. 
Track  specialties  Co. 
Zelnicker    Supply    Company.    Inc.. 
Waller  A. 

Journal    Boxes 

Bemis  Car  Truck  Co. 
Brill  Co..  J.   G. 

Junction  Boxes 

Standard    Underground    Cable   Co. 

Lamp   Guards  and    Fixtures 

Anderson  M.  Co.  A.  &  J.  M. 
,  Electric  Service  Supplies  Co. 
'       Greneral   Electric  Co. 

National  Electric  Specialty  Co. 

Westinghouse  Elec.  &    Mlg.  Co 


Lamps,  Arc  and  Incandescent.      (See 
also  Headlights) 

Anderson  M.  Co.,  A.  Sc  3.  M. 

<3eneral  Electric  Co. 

Westinghouse  Elec.  &  Mfg.  Co. 
Lamps,  Signal  and  Marker 

Ohio   Brass  Co. 
Lathe   Attachmcots 

Williams  &  Co..  J.  H. 
Lathes,   Car   Wheel 

Niles-Bement-Pond    Co . 
Lightning  Protection 

Anderson  M.  Co..  A.  &  J    M 

Electric  Service  Suppli*n  C  i. 

General  Electric  Co. 

Ohio  Brass  Co. 

Westinghouse  Elec.  &  Mtr.  (i 
Line  Material.      (See  also  Brackeu. 
Insulators,    Wires,    etc) 

Anderson  M.  Co..  A.  &  J.  M 

Archbo  Id -Brady  Co. 

Columbia  M.  W.  &  M.  I.  Co. 

Drew  Electric  St  Mfg.  Co. 

Electric    Railway    Equipment    Co 

Electric    Service    Supplies    Co. 

Eureka   Co. 

General   Electric  Co. 

Hubbard   &  Co. 

Ohio  Brass  Co. 

Westinjrhouse  Elec.  Jc  Mfg.  Co 

White  Electrical  Supply  Co..  T.  C. 
Load«-s,   Wagon.   Track   or   Car 

Portable    Machinery   Co. 
Locking  Spring  Boxes 

Wharton.  Jr..  &  Co..  Wm. 
Locomotives,    Electric 

Brill  Co.,  The  J.  G. 

(Seneral   Electric  Co. 

McGuire-Cummings   Mfg.  Co. 

Westinghouse   Elec.  &  Mfg.  Co. 
Lubricating  Engineers 

Galena-Signal  Oil  Co. 

Texas  Co. 

Universal  Lubricating  Co. 

Lubricants,  Oil  and  Grease 

Galena-Signal   Oil   Ck). 

Texas  Co. 

Universal  Lubricating  Co. 
Machine  Tools 

Columbia  M.  W.  &  M,  I.  Co. 

Niles-Bement-Pond   Co. 
Machine    Work 

Columbia  M.  W.  &  M.  I.  Co. 
^lachinery,  Insulating 

American  Insulating  Machine  Co. 
Manganese    Steel    Castings 

Wharton.   Jr..    &  Co..   Wm. 
Manganese   Steel   Special   Track 
Work 

Wharton.  Jr..  &  Co..  Wm. 
Meters    (See  Instruments) 

Electric   Service   Supplies   Co. 
Mica 

Mica  Insulator  Co. 
Mirrors   for   Motormen 

Drew   Elec.   &   Mfg.   Co. 
Motormen's  Seats 

Electric  Service  Supplies  Co. 

Wood   Co..   Chas.    N. 
Motors.  Electric 

Allis-Chalmers  Mfg.  Co. 

Westinghouse   Elec.  &  Mfg.  Co. 
Motors  and    Generators,   Sets 

(Jeneral    Electric  Co. 
Nuts  and  Bolts 

Barbour-Stockwell  Co. 

Bemis  Car  Truck  Co. 

Columbia  M.  W.  &  M.  I.  Co. 

Hubbard  &  Co. 
Ohmmeters 

Weston    EleoM    Instrument   Co. 
Oils.       (See    LubrlranU) 
Oil  Burning  Equipment 

Schutte  &  Koerting  Co. 
Oxy-Acetylene     (See    Cutting    Appa- 
ratus   Oxy.) 
Parking 

Wetilingbouse    Elec.  &  Mfg.  Co. 

Paints    &    Varnishes    (Preservative) 

Aekley  Brake  &  Supply  Co. 

Sherwin-Willi.iiiis  C^o. 

St.  Louis  Surfacer  &  Paint  Co. 

Paints  and    Varnishes    (Insulating) 

Mitchpll-Rand    Mfs"     Co. 
Sherwin-Willi;ini.^   Co. 

Paints  and  Varnishes  (or  Woodwork 
National  Rv    Appliance  Co. 
Sherwin-Williams  Co. 

Paving   Material 

American   Brake  Shoe  &  FUry.  Co 
Pickups.    Trolley    Wire 

Electric  Service   Supplies  Co. 

Ohio   Brass  Co. 
Pinion    Pullers 

Columbia  M.   W.  &  M.  I.  Co. 

Electric  Service   Supplies   Cto. 

General    Electric  Co. 

Wood  Co..  Chas.  N. 


Pinions.       (See  Gears) 

Pins.  Case  Hardened,  Wood  and  Iron 
Bemis  Car  Truck  Co. 
Electric  Service  Supplies  Co. 
(jhio  Brass  Co. 
Westinghouse  Traction  Brake  Co. 

Pipe  Fittings 

Power  Specialty  Co. 
Standard  Steel  Works  Co. 
Westinghouse  Traction    Brake  Co. 

Planers.       (See    Machine    Tools) 

Pliers,    Insulated 

Electric  Service  Supplies  Co. 

Pneumatic  Tools 

Ingersoll-Rand    Co. 

Poles,    Posts   &nd    Piling    (Concrete) 

Manpey   Concrete    Proiluctp   Corp 

Southern   C^ypress   Mfg.  Assn. 
Pole    Reinforcing 

Hubbard   Sc  Co. 
Poles.   .Metal   Street 

Bates   Expanded   Steel    Truss   Co 

Electric   Railway    Equipment  Co 

Hubbard    &   Co. 
I'ole  Sleeves 

Drew    Elec.    &    Mfg.   Co. 
Poles.   Trolley 

Anderson   Mfg.  Co..  A.  &  J.  M 

Columbia  M.  W.  &  M.  I.  Co. 

Electric  Service  Supplies  Co. 

Nuttall  Co..   R.  D. 
Poles,  Tubular  Steel 

Electric    Railway    Equipment    Co 

Power  Saving  Devices 

Arthur    Power-Saving    Recorder 

Co. 
National    Ry.    Appliance   Co. 

Pressure   Regulators 

(General    Electric   Co. 
Ohio    Brass  Co. 

Westinghouse  Elec.  &  Mfg.  Co 
Pnmps 

Allis-Chalmers  Mfg.  Co. 
Schutte   &   Koerting  Co. 

Punches,  Ticket 

American  Railway  Supply  Co. 
Bonney-Vehslage  Tool  Co. 
International   Register  Co..   The 
Wood  Co..  Chas.  N. 

Purifiers.  Feed  Water 

Scaife   &   Sons  Co..   Wm.   B. 
Ralls 

Foster  Co..   L.  B. 
Lackawanna  Steel  Co. 

Rail   Grinders.      (See  Grinders) 

RaU  Joint  PUtes 

Lackawanna  Steel  Co. 

Rail     Welding.        (See    Bracing     and 
Welding   Processes) 
Rail   Welding   and   Bondiug   Co. 

Rails,  Belaying 
Foster  Co..  L.  B. 

Zehiicker.  Walter  A..  Supply  Co.. 
Inc. 

Railway    Safety   Switches 

Westinghouse  Elec.  &  Mfg.  Co 
Rattan 

Brill   Co.,   The  J.    G. 
Electric  Service  Supplies  Co. 
McGuire-Cummings   Mfg.   Co. 
St.  Louis  Car  Co. 

Recorders.    Power   Saving 

Arthur  Power-Saving  Recorder  Co 

K^isters   and    Fittings 

Brill  Co..  The  J.  G. 
Electric   Service  Supplies  Co 
International   Register  Co..   The 
Rooke  Automatic   Register  Co. 

Reinforcement,  Concrete 

American   Steel   Sc  Wire  Co 

Repair  Shop  Appliances.  (See  also 
Coll  Banding  and  Winding  Ma- 
chines) 

Columbia    M.    W.   &   M.   I.   Co. 

Electric   Service   Supplies  Co. 

Repair    Wurk.       (See  also   Colls) 
Cleveland    Armature    Works 
Columbia   .M.   W.  &  M.  I.  Co. 
(Jeneral    Electric   Co, 
Westinghouse   Elec.  &  Mfg.   Co. 

Beplacers,   Car 

Columbia  M.  W.  &  M.  I.  Co. 
Electric  Service  Supplies  Co. 
Reading    Specialties    Uo. 

Resistance,  Grid 

Columbia   M.   W.   &   M.   I.  Co. 

Resistance.  Wire  and  Tube 

General    Electric  Co. 
Westinghouse  Elec.  &  Mfg.   Co. 

Retrievers,  Trolley.  (See  Catchers 
and   Retrievers,   Trolley) 

Rheostats 

(renera!    Electric   Cto. 

Westinghouse   Elec.  &  Mlg.  Co      ' 
Rivet  Heaters 

American  Car  St  Founry  Co. 
KuoflnK,  Car 

Ke.vis    Producli?    Co. 
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Sanders,   Track 

Brill  Co..   The  J.  G. 

Columbia  M.  W.  &  M.  I.  Co. 

Electric   Serrice  Supplies  Co. 

Ohio    RraHs   Co. 

St.   Louis  Car  C  .. 
Sash   Fixtures.  Ciir 

Bnll    Co..    The   J.    G. 
Scrapers.  Track.      (See  Cleaners  and 

Scrapers,    Track) 
Seats,    Car.       (.S>e    also    Rattan) 

Brill   Co.    The  J.  G. 

St.   Louis  Car  Co. 
jSecond-Hand    Kqulpment 

Archer   &  Baldwin 

Cleveland    Armature    Works 

Foster  Co.,  L.  B. 

Hyman   Michaels  Co 

Zelnioker    Supply    Co..    Inc., 
Walter  A. 
Shades,   Vestibule 

Brill    Co..    The  J.   G. 
Shovels 

Brill   Co..    The  J.    G. 

Hubbard    &   Co. 
Signals,  Car  Starting 

Consolidated   Car    Heatincr   Co. 

Electric   Service   Supplies   Co. 

National  Pneumatic  Co.,   Inc. 
SIfrnal  Systems,  Block 

Electric    Service    Supplies    Co. 

Nachod   Sigiial   Co..    Inc. 

U.   S.    Electric   Signal   Co. 

Wood   Co..    Chas.    N. 
Signal     .Systems.     Highway     Crossing 

Nachod    Signal    Co..    Inc. 

U.  8.    Electi-ic   Signal   Co. 

Slack    Adjusters.        (See    Brake    Ad- 
justers) 

Sleet   Wheels  and   Cutters 

Andertion   Mfg.  Co..   A.  &  J     M, 
Columbia  M.  W.  &  M.  I.  Co 
Drew    Electric  &  Mfg.  Co. 
Electric    Railway    Equipment   Co. 
More-Jonei4    Brass  &  Metal  Co 
Nullall  Co..   K.   D 

Snow-Flows,    Sweepers    and    Brooms 

Bnll  Co..  The  J.  G. 

Columbia  M.  W    &  M.   I.  Co. 

Consolidated    Car    Fender  Co. 

McGuire-Cummiiigs    Mfg.    Co. 
Soldering    and     Brai-ing     Apparatus. 
(See     "Welding     Proceases     and 
Apparatus) 
Solderless  Connectors 

Frankel   Connector   Co. 
Spikes 

American    Steel   &   Wire  Co. 
Splicing  Compounds 

Westiiighouse   Elcc.  Se  Mfg.  Co. 

Splicing    Sleeves.      (See   Clamps   and 

Connectors) 
Spray  Nozzles 

Schutle   &  Koerting  Co. 
Springs.  Car  and  Truck 

American    Steel'  Foundries 
American  Steel  &  Wire  Co. 
Bemis  Car  Truck   Co. 
Brill  Co..    The   J.    G. 
Standard   Steel    Works  Co. 

Sprinklers,    Track   and    Road 

Brill  Co..   The  J.  G. 

McGuire-Cummings    Mfg.   Co. 

St.  Louis  Car  Co. 
Steel    Castings 

Wharton.    Jr.,    &   Co.. 


WHAT  AND  WHERE  TO  BUY 


Wm. 


Steps,   Car 

American  Mason  Safety  Tread  Co. 

Irving   Iron    Works 

Universal    Safety    Tread    Co. 
Steps,  Ladder  and  Stair    (non- 
slipping) 

Irving  Iron   Works 
Steps.  Safety 

Irving  Iron   Works 


Stokers.   Mechanical 

BabcocU    &   Wilcox   Co. 
Green   Engrg.  Co. 
Westinghouse   Elcc.   &  Mfg.  Co. 

Storage    Bittterles.       'See    Batteries, 

Storage) 
Strand 

Copper  Clad  Steel  Co. 

Roebling's  Sons  Co..  J.  A 
Structural    Steel 

Lackawanna   Steel  Co.* 
Subway  Grating 

Irving    Iron    Works 
Superheaters 

Babcock   &   Wilcox   Co. 

Power   Specialty    Co. 

Sweepers,  Snow,      (See  Snow   I'lows. 

Sweepers   and   Brooms) 
Switch  Stands 

Indianapolis    Switch    &    Frog   Co. 
IlaniaiK}   Iron   Works 
Swltrhcs,   Track.      (See  Track 

Special     Work) 
Switchl>oxes 

Chicago    Fuse   Mfg.    Co. 

SwIfchfH  and   Switchboards     ■ 

Allis-Chalmers  Mfg.  Co. 

AniltTHUii    Mfg.   Co       A.    St  J.    M. 
Elcririf   Service  Supplies   Co. 
General    Electric   Co. 
Westinghouse  Elec.  &  Mfg.  Co. 

Synchroscopes 

Weston   Elec'l  Inatniment  Co. 
Tampers,   Tie 

Ingersoll-Rand  Co. 
Tanks,  Ash  and  Coal  Storage 

Green    Engineering  Co. 
Tanks,  OH  Storage 

Milwaukee   Tank   Works 

Tapes   and    Cloths.       (See    Insulating 

Cluth,    Paper  and   Tape) 
Telephones    and    Parts 

Electric  Service   Supplies  Co. 
Terminals.    Cable 

Standard   Underground    Cable    Co. 

Testing.    Commercial    and    Electrical 

Elec'l    Testing   Laboratories 

Testing    Instruments,        (See    Instru- 
ments.     Electrical       Measuring. 

Testing,  etc) 
Thermostats 

Consolidated  Car  Heating  Co. 
Gold  Car   Heating  Se  Lighting  Co. 
Railway    Utility    Co. 
Smith   Heater  Co..   Peter 

Ticket  Choppers   and  Destroyers 

Electric   Service  Supplies  Co. 
Tie  Plates 

Lackawanna  Steel  Co. 
Ties,  Mechanical 

Dayton    Mechanical   Tie  Co. 

Ties  and   Tie   Rods,   Ste«I 
American  Bridge  Co. 
barbour-Slockwell  Co. 
International  Steel  Tie  Co. 

Ties,  Wood  Cross.      (See  Poles.  Ties. 

Posts,  etc.) 
Tongue  Switches 

Wharton.   Jr..   &   Co..    Wm. 
Tool   Holders 

Williams   &  Co..  J.  H. 
Tools,    Thread    Cutting 

Williams  &  Co.,  J.  H. 


Tools,  Track  St  Miscellaneous 
Anieri'^an  Steel  St  Wire  Co. 
Columbia  M.  W.  &  M.  I.  Co. 

Electric  Service  Supplies  Co. 
Hubbard  &  Co. 
Ktein    &  Sons.   Mathias 
Railway    Track-work    Co. 

Torches      Acetylene       (Bee      Cutting 

ApparatuR) 
Tower  Wagons  and  Auto  Trucks 
McCardell  &  Co..  J.  R. 

Tdwers  and  TrnnsmiMflloo  Structures 

American    Bridge  Co. 
Archbold-Brady   Co. 
Bales    Expanded    ^leel    Truss   Co. 
Westinghoutie   Elec.   St  Mfg.  CO. 

Track   Bo'ts  Si  Spikes 

Lackawanna    Steel    Co. 
Track   Expansion  Joints 

Wharton.  Jr..  &  Co..  Wm. 
Track.   Special   Work 

Barbonr-Stof'kwell   Co. 

Cleveland    Frog   St  Crossing  Co. 

Columbia    M.    W.    &   M.    I.   Co. 

Eiigel  St  Hevenor  , 

Indianaitoha  Switch  St  Frog  Co. 

New   York   Switch   St  Croi^sing  Co 

Ramapi)   Iron   Works 

St.    Louis  Frog  St  Switch  Co. 

Wharton.   Jr..   St  Co..  Inc..   Wm. 
Transfer  Tables 

American   Bridge  Co. 

Aivhbokl-Brady   Co. 
Transfers.      (See  Tickets) 
Transformern 

Allis  Chalmers    Mfg.    Co. 

General    Rloclric   (""o. 

Western  Electric  Co. 

Westinghouse  Elec.  &  Mfg.  Co. 

Treads,   Safety,   Stair,   Car   Step 

American  Mason  Safety  Tread  Co. 

Universal  Safety  Tread  Co. 
Trolley   Bases 

Anderson  Mfg.   Co..   A.  St  J,  M. 

Electric   Service   Supplies  Co. 

(jeneral    Electric   Co. 

Nullall  Co..   R.  D. 

Ohio  Brass  Co. 
Trolley  Wire 

Anaconda  Copper  Mining  Co. 

Copper  Clad  Steel  Co. 

Trolley   Bases.    Retrieving 

Ackley  Brake  St  Supply  Corp. 

Anderson   Mfg.   Co..    A.   St  J.  M. 

Electric  Service   Supplies  Co. 

General    Electric   Co. 

Nuttall  Co..   R.  D. 

Ohio    Brass   Co. 
Trolleys  und  Trolley  Systems 

Ford  Chain   Block  Co. 
Trolley    Shoes 

Miller   Trolley   Shoe  Co. 
Trolley    Wheels.       (See    Wheels. 

Trolley) 
Trolley    Wire 

American    Steel   &   Wire  Co. 

Roebling's  Sons  Co..  John  A. 
Trucks,   Car 

American  Steel   Foundries 

Bemis   Car  Truck   Co. 

Brill    Co..    The  J.    G. 

McGuire-Ciinimings   Mfg.   Co. 

St.   Louis  Car  Co. 
Tnrhlnes.    Steam 

Allis-Chalmers  Mfg.  Co. 

General    Electric  Co. 

Terry   Steam   Turbine  Co. 

Westinghou;e>e  Elec.   St  Mfg-  Co. 


Turbines,   Water 

Allis-Chalmers  Mfg.   Co. 
Turnstiles 

Perly  Mfg.  Co..  Inc. 
Valves 

Ohio  Brass  Co. 

Schulte   &   Koerting   Co. 

Westinghouse  Traction    Brake   Co. 
Varnishes.       (See    Paints,    etc.) 

Weston    Elecl.    Instrument   Co. 

Vending    Machines,    Drinking    Cup 

Individual  Drinking  Cup  Co..   Inc. 
Ventilators,   Car 

Brill  Co..  The  J.  G. 

National   Railway   Appliance  Co. 

Railway  Utility  Co. 

St.  Louis  Car  Co. 
Vises,  Pipe 

Williams  &  Co..   J.  H. 

Voltmeters,'     (See    Instruments) 
Weston    Elec.    Instrument    <Do. 

Waste   Saturation    System 
Milwaukee   Tank   Works 

Water  Softening  St  Purifying  System* 

Scaife  St  Sons  Co..    Wm.  B. 
Wattmeters 

We&ton    Elec'l    Instrument   Co. 
Welded    Rail   Joints 

Indianapolis  Switch  St  Frog  Co. 

Rail    Welding   St   Bonding  Co. 
Welders.  Portable  Electric 

Electric  Railway  Improvement  Co.^ 

Indianapolis  Switch  St  Frog  Co. 

Rail  Welding  St  Bonding  Co. 
Welding   Processes  and   Apparatus 

Electric  Railway  Improvement  Co. 

General  Electric  Co. 

.Metal   St  Thermit  Corp. 

0.x weld   Acetylene   Co. 

Rail    Welding   &   Bonding  Co. 

Westinghouse  Elec.  &  Mfg.  Co. 
Wheel    Guards.       (See    Fenders    and 

Wheel    Guards) 
Wheel  Presses.    (See  Machine  Tools) 
Wheels,  Car,   Cast  Iron 

Bemis  Car  Truck  Co. 

Wheels.    Car,    Steel    and    Steel    Tired 

American   Steel  Foundriei 

Bemis  Car  Truck  Co. 

Standard  Steel  Works  Co. 
Wheels,   Trolley 

Anderson  Mfg  Co..  A.  St  J.  M. 

Columbia  M.   W.  St  M.   I.  Co. 

Electric   Railway  Equipment  Co. 

Electric   Service   Supplies   Co. 

Eureka  Co. 

Greneral    Electric  Co. 

More-Jones  B.  St  M.  Co. 

Nuttall    Co..    R.    D. 

Star   Brass  Works 
Whistles,   Air 

General  Electric  Co. 

Ohio    Brass   Co. 

Westinghouse  Traction  Brake  C» 
Window  Cleaners 

Block  Automotive  Co. 

Wire  Rope 

American   Steel  A   Wire  Co. 
Roebling's   Sons   Co..    John   A. 

Wires  &  Cables 

Aluminum  Co.   of   America 
American   Elec'l   Works 
American  Steel  St  Wire  Co 
Anaconda  Copper  Mining  Co. 
Copper  Ciad   Steel   Co. 
General  Electric  Co. 
Habirshaw  Electric  Cable  Co. 
Roebling's  Sons  Co.    John   A. 
Standard    Underground   Cable   Co. 
Westinghouse  Elec.  &  Mtg.  Co. 

Wire  Rope 

Copper  Clad  Steel  Co. 
Wrenches 

WilUams  St  Co..   J.  H. 


JiiiiiiitiiiiiiiuiiiiiHMiiMiiiiiiiiiiiMiiMiiniiiiiiiiniiHiiMiiiiMiuiiHiimiiiiiitiiiHiiuiiiniiiiiiiimiiiHiiuiHMitiiiiiiiiiiiMiniiiiiiniii^'     ^iiMiiiiiiriiiiiiiiiiiiiiiiiMiiMiiiuiiiiiiiiiiuiiiMiiHHiiniiiiiMiniiiimiiiinimiiiMimiiniiiiiiniiiHiiniiiniMiiiiuiMiiiiiiiiiniiuiiiiiiir, 


McGuire-Cummings  Mfg. 
Company 

General    Offices — 111    West   Monroe    St.,    CHICAGO 

City  and  Interurban  Cars  and  Trucks, 
Snow  Sweepers  and  Plows 

Express,  Combination  and  Work  Cars, 
Electric  Locomotives 


:4iilimiiiiitiiiiiiiiiiniiiiiiiiiiiiiiittMiiiiiiiiiiuiniiiiiiiiiiiitiiniiitiiiiiiiiiiiiuiiiiiiiliiiiiiiiiiiiiiiiiiiiHiiiliii(tiliiiiiiiiiiiiiiiii(iiiiitiiii: 


STUCKI    t 

SIDE      i 

BEARINGS  I 

A.  STUCKI   CO.     I 

Oliver  BIdij.  1 

Pittsburih,  Pa.      | 

i       frilllllllllllllllllllllllinMllllllllllllllllinillllMIIIIIIIIIIIIIIMIIIIIIIIIIIIIIItlllllHIIIIIIIIlllllllllllllIIIIHIIIIIItllllllllllllllllllMOIIIIIIIIIIIIR- 

=     aiiiiiniiiiiiHiiiniiiniiuiiiiiiiniiiMluiiiiiiiiiiiniitiiiniiiiiiiiiiitiliiiiiiiiiitrnniiiniinilinillMiiniliniluiiuiiKiiiiiiiiiiiiiriiiiiiiiilll 

I  I  pAIUWAl{  [  fTIUITy  f»OMPAN\(  | 

i  i                                                          Sole  Mantifacfurtrs  1 

I  I                    "HONEYCOMB"   AND   "ROFND   JET"   VENTILATORS  | 

=  1  for   Monitor   and   Arch   Roof  Cars,    and    all   classes   of  buildings;  S 

I  I                              also   ELECTRIC   THERMOMETER   CONllROL  i 

=  1                                                    of  Car  Temperalures.  § 

I  I  141-151    WKST    •i'il)    JiT.       U'rife    'or       Room  lOOd.  45  W.  3  ItJl  St.  i 

S  I                        Chicago,  III.                     ''tti<rhif/iie               New    York.    N.    Y.  = 
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The  Old  and  the  New 

JUST  as  the  oxy-acetylene  torch  has  replaced  the 
mighty  hammer  blows  of  the  old  time  smith — ^just 
as  the  cutting  flame  has  superseded  the  hack-saw — 
so  Oxwelding  has  taken  the  place  of  many  cumbersome 
and  costly  production  operations. 

Wherever  metals  are  to  be  joined,  Oxwelding  makes  the  neat- 
est, strongest  joint  and  makes  it  in  less  time,  with  less  labor  and 
for  less  money.    . 

The  ran-e  of  Cxwelding  is  practically  unlimited. 
Oxweld  Service  Engneers   can    apply   oxwelding  or  cutting    to 
your  advantage.     Why  not  consult  them  ? 

Write,  wire  or  telephone  to  the  nearest  of  the  addresses  below 
for  immediate  attention. 

Oxweld  Acetylene  Company 

NEWARK,  N.J.        CHICAGO       SAN  FRANCISCO 
World's  Largest  Maker  of  Equipment  for  Oxwelding  and  Cutting  Metals 
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umuillW^     Car  Heating  and  Ventilation 


is  one  of  the  winter  problems  that  you  must 
settle  without  delay.  We  can  show  you  how 
lo  take  care  of  both,  with  one  equipmeot. 
Now  is  the  time  to  get  your  cars  ready  for 
next  winter.     Write  for  details. 


^LlSI3i9^   ^^^  Peter  Smith  Heater  Company 


1725  Mt.   Elliott  Are.,  Detroit,  Mich. 


I^m    TRADE  MARK     -p^ 
ryingsafsteP 
(PATENTED)  *^^^        RtGUSPATOFr.  M. 

ABSOLUTELY    NON- SLIPPING   ALWAYS 
Writ,  far        IRVING  IRON  WORKS  CO. 


Catalog  2A2S 


LONG   ISLAND   CITY.   N.   Y..   U.   S.   A 


■-iiiiHiiiiiiiiiri<iriiiiiiiriiiiit(irrtiiiiiiMiiiMHriiiMiiiiiiriiiiiiliiiinitirMitiiiliMiriiiriiiiiiiiliiiiiiiiMiiti)irMuiiiiiiiiliiuriitrMiiiiiiiiiiiii; 
uiiiiiiMimiittiiiuiiiiiiiiii'niiniiiiiMiiiiiiiiirtiiiiiiitiiiiiiiiiiiiitiiiriiiiiiittiiitiiiiiririiiitiiiiiiiniiiniiiiiirtiiitiiiMiriiioiiiiiiiiiiitiiiii- 

=  MASON  SAFKTY  TREAU — Load  or  c&rr>orua(1  um  niled.  noD-silppery.  = 

=  prevcnia  ftccldcnta:  cut*  out  damaec  sulta.  = 

i  KARBOLITH    CAR    H.OORINC— For   steel    cars"    U   sanitary,    light  = 

=  vr'glH.  fire  proof,  non-e!lppery.  = 

=  STANWOOD  STEPS — Self-cleaning,  non-slippery,  llgbt.  = 

i  f  )ver  six  million  feet  used  without  accident  being  reported  within  the  knowl-  = 

=  edge  of  manulacturer.     Our  products  used  on  all  leading  railroads  on  ears  E 

=  and  stations.     For  details  address:  = 

=  AMERICAN  MASON  SAFETY.  TREAD  CO.,  Lowell.  Mass.  = 

=  Branch  Offices;  Boston,  New  York  City,  Philadelphia.  = 

=  Agencies  in  all  principal  cities.  = 

=  Joseph  T.  Rypfson  4  Ron.  deneral  Western  Distributors.  = 
niiiiiniii;iflMf^miiniHiiiiiiiiii!iiiiiiiiin»rnHniMiMiniinMintHiHiniriiiMiiMiitiiiKtiiini'-iniuriMirii(riiiiiiiiriiiiiiiiiiitiiiiiriHn 
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I       UNIVERSAL  ANTI-SLIP  TREADS       | 

I  cars  and  station  steps.  | 

I         Universal  Safety  Tread  Company         | 

I  40  Court  St.,  Boston,  Mass.  | 
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Use  the 

• 

ri^ht  brushes 

'^LT'EARS  of  experience  in  mak- 

X  ing    brushes    have    qualified 

us  to  supply  the  right  brush  for 

*       every  type  of  railway  motor. 

Correct  brushes  reduce  commu- 

tator wear  and  losses  due  to  "tie 

ups".    Take  advantage  of  our  ex-  ■ 
perience  to   help   you  select  the 
correct  brushes. 

/^\^<^ 

Write  the  address  below 

ff 

National  Carbon  Company 

Incorporated 

Cleveland,  Ohio                              San  Francisco,  Calif. 

Canadian  National  Carbon  Co.,  Limited,  ToronU 

4U20 
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Columbia 
Equipment 


The  products  of  the  Columbia  Machine 
Works  are  so  varied  in  their  uses  that  it  is 
impossible  to  enumerate  them  upon  this  page. 
Our  plant  is  so  large  and  so  well  equipped 
that  we  can  make  anything  you  desire  from 
either  wood  or  metal. 

Since  1891  when  the  name  "Columbia"  came 
into  being  as  a  trade  mark  it  has  been  recog- 
nized thruout  the  electric  railway  field  as  de- 
noting good  work,  prompt  deliveries  and 
moderate  prices. 

There's  a  specialist  for  each  and  every  de- 
partment of  Columbia  Manufacture.  We  are 
prepared  to  make  prompt  deliveries  on  any 
of  the  Columbia  products  listed  below. 


The  Columbia  Machine  Works  &  Malleable  Iron  Company 

Atlantic  Ave.  and  Chestnut  St.,  Brooklyn,  N.  Y. 


J.   G.   Baehler,   Fres.   und   Treat*. 
I,.  O.  Smith,  V.  P.  &  Gen.  Mgr. 

Chas.   Buehler,  Secy. 
A.  T.  BalTa.  ."isst.  Gen.  Mgr. 


A.   A.   GREEN,   Sales  Met., 

5Q   Church   St.,   N.   Y.   C. 

Ernest  Keller 

Frank  Hedley 

Brooklyn,  N.  Y. 

E.     ALLISON     THOKNWELL, 

1036-7  Atlanta  Trust  BIdg., 

Atlanta,    Ga. 


i.    L.    WHITTAKER. 
141  Milk  St.,  Boston,  Mass. 

F.  F.   BODI.ER, 

903    Monadnock   BldK., 

San  Francisco.  Calif. 

W.    McK.    WHITE 
fi?13  Cornell   .Ave.,   Chicago.   III. 


TOOLS 

Armature  and   axle   straig^hteneri 

Armature  shaft  straighteners 

Armature   buggies  and  stands 

Babbitting  molds 

Banding  and   heading  machines 

Car  hoists 

Car  replacers 

Coil  tapping  machines  for  armature  leads 

Coil   winding   machines 

Pinion  pullers 

Pit   jacks 

Signal  or  target  switches 

Tension  stands 


CAR  EQUIPMENT 

Armature  and  axle  bearings 

Armature  and   field   coils 

Bearings    (axle  and  armature) 

Brush-holders    and     brush-holder    springs 

Brake,  door  and  other  handle* 

Brake   forgings,  rigging,  etc. 

Car  trimmings 

Commutators 

Controller  handles 

Forgings  of  all  kinds 

Gear  cases    (steel   or  malleable  iron) 

Grid  resisters 

Third-rail  shoe  beams  and  accessories 

Trolley  poles    (steel)    and  wheels 
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New  Motorman^s  Seat 

Increases  Seating  Capacity  of 

BIRNEY  SAFETY  CAR 

An  advantage  which  should  not  be  overlooked.  The  Standard  Double-end 
Birney  Safety  Car  equipped  with  this  swing  type  Motorman's  Seat  now  has  a 
seating  capacity  of  33. 

Another  important  feature  is  that  it  is  independent  of  the  reversible  seat  in  the 
motorman's  position,  making  the  latter  interchangeable  with  the  carbody  seats. 
However,  the  reversing  of  the  seat  back  automatically  moves  this  Motorman's 
Seat  from  the  operator's  to  the  passenger's  position. 

Fully  described  in  Brill  Bulletin  No.  249 
Copy  mailed  upon  request. 


11 


The  J.  G.  Brill  Company 

Phii-a.de: i-F»HiA.,  Pa. 


■I 


American    Car    Co.    — 
ST.  L.auis    ivio. 


C.C.  KuHLMAN  Car  Co. 

Ol-EVE1_AMD,OHIO. 


Wasdn    Manf'g  Co. 

BPRlrMOFIEI-D.MASa? 
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G-E  Electric  Passenger  Locomotive  with 
Gearless  motors  recently  placed  in  opera- 
tion  on  the  western  division  of  the  Chi- 
cago,   Milwaukee    and    St.    Paul    Railway. 


Gearless  motors   showing  frame 
raised   off   of    armatures. 


Sliding  pantograph  is  light  but 
strong  and  has  great  current 
carrying   capacity. 


G-E  Line  Material — Twin  catenary 
construction  on  Rocky  Mt.  Section. 


Gearless  Motors  for 
Super-Service 

High-Speed  running,  flexibility  in  control  and 
minimum  weight  per  axle  have  resulted  from  the 
use  of  gearless  bipolar  motors,  on  the  Chicago, 
Milwaukee  &  St.  Paul  Railway's  locomotives. 

Motor  armatures  are  built  directly  on  the  axles 
with  wheels  pressed  and  keyed  in  place. 

There  are  no  motor  bearings  or  gears,  the  design 
being  the  last  word  in  simplicity. 

Blowers  give  forced  ventilation  for  cooling  the 
armature  core  and  also  for  cooling  the  field  coils 
and  starting  resistors. 

The  control  provides  eight  operating 
speeds  and  for  protection  against  line  dis- 
turbances. High-Speed  circuit  breakers  on 
the  locomotive  will  act  within  six  one 
thousandths  of  a  second. 

Lowest  maintenance  cost,  highest 
operating  efficiency  and  absolutely 
guaranteed  performance,  that  is  the 
whole  story  of  General  Electric 
locomotives. 


General  Office 
Schenectady:  N.Y 


General^Electric 


Company 


Sales  Offices  in 
all  large  cities 


McGraw-Hill  Co.,  Inc. 


September  25th,  1920 


Twenty  Cents  per  Copy 


ELECTRIC  RAILWAY 
JOURNAL 


Prepare  now  for  winter's  storms  and  months 
of  cold  weather.  With  the  Utility  Ther- 
mometer Control  on  your  cars,  a  constant 
temperature  can  be  automatically  maintained, 
with  a  variation  of  not  more  than   1   degree. 


This  exact  control  [means  money  saved  in 
power  and  greater  comfort  fcr  your  passen- 
gers. Equip  your  cars  with  Utility  Ther- 
mometer Control  and  save  dollars  in  the  coal 
pile.    Address  nearest  off-ce  for  complete  data. 


RAILWAY  UTILITY  CO.  ^^^-li'^:^  11^  t\: 


UTILITY 
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Annual  A.  E.  R.  A.  Convention 
The  Inspiration  for  the  Industry 


"Boss",  said  Joe  to  the  Vice-President,  "I 
told  Bill,  our  Master  Mechanic,  this  morning 
that  you  had  arranged  for  him  to  accompany  us 
to  the  Convention  and  he  is  tickled  about  it." 

"That's  good",  said  the  Vice-President.  Let's 
plan  to  make  the  most  of  it  this  year.  I  am 
going  to  ask  each  of  you  to  make  out  a  report  of 
what  we  see  and  hear  at  the  Convention,  bring- 
ing out  all  new  ideas  and  theories  which  might 
be  of  value  to  us.  " 

"A  fine  plan.  Boss",  replied  Joe.  "Back  in 
1910  when  I  first  saw  Westinghouse  HL  control, 
I  recognized  it's  merits,  and  you  adopted  it  on 
my  recommendation.  It  has  since  become  the 
standard  of  the  country.  " 


Westinghouse  Electric 

Sales  Offices  in    All  Large  American  Cities     \C''llIc?S'ic' 


&  Manufacturing  Co. 


East  Pittsburgh,  Pa. 
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One  of  the  250  Safety 
Cars  recently  purchased 
by  the  Eastern  Massa- 
chusetU  (Bay  State)  St. 
Ry.,  on  the  tracks  of 
that  company,  City  of 
Lynn.  "Bungalow"  air 
compressors  were  se- 
lected for  the  entire 
250  cars. 


The  Superior  Merits  of  Bungalow  Air  Compressors 
Place  250  on  Largest  St,  Ry.  Line 


The  Public  Trusteeship  managers  of 
the  Eastern  Massachusetts  (Bay  State) 
St.  Ry.,  having  in  mind  the  best  in- 
terest of  the  traveling  public,  also 
recognizing  the  superior  merits  of  the 
Bungalow  Air  Compressor,  have  se- 
lected Bungalow  Air  Compressors  on 
its  recent  orders  for  250  Safety  cars. 
The  compact,  low-built  design  and  its 


highly  satisfactory  performance,  espe- 
cially adapt  the  "Bungalow"  air  com- 
pressor to  "Safety"  car  service.  It  has 
been  included  in  all  the  largest  installa- 
tions. Over  3306  Safety  Cars  now 
running  on  185  different  electric  lines 
throughout  the  United  States  are 
equipped  with  Bungalow 
air  compressors. 


Brake  Building  Our  Business  for  a  Lifetime 

Westinghouse  Traction  Brake  Company 

General  Offices:  Pittsburgh,  Pa. 
Works:  Wilmerding,  Pa. 


New  York 
San  Francisco 


Washington 


Chicago 
St.  Louis 
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There  Is 


But  One 


Safety  Car 


A  car  with  its  rear  platform 
locked  is  not  a  safety  car. 

A  car  with  a  single  operator 
doing  the  work  of  two  is  not 
a  safety  car. 

A  csk  with  a  separately 
operated     control,     brakes, 


doors,  steps  and  sander  is 
not  a  safety  car. 

Such  cars  may  properly  be 
termed  one-man  cars  but 
they  are  not  SAFETY  cars. 

A  Safety  Car  is  primarily  a 
car  that  is  safe;  and 


It  is  not  a  Safety  Car  unless 

it  is  equipped  with  automatic,  laborless  apparatus,  so  interlocked  that,  regardless  of  the  illness 
or  distraction  of  the  operator,  the  power  will  be  cut  off  instantaneously,  the  air  brakes  and 
Sander  applied  immediately  thereafter,  and  the  doors  unlatched  for  safe  and  easy  exit.  Further- 
more, it  is  a  Safety  Car  only  when  the  doors  must  be  closed  and  the  step  folded  before  the  car 
can  start,  and  when  the  air  brake  must  be  applied  before  the  doors  are  opened  and  the  step  lowered 
in  bringing  the  car  to  a  service  stop. 

With  the  details  of  the  foregoing  specification  embodied  in  your  cars,  you  "can  tell  the  world" 
that  you  are  operating  the  safest  car  known  to  the  electric  railway  industry. 

SAFETY  CAR  DEVICES  COMPANY 


Main  Office— Boatmen's  Bank  Building,  ST.  LOUIS 

CHICAGO  WASHINGTON,    D.    C.  NEW  YORK  SAN  FRANCISCO 

Railway   Exchange   BIdg.  Munsev    Bldg.  City  Investment  BIdg.  Southern  Pacific  Bide. 

CANADA — Canadian  Westinghouse  Co.,  Ltd.,  Hamilton,  Ont. 


PITTSBURGH 
Westinghouse  BIdg. 
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For  a  Tacoma  Business 
and   Pleasure    Center 


During  the  busy  day  the  Tacomans  resort  here  for  business;  in 
the  evening  for  pleasure. 

So  Ninth  Street  and  Broadway  is  a  busy  center  at  all  times  with 
plenty  of  car  movement — more  than  ever  in  fact  since  the 
shorter-headway  safety  car  came  along. 

Naturally,  an  intersection  like  this  is  put  up  with  Phono-Electric 
Trolley  Wire,  because  The  Tacoma  Railway  and  Power 
Company  wanted  a  wire  that  would  stay  put  and  stay  up. 

Phono-Electric  does! 
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You  Are  Paying  More  for  Poor  Bonding 
Than  Good  Bonding  Costs 


It  looks  like  money  saved  to  let 
bonding  slide. 

Actually  it  is  extravagance. 

At  every  poorly  bonded  joint 
voltage  drops  and  power  is  con- 
sumed. 

Your  power  costs  wipe  out  the 
money  saved  on  bonding. 

Burnt-out  armatures — the  result 
of  low  voltage — keep  skilled 
workmen  busy. 

Cars — starved  as  to  voltage — 
operate  slowly  and  service  suffers. 

"The  Return  Circuit"  explains 
every  phase  of  rail  bonding  and 
its  effect  on  operation.  It's  in- 
teresting— and  free. 


O-B  Bonds  are  Good  Bonds 

A  few  typical  O-B  Bonds  are  illustrated 
here.  There  is  one  O-B  Type  just  rifjht 
for  your   road. 


Type    AW-3    Bund    for    Kail    ol'    Kail 
Also   made   fur   BuHe   of   Rail 


O-B  Arc  Weld  Bond 


Type  ST--J  Bond 


One   of   the   three   types   O-B   Gas 
Weld  Bond 


T.vpr  t-'.i   Rond 
Concf^led  Tyi>f  uf  Bund,  installed  uiiilf^r  HitlU-i*  hiir 


Type   y:-'i    Itond 

A  long  bond   for  iii*i>und  tlie  Kplice  bur.      KHi>4*<>iuIl.v 

valuable  on   juinf«i   where  rail    niovenieiit 

in   ronNidrnibli*. 


O-B  Stud  Terminal  Bond.    Made  with  either 
compressed   or  pin   expanded   terminals. 


THE  OHIO  BRASS  COMPANY,  Mansfield,  Ohio 

New  York  Philadelphia  Pittsburgh  Chicago 

I -OS  Angeles  San  Francisco  Paris,  France 

Manufactures   Trolley   Materials.    Rail   Bonds,   Car   Equipment,   Hi-Tension    Insulators,   Third    Rail  Insulators. 
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THE  SOLUTION  OF  YOUR 
TRACK  GRINDING  PROBLEMS 


The  solution  of  your  track  grinding  problems  lies  in  the 
continued  use  of  one  or  more  of  the  three  Railway  Track- 
work  Company's  grinders. 

If  your  rail  is  giving  trouble  from  corrugations  or  badly 
cupped  joints,  the  Reciprocating  Track  Grinder  will  best 
serve  your  needs. 

If  you  are  making  extensive  track  repairs  with  an  arc  weld- 
ing set,  the  Atlas  Rail  Grinder  is  essential  for  removing  the 
surplus  metal  used  in  building  up  the  low  joints. 

If  you  desire  the  best  that  is  to  be  obtained  in  a  grinder  of  the 
grinding  wheel  type  and  one  that  is  up-to-date  and  reliable, 
specify  the  Universal  Rotary  Track  Grinder. 


RAILWAY  TRACK-WORK  CO. 

3132-48  East  Thompson  St.,  Philadelphia 


ETclusive  Agents — West 
ATLAS    EAILWAY    SUPPLY   CO.        ELECTRICAL   ENGINEERING    i 
Chicago.   lU.  MANUPACTfRING   CO 

Pill«bur?h.  Pa: 


Kxclu»ire  Agents — .Vetr  England 
CHAS.   N.   WOOD  CO.  HITCHCOCK,  X.TJOTD  k.  CO..  Inc. 

Boston,   MasB.  77A  Queen  Victoria  St..  E.  C. 

London.  England. 
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63%  for  Bearing  and  37%  for  Reinforcement 


IN  Steel  Twin  Ties  the  economical  distri- 
bution of  Steel  under  the  work  a  tie  is 
called  on  to  do  takes  these  percentages. 

The  larger  proportion  of  the  Steel  goes 
into  the  Three-Foot  by  Thirteen -Inch 
Bearing  Plates,  which  are  Five-sixteenths 
Inch  thick.  Flanged  sides  provide  for 
stresses  in  the  plates  and  in  combination 
with  the  Three-Foot-Long  Bearing  utilize 
all  the  Steel  in  them. 

The  smaller,  but  equally  important, 


proportion  goes  into  theThree-Inch  Chan- 
nels, which  weigh  Four  Pounds  to  the  foot. 

They  space  the  rail  so  accurately  that 
no  gauge  is  needed  in  laying  Steel  Twin 
Ties. 

They  also  reinforce  the  track  founda- 
tion at  Three-Foot  Intervals. 

This  efficient  distribution  of  Steel  is 
the  fundamental  principle  of  permanent, 
proved  construction  at  less  first  cost  than 
wood  tie  probabilities. 


The  International  Steel  Tie  Company 

Manufacturers  of  Steel  Twin  Ties  and  Crossing  Foundations 
16702  Waterloo  Road  CLEVELAND,  O. 
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CKe  RESILIENT  RAILWAY  TIE 

^ —  -flk— 2 


Builds  Track  with  no  come  Back  -—-^ — 


Concrete  was  never  accused  of  having 
the  property  of 

yet  as  a  track  foundation  "it  has  its 
points." 

You  can  put  resiliency  into  this  most 
excellent  of  road  beds  by  the  use  of 
Dayton  mechanical  Ties. 

The  Asphalt  cushion  in  this  Resilient 
tie  dissipates  the  shock  of  heavy 
traffic,  and  makes  riding  on  concrete 
as  easy  as  on  pneumatic  tires. 

It's  the  Tie  that  does  it. 

THE     DAYTON     MECHANICAL    TIE     CO.,     704    COMMERCIAL     BUILDING.     DAYTON,     OHIO 
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These  Keystone  Spe- 
cialties are  Standard 
Equipment  on  nearly 
all  Safety  Cars. 


Golden  Glow  Keystone 

Headlights  Rotary    Gongs 

Keystone  Keystone 

Air    Sanders  Trolley   Catchers 


Faraday  Car  Signal  Systems 


Keystone   Steel   Gear  Cases 


SS 


SPEC  AL 


Keystone-Hunter    Destination    Signs 

Always  specify  them  for  they 
will  serve  you  well.  Write  for 
Bulletin  No.  167,  showing  many 
other  Keystone  specialties  for 
use  on  safety  cars. 


Keystone  Air 
Sanders 


•      i        = 


Keystone  Air  Sander 


.  Cross  Section  View  of  Keystone  Air  Sander 

Vastly  better  than  the  old  box  with  a 
pipe  through  the  floor. 

These  improved  traps  operated  on  the 
brake  air  line  enable  the  motorman 
to  "shoot"  a  charge  of  sand  to  the 
contact  point  of  wheel  and  rail  quick- 
ly and  positively.  Safety,  economy 
of  time  and  sand  are  assured  and  there 
is  nothing  in  the  apparatus  to  wear  or 
get  out  of  order.  They  are  made  of 
malleable  iron,  cast  in  one  piece  with 
a  shelf  to  carry  the  weight  of  sand 
and  keep  it  from  packing.  A  plug 
in  the  bottom  provides  for  cleaning. 
The  spouts  have  two  lugs  to  attach 
the  wire  hose  to  lead  the  sand  to  the 
rail. 


I  Et.i:cTRic  Si^RvicK'Stjppi^rEs  Co.  | 

=  Manufacturer  of  Railway  Material  and  Electrical  Supplies  = 

M  PHILADELPHIA                             NEW  YORK                           CHICAGO  M 

=  17th  and  Cambria  Streets                               50  Church  St.                        Monadnock  Building  = 

i^S  Canadian  Distributors:  Lyman  Tube  &  Supply  Co.,  Ltd.,  Montreal,  Toronto  ^S 
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CHAPTER  TWENTY 


THE   ALL-BUT    PERFECT    STATE 


They  Shall  Receive  a  Fair  Fare 


There  was  a  time  when  the  "jitney"  was  feared 
as  a  parasite  competitor — a  possible  disturber  of  the 
Ail-But  Perfect  State  of  Transportation. 

But  the  hard  school  of  experience  has  shown  the 
"jitney"  that  it  just  doesn't  belong,  while  the  vision 
and  foresight  of  our  railway  operators  have  made 
the  real  motor  bus  an  ally  of  the  electric  car  in 
the  transportation  scheme. 

In  the  Ail-But  Perfect  State  there  may  be  two 
types  of  transportation — the  electric  road  and  its 
auxiliary,  the  motor  bus.  But  there  will  be  only 
one  organization — the  electric  railway  company. 

Thus  we  will  have  the  electric  road  run  as  an 
electric   road  should   be  run,   with   all  the  wastes 


plugged    and    the    motor   bus   so    controlled    as    to 
render  only  good  to  the  transportation  scheme. 

There  shall  not  be  even  a  drop  of  dew  on  the 
financing — nor  a  lost  watt  on  the  line  and  because 
of  just  that,  they  shall  pay  their  way. 

The  work  of  officials  in  the  railway  field  will  be 
to  rid  it  of  the  tares  and  be  satisfied  with  fares. 

A  bad  bond  put  in  good  condition  is  equal  to 
doubhng  the  fare  on  one  passenger — and  there  are 
about  as  many  bonds  on  any  line  as  there  are 
regular  riders. 

Commissions  may  prevent  them  from  doubling 
fares — but  they  can't  prevent  them  from  bonding 
with  a  Dynamotor  and  getting  the  same  effect. 


READING    NUMBER    TWENTY 

Q.  You  are  always  talking  about  bonding  with  the 
Dynamotor.     Has  it  no  other  uses? 

A.  Sure,  it  has — welding  in  the  shop — welding  rails — 
reclaiming  the  scrap  pile — but  we  put  the  hard  pedal 
on  bonding  because  no  method  has  yet  equaled  the 
process  it  uses. 


Rail  WeldincJ  and  Bondind  Company 

^^^_^^^__^__^_^^_      I     JGr^mer/^^TS^ZJncolH  Bonding  Co.    I  |  ^J 


devel^Lnd ,  Olaio . 


! 
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Look  'em  over 

at  Atlantic  City 

National  Pneumatic  "Rushour"  Devices 

including  the  startling 

Multiple-Unit  Door  Control 


During  Convention  Week 
there'll  be  a  first-rate  chance 
for  you  to  get  into  personal 
touch  with  the  complete 
National  Pneumatic  "Rush- 
our"  line,  from  Door  and  Step 
Operating  Mechanisms  to  the 
last  word  in  train  operation — 
Multiple-Unit    Door    Control! 


National  Pneumatic  Company,  Inc. 

50  Church  St.,  New  York  Edison  Bldg.,  Chicago 

Works:  Rah  way,  N.  J. 
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The 


ERICO 


Portable 
Railbonding  Apparatus 


s 


OR  straight  away  rail- 
bonding  or  for  pick  up 
work  along  the  line  you'll 
find  the  Erico  the  logical  outfit 
for  speed  and  convenience. 

The    welder    weighs    but    65 
pounds  and  the  entire  outfit  only 


200  lbs.  Two  men  can  handle 
it  easily,  lifting  it  off  and  on  the 
track  as  often  as  necessary. 
And  as  many  as  120  bonds  can 
be  easily  welded  in  an  average 
eight  hour  day,  one  man  per- 
forming the  actual  bonding  and 
one  doing  the  preliminary  work. 


Write  today 

for  complete  data  on  the  Erico.     Put  it  to  work 
and  it  will  save  time  and  money  for  you. 


The  Electric  Railway  Improvement  Co. 

Cleveland,  Ohio 


September  25,  1920 


Electric    Railway    Journal 


15 


Not  cheaper  drills— 
but  cheaper  drilling! 


10WER-G0ST-PER-YEAR  per- 
-i  formance  records  prove  that  for 
length  of  service  and  over-all  operating 
economy.  Little  Giant  Portable  Electric 
Drills  stand  alone. 

The  same  design  that  withstands  the 
severe  strains  of  shipyard  and  other 
heavy  drilling  service,  is  duplicated  in 
every  Little  Giant,  large  or  small. 
Big-calibre  engineering  design  neces- 
sary  to    meet    big-user    demands    for 


productive  efficiency,  benefits  alike  the 
small  shop,  factory  or  assembly  plant. 
Whether  you  use  one  or  one  hundred 
Little  Giants,  each  drill  is  backed  by 
direct  personal- touch  service,  with  stocks 
of  new  tools  and  spare  parts  at  Com- 
pany Branches.  This  service  "keeps 
drills  drilling." 

Little  Giant  Electric  Tools  are  made  for 
operation  on  any  current  and  in  many 
sizes  and  types.  Ask  for  Booklet  397. 


Chicago  Pneumatic  Tool  Company 

Chicago  Pneumatic  Building    ■    6  East  44th  Street    ■   New  York 

Sales  and* Service  Branches  all  over  the  World 


*hlUIIMCHAM    •CMCAOO  •DRItOn-  ens  fomjt*  •MiNNCaK>U3       •PHtlADCLFKU       RjCKMOND  •ftATTU  BAMnUJNA      SaUSStU 

•CWCINNAT1  FRAWKUK   •UXANCIUS  •NfW  0«UANS     •PTTTMLnUJH  SALT  LaKI  CTTY    •»- LOUIt     •BCKUN  BUDJOS  AU 

•CuVxiAND      El  Paso  Hoi«Ton  •New  Yoiuc  •PORTIAND         "San  FHanCHCO  BOmbav  CaOU 


CKRtmANlA        HOMOUMJ  klONDOH  •UOfflUAL    SKWI. 

•  PRASIRBUltCH      JOHANNISCUIUI     MaOKID       OIAKA  TOKYO 

Havana  Lx$»on  Milan      -Pams  Totiomo 


BOYER  PNEUMATIC  HAMMERS  ••LITTLE   GIANT  PNEUMATIC  AND  ELECTRIC  TOOLS 
CHICAGO   PNEUMATIC  AIR  COMPRESSORS  • -VACUUM  PUMPS  ••PNEUMATIC  HOISTS. 


s£m 


ag{^ 


UTHE 


GIANT 


Electric 


Tools 
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Every  time  a  man  boards  one  of  your  cars,  slips  through 
the  crowd  while  your  conductor  is  juggling  dimes, 
nickels,  pennies  and  transfers — every  time  this  happens 
your  liability  curve  goes  up. 

Individually  a  free  ride — a  lost  fare — doesn't  amount  to 
a  whole  lot,  but  in  the  aggregate  they  represent  a  loss  of 
revenue  that  should  not  be  tolerated. 

And  since  these  lost  fares  are  due  largely  to  the  in- 
ability of  a  conductor  to  handle  large  crowds  with  only 
two  hands  to  make  change  and  issue  transfers,  it  is  up 
to  you  to  give  him  the  means  of  making  fare  collection 
a  positive,  accurate  and  mechanical  proposition. 

This  is  best  accomplished  with  Johnson  Fare  Boxes  and 
Johnson  Metal  Tokens — a  combination  that  is  speeding 
up  schedules,  improving  service  and  increasing  revenue 
through  collecting  the  fares  formerly  lost  in  more  than 
200  of  the  country's  electric  railways. 

They'll  do  the  same  for  you.      Write   to  our 
engineering  department  today  for  all  the  facts. 


JOHNSON  FARE  BOX  COMPANY 

Ravenswood,  Chicago,  111. 
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lAKEIlT^ 
FROM 


THEMAtM^^^K 


Railway  lubrication  is  not  a  side  line  with  this  company;  it 
is  a  specialty — a  business  built  upon  the  knowledge  and  ex- 
perience of  over  a  half  century  of  test  and  research. 

Galena  Quality  Oils  and  Galena  Service  are  daily  proving 
their  value  on  hundreds  of  the  electric  railways  of  America 
by  making  possible  an  operating  efficiency  that  is  unattain- 
able without  perfect  lubrication.  The  economy  of  Galena 
scientific  methods  is  shown  by  increased  mileage,  preser- 
vation of  bearings  and  equipment,  and  the  elimination  of 
the  expensive  repairs  that  are  inevitable  with  faulty  lubrica- 
tion. There  is  not  a  single  instance  of  competitive  test  in 
which  Galena  Quality  Oils  have  failed  to  prove  conclusively 
their  ability  to  give  maximum  service  at  minimum  cost. 


Galena  Quality  is  Our  Bond 
and  Your  Security  ! 


JVeT^T^jrr/r 


L.OPMDOIN 


and    all  principal  American   cities 
TORONITO      .    BlJEtNOS  AIRES  (V/I  O  rs  T  F«  E  >V  I- 
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Protection  that  increases  the  life  of  any  installation  is  not  only 
direct  economy  hut  aids  a  wise  conservation  of  materials  and 
labor. 


A  group  of  electric-  ;^he^aI•lizi^K  ovens 


One  of  the  buildings  devoted  to  the 
manufacture  of  G-E  Line  Material 


What  Sherardizing  means 
to  your  overhead 

G-E  electric  oven  sherardizing  means  long  life 
to  your  overhead  construction.  Line  material 
sherardized  by  the  exclusive  G-E  process  will 
resist  rust  to  a  surprising  degree. 

G-E  sherardizing  forms  a  coating  that  extends 
below  the  surface  forming  an  integral  part  of  the 
device  so  treated.  Chipping  or  scaling  is  abso- 
lutely impossible. 

See  our  test  of  G-E  sherardizing  at  the 
A.  E.  R.  A.  Convention  next  month.  It 
will  convince  you  that  G-E  sherardized 
line  material  is  the  right  kind  for  your 
overhead  construction. 


General^Electric 


General  Office 
Schenectady:  NY 


Company 


Sales  Offices  in 
all  large  cities 
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What  About  the  Federated 

American  Engineering  Societies? 

AS  ANNOUNCED  on  another  page  of  this  issue,  the 
.  first  meeting  of  American  Engineering  Council, 
the  functioning  organization  of  the  Federated  American 
Engineering  Societies,  has  been  called  for  November. 
As  to  what  the  significance  of  this  new  organization  is, 
we  have  already  expressed  our  personal  belief,  strength- 
ened by  the  opinions  of  others  with  whom  we  have  come 
in  contact.  This  council,  representing,  as  it  is  designed 
to  do,  all  engineering  organizations  in  the  country, 
should  be  effective  in  the  councils  of  the  nation  in  con- 
nection with  all  matters  where  an  engineer's  voice  should 
be  heard.  It  has  already  been  said  that  "Wherever  you 
look  you  see  the  work  that  the  engineer  has  done,"  and 
it  is  important  that  the  engineer  be  heard. 

With  this  meeting  approaching,  there  is  presented 
to  each  electric  railway  engineer  the  question  as  to  what 
the  American  Electric  Railway  Engineering  Association 
should  do  and  what  the  local  engineering  associations,  to 
which  so  many  belong,  should  do.  The  Engineering  As- 
sociation and  the  local  engineering  societies  have  received 
invitations  to  join  the  Federated  Societies.  They  must 
decide  what  action  to  take.  If  they  are  going  to  join, 
and  we  hope  they  will  and  believe  they  should,  they 
should  do  so  now  and  be  represented  at  the  first  meeting. 

At  the  October  convention  of  the  Engineering  Asso- 
ciation it  seems  probable  that  the  matter  will  be  up  for 
discussion.  It  will  be  up  for  discussion  in  local  engi- 
neering society  meetings  during  the  next  two  months. 
Engineers  should  study  this  matter  thoroughly  and  be 
prepared  to  help  decide  whether  the  organizations  to 
which  they  belong  will  join  in  this  forward  step  in 
engineering  activities. 


lowans  Rejuvenate 
Association  Work 

THERE  have  been  evidences  during  the  year  of  a 
distinct  lack  of  interest  in  many  of  the  sectional 
association  meetings,  a  neglect  of  committee  work  and 
a  general  tendency  to  ignore  or  slight  the  reciprocal 
obligations  of  railway  companies  which  gave  rise  to  the 
formation  of  these  associations.  This  trend  of  associa- 
tion work  has  taken  place  at  a  time  when  the  reason  for 
combining  and  interchanging  ideas  for  the  common 
good  are  more  important  than  ever.  It  may  be  due  to 
the  great  stress  of  work  which  railway  men  are  under 
at  home,  to  the  fact  that  the  programs  in  a  number  of 
instances  have  not  been  such  as  to  attract  large  attend- 
ances, and  perhaps,  in  a  measure,  on  the  part  of  some, 
to  a  feeling  of  discouragement,  although  we  feel  that 
there  is  really  substantial  reason  for  encouragement  in 
the  general  railway  situation.  With  these  things  in 
mind  it  is  most  heartening  to  note  the  unusual  success 
of  the  recent  Iowa  Association  meeting  at  Omaha, 
which  is  reported  elsewhere  in  this  issue,  and  to  analyze 
the  reasons  therefor. 


The  men  who  started  this  association  stopped  a  while 
back  to  take  stock  of  their  organization.  They  recalled 
that  it  was  created  for  the  purpose  of  combining  for 
protection  against  adverse  legislation  and  to  improve 
operating  conditions  through  interchange  of  ideas  and 
experience.  As  most  of  the  meetings  up  to  this  time 
had  been  devoted  largely  to  discussions  on  policy,  it 
appeared  that  the  immediate  need  of  the  association 
was  to  give  greater  attention  to  the  operating  side.  So 
it  was  decided  that  one  of  the  two  meetings  a  year 
should  be  devoted  entirely  to  the  problems  of  direct 
concern  to  the  operating  men.  The  result  has  been  a 
great  revival  in  interest  in  the  meetings,  record  attend- 
ance, and  an  invaluable  exchange  of  information.  The 
managers  were  not  there,  and  consequently  there  was 
not  the  restraint  on  discussion  which  is  felt  by  many 
operating  men  when  the  "boss"  is  present.  Apparently 
the  men  at  this  meeting  spoke  their  minds,  without 
hesitation. 

Perhaps  the  signal  success  of  this  experiment  in  the 
Iowa  Association  work  may  suggest  the  wisdom  of 
following  a  similar  course  in  other  associations  in  order 
to  arouse  greater  interest  and  make  the  meetings  more 
valuable. 


"But  It  Doesn't 

Mean  Anything" 

"■pUBE"  GOLDBERG  is  not  only  a  cartoonist  ex- 
I\.  traordinary  but  also  a  coiner  of  winged  phrases. 
One  of  the  latest  of  these,  "But  it  doesn't  mean  any- 
thing," is  about  the  most  apt  we  can  think  of  in  con- 
nection with  the  contradictory  interpretations  now  ram- 
pant as  to  the  effect  of  increased  fares  on  riding.  Some 
say  that  these  increases  have  produced  severe  cuts  in 
traffic,  and  they  produce  a  group  of  railways  to  prove 
their  allegation;  others  sa.y  the  contrary  and  trot  forth 
their  own  little  group  of  railways  in  rebuttal.  Nor 
does  it  seem  to  matter  whether  logarithmic  or  man-in- 
the-street  calculations  are  used  by  the  opposing  parties. 
Each  finds  just  what  he  hoped  to  find. 

All  jesting  aside,  we  believe  that  in  making  these 
studies  not  enough  attention  is  given  to  going  back  of 
the  returns.  In  one  instance,  we  observed  that  every 
time  the  fare  went  up  the  traffic  bounded  up  too.  Such 
a  result  seemed  altogether  too  Utopian.  Upon  investi- 
gation it  turned  out  that  the  fare  increases  happened 
to  synchronize  with  the  opening  of  important  exten- 
sions to  newly  developed  industries.  Hence  the  results 
for  the  system  as  a  whole  were  surely  misleading.  At 
the  same  time,  we  were  left  in  the  dark  as  to  what  hap- 
pened on  individual  routes  not  affected  by  these  new 
sources  of  traffic.  If  we  had  these  data,  it  would  be 
possible  to  learn  something  more  definite. 

Still,  as  we  pointed  out  in  the  issue  of  Sept.  4  ("Fare 
Is  Not  the  Only  Factor  Which  Affects  Riding") ,  so  many 
factors  are  involved  that  deductions  from  superficial 
figures  really  do  not  mean  anything.  Among  the  ques- 
tions we  might  ask  in  any  real  study  are:   What  proper- 
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tion  of  your  riders  is  helping  to  keep  up  the  schedule 
speeds  of  nickel  days  by  using  tokens?  What  are  the 
relative  effects  of  fare  increases  on  hilly  lines,  long-haul 
lines,  short-ride  business  district  lines?  Are  the  de- 
creases more  pronounced  during  the  hours  of  voluntary 
travel  than  during  the  (rush)  hours  of  involuntary 
travel?  Have  the  fare  increases  been  indorsed  as  just 
by  the  entire  community  or  are  you  suffering  from  par- 
tial boycotting,  jitney  competition  or  excessive  use  of 
private  machines?  A  study  which  noted  and  weighed 
factors  like  these  would  give  less  occasion  to  quote 
another  and  older  gibe:  "Figures  don't  lie,  but  liars 
can  figure." 


Proper  Publicity,  Its  Need 

and  How  Shall  We  Get  It? 

THE  need  of  publicity  work — systematic  publicity 
work — as  a  means  of  correctly  informing  the  gen- 
eral public  in  electric  railway  matters  has  been  almost 
universally  accepted  by  managements,  at  least  in  theory, 
and  something  along  this  line  has  been  quite  generally 
done.  The  accomplishment  has  been  great,  indeed.  But 
we  cannot  escape  the  fact  that  the  accomplishment  has 
not  been  all  that  we  have  desired  or  would  desire.  It 
would  be  idle  talk  to  say  that  the  publicity  work  thus 
far  has  not  attained  its  mission  to  an  important  degree, 
yet  none  will  contend  that  there  should  be  any  cessation 
of  effort.  Rather  would  it  be  nearer  to  the  facts  to  say 
that  only  a  beginning  has  been  made  and  that  the  street 
and  interurban  railways  have  not  by  any  means  "put 
their  story  over."  It  has  been  told  in  full  perhaps  in  a 
few  places,  but  it  has  been  learned  in  full  in  probably 
no  place. 

How  great  is  the  need  for  a  new  kind  of  publicity,  for 
a  more  comprehensive  and  dramatic  effort  to  make  the 
public  understand,  is  indicated  in  this  recent  statement 
of  John  J.  Stanley,  president  of  the  Cleveland  Railway, 
which  is  probably  in  less  trouble  and  is  in  better  condi- 
tion than  almost  any  other  railway  in  the  country  and 
which  operates  in  a  city  where  the  people  are  unusually 
well  informed  on  street  railway  matters : 

The  report  of  the  Federal  Electric  Railways  Commission 
will  help  the  industry  if  the  country  is  sufficiently  interested 
to  heed  it.  .  .  .  How  the  public  generally  is  to  be  brought 
to  a  full  realization  of  its  transportation  needs  and  costs 
I  do  not  know,  un'ess  the  complete  breaking  down  of  service 
throughout  the  country  carries  home  the  lesson. 

Let  us  hope  the  latter  is  not  necessary.  The  railways 
do  not  wish  to  repeat  the  experience  of  the  railroads, 
though  they  may  bs  close  to  doing  so.  What  can  be  done 
to  make  our  publicity  efforts  more  successful?  Thus 
far  our  publicity  work  has  been  conducted  almost  wholly 
through  the  printed  word.  Without  discounting  its 
effect,  but  rather  with  encouragement  to  keep  this  work 
up,  to  the  limit,  it  is  only  fair  to  recognize  that  pub- 
licity machinery  advances  with  new  inventions  and  de- 
velopments the  same  as  all  other  machinery  and  use 
should  be  made  of  these  latest  methods. 

What,  then,  is  the  next  step?  We  don't  pretend  to 
know.  But  we  do  believe  the  answer  to  the  question  is 
of  vital  importance  to  the  industry.  The  good  work 
that  is  done  in  any  one  place  should  be  told  for  the 
benefit  of  all.  Discussion  of  ways  and  means  of  effect- 
ing proper  publicity  for  the  industry,  as  a  national 
proposition  as  well  as  for  local  needs,  is  important,  and 
is  doubly  important  now,  when  in  many  states  legis- 
lation affecting  electric  railways  and  public  utilities  in 
general  is  expected  during  the  next  legislative  session. 


The  public  and  the  railways  need  a  thorough  under- 
standing and  it  is  up  to  the  railways  to  see  that  it  is 
gained.     The  question,  again,  is  how? 

In  order  to  bring  to  a  focus,  or  at  least  to  assist  in  so 
doing,  the  exchange  of  opinion  and  information  along 
this  line  the  Electric  Railway  Journal  plans,  and 
starts  in  this  issue,  to  devote  even  more  attention  than 
in  the  past  to  this  subject.  We  recognize  that  there 
are  at  least  two  kinds  of  publicity;  the  one  directed 
toward  having  the  public  understand  the  story  of 
the  railways,  as  analyzed  by  the  Federal  Electric 
Railways  Commission,  for  example;  the  other  directed 
toward  the  local  problems  of  "Merchandising  Transpor- 
tation." But  a  local  publicity  campaign  must  do  both 
if  the  ends  sought  are  to  be  obtained. 

This  week,  among  other  items,  there  is  an  editorial 
suggestion  which  is  intended  to  elicit  some  discussion, 
if  no  more.  We  hope  that  our  readers  will  make  con- 
tributions to  this  paper  in  the  way  of  stories  of 
what  they  are  doing  in  publicity  work  and  also  in  the 
way  of  suggestions  and  comments.  Through  free  criti- 
cism and  approval,  ideas  crystallize  and  plans  formulate 
into  action.    And  publicity  action  is  what  is  needed. 


A  Hundred  Years  of  Joint 

Application  of  Electricity  and  Magnetism 

THE  electric  railway  industry  owes  its  existence  to 
a  series  of  scientific  discoveries  made  early  in  the 
nineteenth  century,  several  of  the  most  important  of 
these  having  occurred  just  one  hundred  years  ago. 
Exactly  a  century  earlier  than  the  day  on  which  this 
issue  of  the  Electric  Railway  Journal  is  mailed  to  its 
readers,  i.e.,  on  Sept.  25,  1820,  a  French  scientist- 
teacher  announced  the  discovery  of  the  laws  governing 
the  mechanical  reaction  of  one  wire  carrying  a  current 
upon  another.  This  was  Andre  Marie  Ampere,  whose 
name  has  been  popularized  by  association  with  the  prac- 
tical unit  of  electric  current.  A  week  earlier  he  had 
called  attention  to  the  laws  of  mechanical  reaction 
between  a  wire  carrying  current  and  a  magnetic  field. 
Ampere  was  the  skilled  analyst  who  studied  and 
extended  the  discoveries  of  another  teacher-scientist, 
Hans  Christian  Oersted  of  Copenhagen,  Denmark,  who 
published  results  of  his  research  in  this  field  earlier  in 
1820.  Oersted  deserves  and  receives  the  credit  for 
making  the  astounding  discovery  that  electricity  and 
magnetism  have  something  to  do  with  each  other. 
Knowledge  of  this  fact  is  now  so  commonplace  that  it 
is  difficult  to  comprehend  a  period  in  which  these  two 
physical  entities  were  supposed  to  be  unrelated.  From 
the  ages  of  antiquity  up  to  the  years  just  preceding 
1820  the  curious  effects  of  lodestone  upon  pieces  of 
iron,  and  certain  "galvanic"  and  static  effects  of  elec- 
tricity were  known  and  utilized,  partly  for  practical,  but 
more  largely  for  entertainment  and  scientific  purposes. 
The  mariner's  compass  was  the  principal  useful  appli- 
cation of  the  knowledge  of  magnetism,  the  lightning 
rod  that  of  static  electricity  and  the  electric  primary 
battery  that  of  current  electricity. 

The  work  of  Oersted,  Ampere  and  their  contem- 
poraries promptly  bore  fruit  in  practical  invention  in 
several  fields.  It  was  but  a  few  years  until  the  electric 
motor  was  invented  and  applied  to  the  stationary  and 
railway  power  fields.  But  invention  along  power-pro- 
ducing lines  lagged  behind  utilization,  or  the  electric 
railway  would  have  been  made  commercially  successful 
much  earlier  than  it  was. 
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Historical  detail  is  of  interest  only  to  the  specialist, 
but  every  man  whose  bread  and  butter  (not  to  mention 
cake)  are  derived  from  the  electric  railway  business 
owes  at  least  a  grateful  thought,  this  centenary  year, 
to  the  pioneers  who  laid  the  foundation  for  his  success. 


Confiscation  Will 
Not  Be  Allowed 

UTILITIES  must  be  allowed  "proper  opportunity 
for  an  adequate  judicial  hearing  as  to  confiscation," 
according  to  a  recent  opinion  of  the  United  States 
Supreme  Court.  The  case  in  question  is  the  Ohio  Val- 
ley Water  Company  vs.  Ben  Avon  Borough,  in  which 
the  Pennsylvania  Public  Service  Commission  had 
allowed  a  valuation  of  $924,744;  the  Superior  Court 
had  reviewed  the  record,  appraised  the  property  at 
$1,324,621.80  and  remanded  the  proceeding;  the  State 
Supreme  Court  had  reversed  the  Superior  Court,  hold- 
ing that  it  had  no  right  to  make  a  "substitution  of 
the  former's  (the  court's)  judgment  for  that  of  the 
commission,"  but  that  it  should  have  confined  itself  to 
questions  of  legality  of  procedure  and  competency  of 
evidence.  The  Federal  Supreme  Court,  using  the  phrase 
quoted  in  the  first  sentence,  then  reversed  the  State 
Supreme  Court  and  remanded  the  cause.  As  a  result 
the  State  Supreme  Court  has  now  sent  the  case  back 
to  the  Superior  Court  with  instructions  to  "determine, 
upon  its  own  independent  judgment  as  to  the  law  and 
facts  involved,  whether  the  order  of  the  commission 
is  confiscatory"  and  to  make  satisfactory  disposition 
of  the  case  in  accordance  with  the  Federal  court's 
opinion. 

Without  remarking  on  the  technicalities  of  the  opin- 
ion introduced  by  the  particular  state  laws,  which  do 
not,  however,  affect  the  fundamental  philosophy  or  law 
of  the  case,  it  appears  that  there  has  been  thus  definitely 
established  the  unassailable  right  of  utilities  to  have 
a  fair  and  final  judicial  hearing  on  questions  of  fact 
of  valuation  where  confiscation  is  alleged  in  the  figures 
set  by  commissions. 

We  have  always  hoped  that  commissions  would  grow 
more  and  more  to  draw  to  themselves  that  same  quality 
of  respect  and  almost  reverence  that  is  given  to  the 
courts  of  the  country  as  a  whole;  that  they  would 
eventually  become  so  organized  as  to  personnel,  tenure 
of  office,  etc.,  that  they  would  be  on  a  par  with  courts 
in  the  public's  esteem.  But  even  so,  they  might  still 
make  errors  of  judgment  in  decisions  which  should  be 
subject  to  the  same  review  as  those  of  courts. 

Now,  as  appeals  from  confiscatory  rulings  will  cer- 
tainly be  made  in  the  future  upon  the  basis  of  this 
decision,  it  appears  to  us  that  there  may  be  many  bene- 
ficial results  in  the  line  of  still  further  clarifying,  from 
a  judicial  standpoint,  what  properly  belongs  in  a  valua- 
tion. As  appeals  are  made,  the  decisions  from  time  to 
time   must   increasingly  deal  with   the   question  as  to 


whether  the  inclusion  or  exclusion  of  certain  items  or 
as  to  whether  the  use  of  this  basis  or  that  basis  of 
arriving  at  certain  figures  is  confiscatory  or  not.  So 
that  ultimately  there  will  be  more  clearly  formulated  the 
attitude  which  must  be  taken  with  respect  to  valuation 
items  now  most  debatable. 

But,  of  course,  most  important  is  the  assurance  that 
the  Supreme  Court  holds  open  the  door  for  the  cor- 
rection of  mistakes  which  would  involve  confiscation  of 
property  devoted  to  the  public  use. 


A  Whole  City 

Shares  This  Shame 

"T)ARON"  NELSON  is  dead,  but  his  soul  goes 
IJ  marching  on  in  the  Kansas  City  Star.  The  pet 
aversion  of  the  "Baron"  during  his  direction  of  the 
paper  was  the  Kansas  City  Railways  and  its  predecessor, 
the  Metropolitan  Street  Railway.  He  could  find  no  good 
in  them.  His  pen  was  ever  against  the  company  and 
those  who  manage  it.  Since  his  death  the  tirades  have 
been  less  frequent,  but  the  work  seems  to  have  passed 
on  to  those  he  left  behind. 

The  latest  occasion  for  badgering  is  the  receivership. 
Nearly  all  the  crimes  on  the  corporation  calendar  are 
charged  against  the  company  by  the  Star.  None  of  us 
is  perfect,  but  surely  the  Kansas  City  Railways  is  not 
entirely  bad.  Most  certainly  the  last  thing  the  company 
desired  was  a  receivership.  The  simple  facts  are  that 
material  and  labor  costs  to  the  railway  in  Kansas  City, 
as  elsewhere,  have  increased  faster  than  has  relief  in 
the  shape  of  increased  fares.  In  short,  in  three  years 
expenses  of  the  Kansas  City  Railways  have  increased 
more  than  110  per  cent  whereas  fares  have  increased 
only  48  per  cent.  In  July  the  cost  of  coal  was  $75,000 
more  than  in  May.  In  addition,  jitneys  have  been 
taking  about  $3,000  a  day  revenue  from  the  company. 
These  things,  however,  mean  nothing  to  the  Star.  It 
sees  only  a  "monopolistic  business  in  which  the  people 
have  no  confidence."  On  the  other  hand,  the  Journal 
of  the  same  city  much  more  aptly  says  that  "the  very 
fact  that  the  courts  have  been  appealed  to  reflects  seri- 
ously upon  the  community  as  a  whole." 

The  Star  refers  felicitously  to  Cleveland.  Cleveland 
has  done  well,  but  then  Cleveland  has  no  corporation 
baiting  influence  such  as  the  Star  wields.  Moreover, 
Cleveland  has  no  jitneys.  The  receipts  of  this  pest, 
alone,  for  the  first  six  month  of  the  year,  if  diverted 
to  the  Kansas  City  Railways,  would  have  been 
sufficient  to  meet  the  interest  charges  of  the  railway 
there.  It  is  perhaps  too  much  to  expect  the  Star  to  be 
fair  to  the  Kansas  City  Railways,  but  the  fact  remains, 
as  the  Kansas  City  Journal  points  out,  that  communities 
do  not  thrive  on  receiverships  and  no  amount  of  cam- 
ouflage or  vituperative  "corporation  baiting"  can  dis- 
guise the  fact  that  Kansas  City  suffers  materially  in 
the  eyes  of  the  financial  and  business  world  when  it 
drives  its  street  railway  industry  into  a  receivership. 


This  issue  contains  the  program  for  the  Atlantic  City  Convention, 
October  11-15.  

Next  week  we  shall  publish  our  annual  convention  issue.  The  subject 
selected  for  this  number  is  "Mass  Transportation,"  and  different  phases 
of  this  topic  are  treated  by  authorities  in  the  industry. 
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Labor-Saving  Devices  in  Use  at  Cleveland 


lOMrMiTK  CONCRETE  MIXING  MACHINE 
IN  ACTION 


FILLING   THE   I'OCKETS   BY   MACHINE 
IS  AN  EAST  JOB 


THE  MEN  REST  WHILE  TIJE   MACHINE 
DOES  THE  WORK 


THE  DUMPING  PROCESS  IS  SMOOTH 
BUT  PROMPT 


■     1 

m^Msu^ 

*■ 

TRANSPORTING  A  POLE  IS   SIMPLE  FOR  THE  CRANE  AND  SETTING  IT  IS  JUST  AS  EASY 


These  views,   taken   recently,   illustrate  ways   in  using  machinery  wherever  practicable  and  its  work 

which  construction  and  maintenance  costs  are  being  is  of  such  magnitude  that  investment  in  special  as 

controlled  by  the  Cleveland  Railway.   This  company  well  as   standard  machines   is  warranted.     These 

has  long  been  a  consistent  advocate  of  the  policy  of  machines  wouM  be  useful  on  smaller  roads  also. 
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Outdoor  Machines  Save  Money  in  Cleveland 

The  Cleveland  Railway  Uses  an  Increasing  Number  of  Labor  and 

Time-Saving  Devices,  Particularly  for  Track  and  Line 

Work — The  Latest  of  These  Are  Unique 


IN  NORMAL  times  the  track  rehabilitation  and 
extension  program  of  the  Cleveland  Railway  calls 
for  20  miles  or  more  of  new  track  annually.  The 
present  track  mileage  is  more  than  350.  The  magni- 
tude of  the  annual  work  necessitates  the  extensive  use 
of  machines,  many  of  which  are  original  with  C.  H. 
Clark,  engineer  maintenance  of  way. 

The  Clark  pavement  plow  is  one  of  the  best  known 
of  these.  This  device,  which  loosens  the  paving  blocks 
between  the  rails  at  a  rate  of  3  or  4  m.p.h.,  has  been 
in  successful  use  for  years  and  its  operation  is  .spec- 
tacular in  the  extreme.  A  story  is  told  of  a  manager 
who  wished  to  see  a  demonstration  of  the  loosening  of 
some  pavement  by  the  plow,  but,  arriving  a  few  minutes 
late,  found  the  pavement  already  in  furrows  and  the 
blocks  being  tossed  into  waiting  cars.    It  is  so  difficult 


ground,  so  that  a  very  short  lift  is  necessary  in  filling 
them.  The  inclined  elevator  guides  are  supported  by  a 
triangular  framework  built  up  of  structural  steel  shapes 
and  up  these  the  bins  are  hauled  and  are  dumped  by 
power  furnished  by  a  10-hp.  motor  belted  to  a  horizontal 
shaft  at  the  top  of  the  machine. 

The  belt  conveyor  onto  which  the  materials  are 
dumped  travels  at  800  ft.  per  minute  and  it  is  driven 
by  the  same  motor.  The  cement  is  dumped  into  the 
hoppers  on  the  side  opposite  the  elevators. 

The  mixer  used  with  the  machine  is  of  14  cu.ft.  capac- 
ity, and  it  is  allowed  to  run  from  50  to  60  seconds  per 
batch.  The  whole  cycle  of  loading,  raising  and  dis- 
charging of  the  bins  and  returning  them  to  the  starting 
point  can  be  accomplished  in  2  minutes,  and  268  batches 
have  been  mixed  in  a  working  day.     Normally  the  bins 
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THE  CRANE  FLITS  SWIFTLY  FROM  JOB  TO  JOB 


THE  ELECTRIC  SHOVEL  LEADS  THE  WAY 


for  a  visitor  to  Cleveland  to  catch  the  plow  at  work  that 
the  Cleveland  Railway  has  had  a  motion  picture  film 
prepared  to  show  how  it,  as  well  as  other  mechanical 
devices  used  on  the  system,  actually  performs.  The 
equipment  used  previous  to  the  current  year  has  been 
covered  in  articles  in  this  paper  from  time  to  time." 
The  present  article  deals  with  the  latest  additions. 

The  concrete  mixing  machine  shown  in  several  ac- 
companying illustrations  is  one  of  Mr.  Clark's  latest 
inventions.  It  was  designed  with  three  purposes  in 
view:  (1)  To  insure  uniformity  in  size  of  the  batches; 
(2)  to  render  equal  the  amounts  of  work  done  by  all 
of  the  men  who  charge  the  machine;  (3)  to  minimize 
the  amount  of  labor  required.  The  machine  consists 
of  two  bins  for  the  materials,  each  divided  into  four 
pockets,  with  an  elevating  and  dumping  arrangement 
for  the  bins  and  a  horizontal  belt  conveyor  for  trans- 
ferring the  batch  to  the  mixer.  In  the  loading  position 
the  front  edge  of  the  bins  is  within  8  or  10  in.  of  the 

•See  Issues  of  this  paper  foi-  July  10,  1915,  page  73  ;  Feb.  24. 
March  17  and  AprU  21.  1917.  pages  336.  508  and  747.  respectively; 
Sept.  8,  1917,  page  403.  and  Nov.  30.  1918,  page  969. 


rise  to  elevating  position  in  17  seconds.  They  are 
elevated,  dumped  and  returned  in  33  seconds,  a  total  of 
50  seconds.  The  dumping  alone  occupies  25  seconds. 
This  allows  at  least  a  full  minute  for  loading,  which  is 
liberal  for  the  average  man  and  allows  him  a  good  rest 
period.  With  this  machine,  as  high  as  546  ft.  of  track 
has  been  concreted  in  a  working  day. 

Referring  to  the  specifications  listed  earlier,  it  is  evi- 
dent that  uniformity  in  mix  is  secured  by  the  provision 
of  uniform  bins  or  pockets  in  the  elevator,  each  of  which 
is  of  3  cu.ft.  capacity.  On  the  second  point,  but  four 
men  are  used  in  filling  the  bins,  one  to  each  of  four. 
The  time  required  has  varied  from  12  seconds  to  1 
minute.  Finally,  the  labor  saving  which  this  machine 
has  effected  is  remarkable  in  that  four  men  can  lift  as 
much  gravel  through  the  short  distance  necessary  as 
eight  men  can  lift  the  distance  of  40  in.  formerly  re- 
quired.   The  pictures  tell  the  rest  of  the  story. 

Another  device  which  promises  important  savings  is 
a  multiple-tup  concrete  breaker,  applying  the  "skull- 
cracker"  principle  on  a  larger  scale.  It  will  have  five 
pointed  hammers,  three  between  rails  and  one  outside 
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on  each  side,  with  apparatus  for  raising  them  slowly 
and  tripping  them  at  the  top  of  their  travel,  the  whole 
machine  meanwhile  being  moved  forward  at  any  pre- 
determined rate. 

Truck  Crane  a  Great  Economizer 

A  device  which  is  jointly  used  by  the  overhead  and 
track  departments  at  present  is  the  "International" 
truck  crane,  made  by  the  Internationa)  Crane  Company. 
Its  appearance  is  indicated  in  several  of  the  accompany- 
ing illustrations,  where  it  is  shown  doing  line  depart- 
ment work. 

This  device  consists  of  a  rotatable  derrick,  mounted  on 
a  7J-ton  Mack  truck.  The  derrick  has  a  lifting  capacity 
of  6,000  lb.  at  12-ft.  radius,  with  corresponding  capa- 
cities at  other  radii.  The  derrick  is  operated  by  a 
Stearns  engine. 

For  loading  purposes  in  the  track  department  a  i-yard 
Lakewood  bucket  is  added  to  the  derrick,  but  there  are 
also  numerous  uses  for  it  in  lifting  and  carrying,  as 
shown.  The  writer  witnessed  a  job  in  which  a  steel 
trolley  pole  was  lifted  with  a  mass  of  concrete  around 


department  of  the  Cleveland  Railway  employs  a  Thew 
electric  shovel,  illustrated  in  action  preparing  the  way 
for  a  stretch  of  new  track  now  being  installed.  The 
picture  also  shows  the  concrete  trolley  poles,  which  are 
used  very  largely  in  the  city,  in  place  ready  for  plumbing. 
While  investigating  the  present  track  work  in  Cleve- 
land the  writer  "snapped"  a  couple  of  views  of  some 
finished  track  and  a  job  concreted  in  paving  between 
rails  and  ready  for  connection  with  the  city  paving.  The 
temporary  track  is  still  in  place  in  the  latter  picture. 
The  other  is  doubly  interesting  because  it  shows  T-rail 
track  and  grooved  girder-rail  track  side  by  side.  At  a 
little  distance  the  two  cannot  be  distinguished. 


Dismantle  to  Escape  Paving 

THE  North  Coast  Power  Company  has  at  Vancouver, 
Wash.,  about  8  miles  of  track  within  the  city  limits 
and  about  7  miles  outside  the  city.  The  franchise 
requires  that  when  the  street  is  improved,  the  company 
shall  prepare  the  foundation  for  the  paving  and  pave 
within  the  rails  and  for  a  foot  outside  of  the  rails. 


A  STRETCH  OF  NEWLY  LAID  TRACK  IN  CLEVEL.A.ND 
THE  TRACK  AT  THE  RIGHT  IS  TEMPORARY 

its  butt  and  dropped  into  a  hole  some  yards  distant,  the 
whole  operation  requiring  but  a  few  minutes  after  the 
machine  reached  the  work.  The  pole  and  attached  con- 
crete weighed  about  a  ton.  Only  a  foreman  and  two 
men  are  required  on  the  ground  and  the  derrick  man 
and  the  chauffeur  on  the  truck. 

This  crane  was  originally  designed  to  be  self-pro- 
pelling, and  to  that  end  was  provided  with  a  driving 
shaft  with  sprockets  on  the  end  to  connect  it  by  chain 
to  the  truck  axles.  The  mounting  on  the  Mack  truck, 
however,  provides  a  means  of  transporting  the  crane 
rapidly,  as  it  can  now  be  moved  at  a  speed  of  10  m.p.h., 
more  or  less.  The  sprocket  shaft,  however,  will  be 
utilized  on  the  crane  with  its  Mack  truck  mounting  by 
putting  on  one  or  two  "niggerheads"  in  place  of  the 
sprockets.  This  will  still  further  extend  the  field  of 
usefulness  of  the  outfit. 

No  outriggers  have  been  found  necessary  on  the 
truck  because  by  a  simple  clamping  device  the  elliptical 
springs  are  clamped  solid  and  the  fulcrum  or  point  of 
reaction  is  transferred  to  the  outside  rear  wheel  treads. 
As  the  outside  gage  of  these  wheels,  which  are  double, 
is  very  wide  this  furnishes  a  reactive  moment  ample  to 
resist  overturning  at  the  rated  load. 

In  connection  with  its  construction  work  the  way 


ONE  OF  THESE  TRACKS  IS  T-RAIL,  THE  OTHER  GROOVED 
GIRDER.     WHICH   IS  WHICH? 

Recently  the  city  council  decided  upon  the  improvement 
of  a  portion  of  Columbia  Street  on  which  the  company 
has  tracks  for  a  distance  of  approximately  2,600  ft. 
The  cost  of  preparing  the  foundation  for  this  section 
would  have  been  approximately  $10,000.  Since  the 
company  earns  less  than  1  per  cent  on  its  investment, 
after  deducting  operating  expenses,  taxes  and  3i  per 
cent  depreciation,  it  was  not  in  a  position  to  raise  the 
money  for  this  foundation  and  paving. 

As  the  company  has  approximately  13,000  ft.  of  track 
in  Vancouver  that  is  in  streets  not  paved,  and  as  some 
of  these  streets  may  be  paved  later,  the  company  has 
requested  the  city  council  to  amend  its  franchise  to  the 
effect  that  when  paving  is  ordered  for  any  streets  on 
which  there  are  tracks  the  company  will  not  be  obliged 
to  prepare  the  foundation  or  lay  the  paving  unless  it 
is  earning  more  than  6  per  cent  on  its  investment.  The 
council  is  not  inclined  to  do  this,  and  the  company  at 
present  sees  no  alternative  other  than  to  remove  tracks 
from  Columbia  Street  and  to  follow  the  same  course 
on  other  streets  when  paving  is  ordered  for  them.  The 
half  mile  of  track  in  question  is  not  essential  to  the 
operation  of  the  passenger  service  of  the  company,  but 
it  is  helpful  in  its  freight  business  and  especially  so  for 
industries  which  have  large  investments  near  by. 
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Record  Attendance  and  Interest  at  Omaha 

Mid-Year  Operating  Men's  Meeting  of  Iowa  Electric  Railway  Association  and  Nebraska 

Railway  Men  Enlivened  by  Large  Number  of  Stereopticon 

Slides  Sho>ving  Shop  Kinks 


THE  mid-year  convention  of  the  Iowa  Electric 
Railway  Association,  held  at  Omaha,  Neb.,  Sept. 
16  and  17,  was  unanimously  declared  to  have  been 
an  outstanding  success  by  the  fifty-four  railway  men  in 
attendance,  representing  every  electric  railway  in  Iowa 
and  Nebraska  except  six,  and  concurred  in  by  the  thirty 
commercial  men  present.  This  registration  of  eighty- 
four  delegates  set  a  new  record  for  the  association,  and 
this,  together  with  the  business-like  manner  in  which 
the  convention  was  conducted,  and  the  worth-while 
papers  and  discussions,  dispelled  any  doubt  that  may 
have  existed  as  to  the  desirability  of  continuing  the 
association  meetings.  The  success  of  the  meetings  was 
attributable  in  large  measure  to  the  work  done  by  John 
Sutherland,  master  mechanic  Tri-City  Railway,  Daven- 
port, Iowa,  as  chairman  of  the  committee  on  program 
and  arrangements,  by  T.  E.  Wood,  master  mechanic, 
Omaha  &  Council  Bluffs  Street  Railway,  and  W.  G. 
Brooks,  Westinghouse  Electric  &  Manufacturing  Com- 
pany, who  personally  took  seventy-six  pictures  in  various 
Iowa  railway  shops,  from  which  stereopticon  slides  were 
made  so  that  the  kinks  and  equipment  shown  could  be 
more  interestingly  and  intelligently  discussed  at  the 
convention. 

The  opening  session  of  the  convention  on  Thursday 
morning  was  called  to  order  by  President  H.  E.  Weeks, 
vice-president  Tri-City  Railway  &  Light  Company, 
Davenport,  who  spoke  briefly  of  the  change  in  outlook 
for  the  electric  railways  in  Iowa  from  hopelessness  to 
hopefulness  by  virtue  of  the  recent  decision  of  the  State 
Supreme  Court,  which  relieved  the  companies  from  the 
authority  of  the  municipalities  to  enforce  the  rates  of 
fare  specified  in  the  franchises.  He  thought  this  would 
put  the  railways  in  a  position  to  go  ahead,  although  it 
would  be  necessary  to  continue  strict  economy  in  the 
operation  of  the  properties  in  order  to  hold  fares  dowTi 
to  a  basis  that  would  not  drive  away  traffic.  Mr.  Weeks 
then  turned  the  meeting  over  to  John  Sutherland  and 
retired,  for  it  had  been  planned  that  this  mid-year 
meeting  should  be  exclusively  for  the  operating  men, 
the  prevalent  feeling  being  that  there  would  be  greater 
liberty  of  discussion  if  the  managers  were  not  present. 

The  remainder  of  the  Thursday  morning  session  was 
occupied  entirely  by  the  reading  of  the  four  papers  by 
Messrs.  Keith,  Anderson,  Feist  and  Kennedy,  the  oppor- 
tunity for  discussion  having  been  reserved  until  the 
Friday  morning  session.  These  papers  are  printed  in 
abstract  elsewhere  in  this  issue,  except  the  one  by 
Thomas  L.  Kennedy,  storekeeper  Tri-City  Railway,  on 
railway  shop  storekeeping  methods,  which  will  appear 
in  a  later  issue. 

On  Thursday  afternoon  the  members  were  taken  in 
a  special  two-car  train  of  the  Omaha  &  Council  Bluffs 
Street  Railway  on  an  inspection  trip  of  the  local  prop- 
erty. Two  of  the  company's  carhouses,  the  training 
school  for  trainmen,  the  shops  and  one  of  the  substa- 
tions were  visited.  At  the  trainmen's  school  George 
Beetle,  instructor,  demonstrated  the  course  given  the 
students.    Track  and  overhead  were  inspected  en  route. 


and  at  the  shops  arrangements  had  been  made  so  that 
the  delegates  were  able  to  see  all  of  the  shop  activities 
in  operation,  including  several  new  practices  recently 
inaugurated,  and  which  will  be  covered  later.  A  few 
of  the  delegates  particularly  interested  in  trackwork 
accompanied  R.  H.  Findley,  superintendent  of  track  and 
roadway  for  the  local  company,  in  an  automobile,  for  an 
inspection  of  some  of  the  new  track  and  track  construc- 
tion facilities,  including  a  new  four-track  open  terminal 
recently  installed  to  serve  the  new  Ak-Sar-Ben  fair 
grounds  at  the  time  of  the  annual  fair,  which  was  under 
way  at  the  time  of  the  convention. 

Capitalizing  the  Results  of  Thursday's 
Meeting 

The  Friday  morning  session  had  been  reserved  for 
the  discussion  of  the  papers  presented  the  day  before, 
or  any  of  the  practices  on  the  local  property,  or  the 
pictures  which  were  shown  at  this  time  portraying  kinks 
in  various  Iowa  shops.  Some  of  the  pictures  had  been 
taken  without  the  knowledge  of  the  master  mechanic 
and  were  shown  at  this  time  to  force  him  to  his  feet  to 
describe  the  equipment  or  practice  pictured. 

In  discussing  the  paper  on  overhead  practices  by  Mr. 
Keith,  H.  Skelly,  Davenport,  asked  about  the  experience 
had  in  the  painting  of  iron  poles,  particularly  as  to 
whether  better  results  could  be  obtained  by  letting  this 
work  out  on  contract  or  by  having  it  done  by  the  com- 
pany's own  men.  He  was  of  the  opinion  that  it  was 
better  to  let  this  work  out  because  it  relieved  the  com- 
pany of  all  responsibility  in  case  a  pedestrian  came  in 
contact  with  the  fresh  paint.  Others  expressed  the 
opinion,  however,  that  it  was  much  better  for  the  com- 
pany to  do  this  work  itself,  as  it  could  control  its  men 
and  be  as  sure  of  a  better  job. 

The  question  of  the  use  of  i-in.  galvanized  strand 
wire  versus  No.  6  solid  wire  for  cross  spans  was  brought 
up  and  Mr.  Keith  said  that  the  solid  wire  was  strong 
enough,  but  that  he  did  not  like  to  use  it  because  it 
always  looked  as  if  it  was  kinked  after  it  was  up.  One 
of  the  delegates  said  he  had  had  a  great  deal  of  trouble 
with  wood  strain  insulators  pulling  apart,  and  that  he 
had  therefore  abandoned  them  for  porcelains.  Mr. 
Keith  replied  that  he  had  had  very  good  success  with 
wood  strain  insulators  and  did  not  think  he  had  lost  a 
single  one  in  Des  Moines  in  seven  years. 

W.  0.  Jacobi,  superintendent  of  electric  lines,  Omaha, 
referred  to  the  practice  of  his  company  of  butt-treating 
all  poles  and  using  poles  having  a  large  circumference 
at  the  ground  line.  A  protecting  sleeve  is  shrunk  on  all 
the  steel  poles  and  they  are  set  in  concrete,  as  Mr.  Keith 
recommended  in  his  paper.  Mr.  Jacobi  said  that  he 
thought  a  saving  could  be  made  by  using  No.  4  E.  B.  B. 
galvanized  iron  wire  in  place  of  the  A-in.  stranded  wire 
recommended  by  Mr.  Keith,  for  he  contended  that  it 
takes  less  time  to  make  up  the  ends  with  this  kind  of 
wire  in  the  cross  spans.  He  said  also  that  there  is  less 
chance  of  moisture  remaining  on  and  in  the  wire  and 
causing  corrosion.    Furthermore,  it  is  possible  to  deter- 
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mine  more  accurately  the  remaining  strength  of  a  solid 
wire  than  of  a  stranded  wire,  after  it  has  begun  to  rust. 
In  regard  to  sleeve  splices,  Mr.  Jacobi  said  that  his  com- 
pany was  making  its  own  out  of  3-in.  round  brass  rods, 
15  in.  long,  by  drilling  a  hole,  tapering  each  end  and 
milling  a  slot  near  the  center  to  meet  the  drill  hole. 
These  splices  are  installed  without  solder. 

He  compared  a  spring  trolley  switch  which  the  Omaha 
company  is  making  and  using  with  that  described  by 
Mr.  Keith.  It  consists  simply  of  a  No.  14  steel  spring 
tongue,  1  in.  wide,  which  is  fastened  to  the  frog  by 
means  of  two  bolts,  for  which  two  holes  must  be  drilled 
in  the  frog.  This  steel  spring  tongue  is  bolted  through 
the  groove  in  Westinghouse  trolley  frogs. 

The  location  of  trolley  frogs  properly  to  serve  all 
kinds  of  cars,  including  construction  cars  with  the  trol- 
ley stand  over  the  front  trucks,  Birney  safety  cars  with 
the  trolley  stand  in  the  center  of  the  car  and  the  double- 
truck  cars  with  the  trolley  stand  over  the  rear  trucks, 
was  spoken  of  by  Mr.  Jacobi,  who  said  that  the  only  way 
this  could  be  done  was  to  "cut  and  try,"  finally  placing 
the  frog  to  favor  the  most  common  type  of  car  using 
that  route. 

Supporting  Trolley  Span  Wire  from  Buildings 

In  discussing  the  recommendation  of  Mr.  Keith  to 
co-operate  with  owners  of  new  buildings  in  order  to 
place  eyebolts  in  the  building  walls  for  supporting  the 
span  wires,  and  thus  to  remove  the  trolley  poles  from 
the  street,  it  was  found  that  a  number  of  companies  fol- 
lowed this  practice.  In  Davenport,  Mr.  Skelly  said  that 
this  was  done  on  every  new  building  erected  along 
the  car  lines,  use  being  made  of  bronze  bolts,  to  avoid 
the  rust  streak  on  the  wall  which  comes  from  the  use 
of  an  iron  eyebolt.  He  said  that  the  number  of  poles 
used  was  being  gradually  reduced  in  this  manner,  thus 
cleaning  up  the  street  and  saving  the  poles  and  relieving 
the  company  of  the  maintenance  expense  of  the  poles. 
In  installing  an  eyebolt,  the  building  owner  is  induced 
to  sign  a  contract  which  stipulates  that  if  at  any  time 
he  wants  the  eyebolt  removed,  he  must  agree  to  give 
the  company  the  right  to  set  a  pole,  thus  protecting  the 
company  against  losing  its  pole  rights  in  going  to  the 
eyebolt.  He  said  that  the  simpler  such  a  contract  was 
the  better,  for  there  was  always  a  good  deal  of  hesita- 
tion in  signing  a  contract  in  this  connection. 

Mr.  Keith  pointed  out  that  in  Des  Moines  the  com- 
pany gets  a  release  from  the  owner  of  the  building  on 
which  an  eyebolt  is  installed  against  any  damage  which 
may  result  from  the  presence  of  the  eyebolt.  The  prac- 
tice of  installing  eyebolts  whenever  possible  was  also 
followed  in  Omaha. 

Discussion  on  Storekeeping  and  on 
Transportation 

Mr.  Kennedy's  paper  on  storekeeping  methods  evoked 
lively  discussion,  a  digest  of  which  will  be  given  in  a 
later  issue  with  an  abstract  of  the  paper. 

In  the  discussion  of  Mr.  Anderson's  paper  on  trans- 
portation the  author  was  asked  about  the  frequency 
with  which  he  made  changes  in  the  schedule  of  trippers. 
He  explained  that  the  change  was  not  made  more  often 
than  once  in  fifteen  days  and  that  he  personally  made 
the  observations  which  determined  these  changes.  In 
answer  to  another  question  he  explained  that  in  Daven- 
port the  conductors  ring  up  both  passes  and  cash  fares 
and  tickets  on  the  cash  side  of  the  register,  observing 


that  this  does  not  make  possible  a  very  good  check  on 
the  conductors.  It  was  explained  that  in  Des  Moines, 
where  the  city  fare  is  6  cents,  and  where  4  cents  addi- 
tional is  collected  beyond  the  city  limits,  both  the  6-cent 
and  4-cent  fares  are  rung  up  on  the  cash  side  of  the 
register,  involving  a  difficulty  similar  to  that  encountered 
in  Davenport. 

The  remainder  of  the  discussion,  which  continued 
through  Friday  morning  and  part  of  the  afternoon,  was 
inspired  by  the  showing  of  a  number  of  slides  of  kink.*; 
in  various  Iowa  railway  shops.  Some  of  these  kinks 
have  already  been  pictured  and  described  in  Electric 
Railway  Journal,  but  the  majority  of  them  will  be 
published  in  a  later  issue,  the  delay  permitting  a  better 
handling  in  the  paper  and  an  assurance  of  better  half- 
tone cuts  than  could  be  secured  if  they  were  rushed 
through. 

A  Little  Fun  Is  Interjected 

The  meetings  of  the  association  were  held  in  the 
Masonic  Temple  and  luncheon  was  served  both  days  in 
a  room  adjoining  the  meeting  room.  On  Thursday  even- 
ing the  members  were  treated  to  a  banquet  followed  by 
a  minstrel  show  put  on  by  employees  of  the  Omaha  & 
Council  Bluffs  Street  Railway.  While  the  show  was  re- 
ported to  have  been  entirely  prepared  in  three  days,  it 
was  thoroughly  enjoyed  by  the  delegates.  After  that,  a 
troupe  of  professional  entertainers  provided  an  hour's 
amusement.  Between  the  minstrel  show  and  the  vaude- 
ville hit  of  the  professionals,  the  film  known  as  "The 
King  of  the  Rails,"  the  safety-car  film  and  a  short  piece 
of  film  showing  how  the  claim  agent  of  the  Tri-City 
Railway  won  a  $20,000  injury  suit  were  shown.  The 
last  named  was  the  case  of  a  former  employee  who, 
while  under  age,  had  received  a  slight  injury.  By  the 
time  he  became  of  age,  a  number  of  years  later,  he 
claimed  his  right  arm  had  become  disabled.  It  was 
learned  that  he  had  taken  a  building  contract  and  was 
actively  engaged  in  doing  the  work  himself.  A  motion- 
picture  operator,  on  the  pretense  of  showing  building 
construction  work,  pictured  this  man  doing  the  work 
himself,  wherein  any  doubt  as  to  the  soundness  of  the 
man's  right  arm  was  completely  dispelled. 


N.  S.  C,  Manager  Reports 

IN  HIS  report  to  the  National  Safety  Council,  General 
Manager  C.  W.  Price  summarizes  the  year's  accom- 
plishments as  follows:  (1)  The  National  Safety  Neivs 
was  developed  from  a  one-page  letter  to  a  twenty-page 
magazine.  (2)  Local  councils  with  permanent  organiza- 
tion and  paid  staff  were  increased  from  seven  to  six- 
teen. (3)  Great  strides  were  made  in  public  safety 
through  the  development  of  vigilance  committees,  chauf- 
feurs' schools,  local  safety  drives  and  safety  education 
in  public  schools.  (4)  The  engineering  section  was 
organized  and  assigned  the  development  of  important 
national  codes.  (5)  Safety  education,  as  suggested  by 
the  council,  received  greater  attention  from  technical 
.schools  and  colleges  than  ever  before.  (6)  The  contents 
of  the  council's  library  and  bureau  of  information  were 
enriched  and  the  number  of  inquiries  answered  in- 
creased. (7)  The  service  to  members  was  enlarged  by 
the  addition  of  bulletins  for  the  meat  factories  and 
rubber  sections  and  by  the  issuance  of  sectional  safe 
practices  pamphlets.  (8)  The  membership  was  in- 
crea.sed  to  4,051,  a  net  gain  of  290. 
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How  to  Construct  and  Maintain  the  Overhead 

Some  Practices  Proved  by  Experience  Are  Pointed  Out — Locating 

Curves  and  Frogs,  Methods  of  Repair  and  Special 

Material  Designs  Discussed 


By  kirk  J.  KEITH 

Supeiintendent  of  Overhead  Des  Moines   (Iowa)   City  Railwa.v 


A  PRIMARY  consideration  in  overhead  work  is  the 
purchase  and  standardization  of  only  the  best  of 
.  materials.  The  wood  poles  should  be  butt-treated 
to  a  point  1  ft.  above  the  ground  line.  Tubular  steel 
poles  should  always  have  the  protecting  sleeve  (or  dog 
collar)  shrunk  on  the  lower  section  of  the  pole  at  the 
ground  line.  Tubular,  Bates  or  any  other  steel  poles 
should  be  set  in  concrete  6  ft.  in  the  ground  with  a  rake 
of  6  to  8  in.  A  very  good  mixture  is  1:3:5  of  wet 
concrete.  Always  be  sure  that  the  pole  is  painted  and 
free  from  rust  before  it  is  set.  Wood  poles  should  be 
set  6  ft.  in  the  ground  and  well  tamped,  with  a  rake  of 
not  more  than  10  in.  Where  poles  are  to  be  used  for 
.span  con.structlon  they  .should  have  a  good  heel  at 
the  bottom  and  a  good  breast  a  little  below  the  ground. 
All  poles  should  be  set  as  nearly  100  ft.  apart  as  pos- 
sible and  on  property  lines.  At  street  intersections, 
where  there  is  special  work  to  be  installed,  it  would 
be  best  to  have  the  four  corner  poles  set  on  the  property 
lines.  Of  course  this  is  not  always  possible.  For 
example,  there  is  a  condition  in  Des  Moines  where  the 
water  hydrant  is  set  on  the  property  line  with  a  catch 
basin  2  to  5  ft.  from  the  hydrant,  or  vice  versa,  and  an 
ordinance  forbidding  us  to  set  a  pole  within  12  ft.  of 
the  hydrant.  It  can  be  readily  seen  that  this  makes  it 
difficult  for  us  to  maintain  our  special  work  properly. 

Often  in  city  work,  especially  where  a  new  building 
is  being  erected  and  the  cellarway  is  excavated  even 
beyond  the  sidewalk  line,  it  is  good  practice  to  set  at 
the  point  where  the  pole  should  be  set  an  iron  pipe  a 
size  larger  than  the  outside  diameter  of  the  pole  at  the 
ground  line,  and  to  let  the  contractor  build  his  wall 
around  the  pipe.    This  should  be  long  enough  to  extend 

1  ft.  below  the  floor  line.     If  the  pipe  is  longer  than 

2  ft.  it  should  be  filled  up  to  a  point  6  ft.  below  the  side- 
walk line.  After  the  wall  is  thoroughly  set,  the  pole 
is  set  in  the  pipe  and  the  space  between  the  pipe  and 
the  pole  filled  with  a  rich  mixture  of  grouting,  an  iron 
wedge  being  used  between  the  top  of  the  pipe  and  the 
pole  to  give  the  pole  the  proper  rake  and  insure  against 
crushing  of  the  grouting. 

A  span-wire  clamp,  with  a  wood  or  porcelain  strain 
in  which  to  fasten  the  span  wire,  should  be  used  on 
steel  poles.  There  should  usually  be  two  insulators 
between  the  point  of  contact  and  the  pole,  but  some 
cities  have  ordinances  specifying  more  than  two.  The 
span  wire  should  be  either  ir.-in.  double  galvanized 
strand  or  stranded  copper-clad  wire,  and  it  should  be 
pulled  tight. 

Installing  Trolley  Wire  on  Curves 

Curves  should  be  made  up  with  straight-line  clinch 
ears  for  round  wire  and  on  phono-electric  wire  it  is 
better  to  solder  the  ears  to  hold  them  in  place.    With  a 


trolley  wire  19  ft.  above  the  rails  curves  should  be 
offset  toward  the  inside  of  the  center  line  of  the  track, 
3-2  in.  to  each  inch  of  the  super-elevation  of  the  outer 
rail,  and  held  in  place  with  single-body  pull-offs  if  for 
one  track  and  double-body  pull-offs  on  the  outside  track 
and  single  pull-offs  on  the  inside  track  if  for  double 
track.  The  number  of  pull-offs  must,  of  course,  be 
determined  by  the  radius  of  the  curve  and  the  spacing 
of  poles.  The  following  table  represents  practice  in 
this  line: 


Radius  of 

Spacing  of 

No.  of  Pulls 

Distance  Apart 

Curve, 

Pull-Offs, 

Between 

of  Poles, 

Feet 

Feet 

Supports 

Feet 

40 

7 

35 

50 

8 

40 

60 

9 

45 

70 

10 

50 

80 

II 

55 

90 

12 

60 

100 

13 

65 

125 

14 

70 

150 

15 

75 

200-500 

20 

80 

750 

■     25 

100 

•Abstract  of  paper  read  at  convention  of  Iowa  Electric  Railway 
Association,  Omalia.  Neb.,  .Sept.  16-17,  1920. 


The  locations  of  the  trolley  wire  on  curves  given  above 
will  not  hold  true  on  city  construction,  as  consideration 
must  be  given  the  elevation  of  the  outer  rail,  the  height 
of  the  ti-olley  wire  above  the  rail,  the  track  gage,  the 
radius  of  curvature,  the  distance  from  the  center  of  the 
car  to  the  pivot  of  the  trolley  base,  the  distance  from  the 
center  of  the  car  to  the  center  of  the  truck,  the  horizon- 
lal  distance  from  the  pivot  of  the  trolley  base  to  the 
point  of  contact  between  trolley  wheel  and  trolley  wire. 
The  offset  of  the  trolley  wire  would  be: 

S^^  +  R-  V«'  +  F  —  Q~-  —  V 

in  which  all  values  are  in  feet  and: 

S  ^^  radial  offset  of  trolley  wire  toward  center  of  curve. 
E  =  super-elevation  of  outer  rail. 
//  ^  height  of  trolley  wire  above  rail. 
G  =  track  gage. 
R  =^  radius  of  curve. 

P  =  distance  from  center  of  car  to  pivot  of  trolley  base. 
Q  =  distance  from  center  of  car  to  center  of  truck. 
L  =--  horizontal  distance  from  pivot  of  trolley  base  to 
point  of  contact  between  trolley  wheel  and  wire. 

The  trolley  frog  should  be  attached  to  the  trolley  wire 
at  a  point  over,  and  as  near  as  possible  to,  the  track 
switch  point,  so  that  the  trolley  wheel  will  take  either 
the  main  or  branch  line  according  to  the  route  of  the 
car.  The  closer  the  frog  is  set  to  the  switch  point,  the 
less  the  danger  of  the  trolley  wire  wearing  out  as  it 
approaches  the  frog.  On  a  42-ft.  6-in.  radius  curve,  my 
practice  is  to  set  the  frog  level,  directly  over  the  center 
of  the  heel  of  the  track  switch ;  on  a  45-ft.  radius  curve, 
to  place  it  about  6  in.  ahead  of  the  heel  of  the  switch 
point,  and  on  a  50-ft.  radius  curve,  to  place  it  9  to  12  in. 
ahead  of  the  heel  of  the  switch  and  toward  the  switch 
point.    As  these  distances  may  not  hold  in  all  cases,  it 
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is  a  good  idea  in  installing  the  frog  to  clamp  it  on 
the  wire  only  so  tightly  that  it  will  not  move,  directly 
over  the  heel  of  the  track  switch;  to  let  a  couple  of 
cars  go  through  the  switch,  and  to  watch  the  trolley 
wheel  to  see  which  way  the  frog  should  be  moved.  Only 
one  or  two  operations  will  be  required  before  the  frog 
can  be  set  in  a  permanent  position.  It  will  be  found 
invariably  to  be  toward  the  point  of  the  switch.  Of 
course  in  most  cases  a  frog  set  above  a  point  where 
the  distance  between  the  outer  rail  of  the  branch  track 
and  the  nearest  rail  on  the  main  line  is  1  ft.,  the  trolley 
wheel  will  follow  the  proper  wire,  but  it  has  a  very 
heavy  wearing  effect  on  the  wire  approaching  the  frog, 
which  makes  frequent  replacement  necessary. 

Trolley  wire  should  be  guyed  at  each  end  of  all 
curves  and  every  half  mile  on  tangent  track.  Care 
should  be  taken  to  see  that  strain  guys  have  equal 
pulls  and  that  the  strain  plate  is  not  twisted  out  of  line. 
Where  possible  the  strain  of  these  guys  should  be  taken 
by  anchor  guys  in  line  with  the  pull;  if  this  is  not 
possible,  a  head  guy  should  be  used  to  the  next  pole. 
Where  the  strain  is  not  too  great,  the  anchor  should 
be  of  a  mechanical 
type,  but  if  there  if 
to  be  a  very  heavy 
strain,  the  old  dead- 
man  type  is  prefer- 
able. No  two  feeder 
lines  should  be  tied 
together  without  the 
use  of  an  automatic 
sectionalizing 
switch,  except  in 
cases  where  there 
are  two  or  more 
lines  which  feed  the 
same  trolley  section.  The  days  of  heavy  feeder  lines 
have  been  practically  eliminated  by  the  advent  of  the 
automatic  substation.  In  Des  Moines,  where  we  operate 
90.43  miles  of  line,  measured  on  a  single-track  basis, 
we  have  only  460,000  lb.  of  copper  in  the  system.  I  men- 
tion this  fact  to  show  that  some  of  our  troubles  are 
gone  forever. 

If  the  Keystone,  or  any  of  the  other  type  of  steel 
pole  tops  is  used  a  very  good  double  insulator  arm  may 
be  made  by  using  a  steel  plate  4  in.  thick  and  3  in. 
wide,  the  length  being  determined  by  the  diameter  of 
the  top  petticoat  of  the  insulator.  The  plate  is  drilled 
with  three  +l-in.  holes,  one  in  the  center  and  one  at 
each  end  of  the  plate,  using  a  Keystone  truss  pin  at 
each  end.  The  plate  is  bolted  to  the  pole  top  at  the 
center.  On  a  22,000-volt  line,  using  Ohio  Brass  insu- 
lator No.  11,622,  Keystone  truss  pin  No.  44,109,  the 
distance  between  the  two  end  poles  would  be  12i  in. 

Trolley  Breaks  Mean  Delayed  Schedules 

We  all  know  what  trolley  breaks  mean  to  our  operat- 
ing department,  so  it  is  up  to  the  line  department  to 
keep  them  at  a  minimum.  In  Des  Moines  the  trolley 
wire  in  the  business  district  is  inspected  every  week 
and  bad  pieces  of  wire  are  replaced  at  once.  We  used 
to  believe  that  we  could  not  replace  a  curve  in  the  day- 
time or  when  the  cars  were  running,  but  would  wait 
until  night  and  then  pay  time  and  a  half  for  the  work. 
That  was  a  mistake;  we  do  not  hesitate  now  to  rebuild 
almost  any  special  work  in  the  daytime,  and  we  do  it 
at  less  than  one-third  the  cost.     Quite  often  it  is  done 


SPRING  TROLLEY  FROG  DESIGNED 
AND  USED  IN  DES  MOINES,  IOWA 


without  the  operating  department  knowing  anything 
about  it.  We  have  some  special  work  where  the  vehicular 
travel  is  so  great  that  it  is  almost  impossible  to  get 
on  the  street.  Here,  of  course,  the  work  must  be  done 
at  night. 

A  Spring  Frog  Designed  at  Des  Moines 

To  overcome  trouble  with  the  trolley  frog  at  wyes, 
we  have  designed  a  trolley  frog  spring  switch  which 
has  worked  out  well.  The  spring  switch  can  be  used 
with  almost  any  type  of  frog.  The  switch  tongue  is 
made  of  hardened  steel,  J  in.  x  -ft  in.  x  6  in.,  the  point 
being  slightly  flattened  and  brought  to  a  biased  point. 
A  plunger  post  is  inserted  1  in.  from  the  point  on  the 
top  of  the  tongue.  At  the  larger  end.  or  heel,  a  pivot 
post  i  in.  in  diameter  is  inserted.  Two  inches  of  the 
curve  lead  on  the  frog  is  cut  off  and  a  hole  is  drilled  in 
the  top  of  the  frog  for  the  pivot  post,  and  a  slot  is  cut 
A  in.  in  width  on  top  and  on  the  curve  side  of  the  frog. 
A  piece  of  5-in.  gas  pipe  3  in.  long,  with  the  bottom 
half  cut  off  (about  1*  in.)  is  then  welded  to  the  frog 
directly  above  the  iV-in.  slot.  Then  the  tongue  is  in- 
serted in  place  and  the  pivot  post  riveted  on  the  top  of 
the  frog,  leaving  it  loose  enough  so  that  the  tongue  will 
work  easily.  A  small  coil  spring,  2  in.  long,  with  a 
plunger  li  in.  long,  is  placed  in  the  gas  pipe  with  the 
plunger  up  tight  against  the  plunger  post.  The  spring 
is  pushed  into  the  gas  pipe,  a  cap  is  placed  over  the  end 
of  the  pipe  and  the  switch  is  ready  to  be  installed.  A 
photograph  of  this  spring  frog  is  reproduced  herewith. 

Lightning  arresters  are  inspected  four  times  a  year, 
and  defective  ones  are  replaced  with  new  or  repaired 
arresters.  The  arresters  at  all  of  the  substation  en- 
trances are  inspected  after  every  storm.  We  inspect 
our  feeder  lines  four  times  a  year  and  trim  trees  as 
needed.  If  the  tree  insulators  have  slipped  out  of  place 
they  are  replaced.  It  is  much  easier  to  do  this  than 
to  have  the  line  broken  down;  besides,  it  is  quite  a 
saving  in  loss  of  current. 

Most  of  our  high-tension  troubles  are  insulator 
troubles  and  caused  mostly  by  lightning  or  the  insulator 
being  "shot."  We  inspect  our  insulators  four  times  a 
year,  using  a  field  glass  most  of  the  time.  If  any 
cracked  ones  are  found,  they  are  replaced  as  soon  as 
the  current  can  be  taken  off  the  line.  We  have  an 
arrangement  with  the  consumers  so  that  the  current 
is  taken  off  the  line  on  Sunday  mornings  between  the 
hours  of  2  and  6.  This  generally  gives  us  enough  time 
to  do  our  work. 


Bulletin  No.  3  on  "More  Transportation" 

IN  ITS  series  of  bulletins  on  "More  Transportation" 
the  Association  of  Railway  Executives  is  urging  in 
Bulletin  No.  3  the  reduction  of  bad  order  cars  to  a 
maximum  of  4  per  cent  of  the  total  owned.  The  bulle- 
tin cites  records  showing  that  when  Federal  control 
began  about  5.7  per  cent  of  the  cars  were  reported 
in  bad  order  and  at  the  end  of  Federal  control  6.7 
per  cent  were  in  bad  order.  The  bulletin  states  that 
"the  cure  of  this  situation  is  one  of  the  first  and 
most  important  problems  confronting  us,"  and  further 
on  "that  the  conditions  demand  that  all  roads  exhaust 
every  possible  effort  in  this  direction. 

It  is  by  ejcerting  efforts  in  such  directions  as  this 
that  transportation  companies  can  maintain  satisfac- 
tory service  for  the  public. 
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Shop  Kinks  from  Sioux  City,  Iowa* 

A  Number  of  Original  Designs  of  Car  and  Shop  Equipment  Are  Described  and  Maintenance 
Practices  as  Used  by  the  Sioux  City  Service  Company  Are  Outlined 


By  C.  M.  feist 

Master   Mechanic   Sioux   City    (Iowa)    Service   Company 


IT  HAS  been  the  custom  of  our  company  for  a 
number  of  years  past  thoroughly  to  repair,  clean, 
retouch  and  revarnish  the  car  bodies  once  every  year. 
However,  since  so  many  automobiles  and  trucks  operated 
by  thoughtless  drivers  have  come  into  common  use, 
with  resultant  scratching  and  damaging  of  car  bodies, 
and  also  because  of  the  greatly  increased  cost  of  labor 
and  material,  we  have  adopted  a  new  system  of  over- 
Tiauling. 

When  a  car  body  is  newly  built  in  our  own  shons  we 
still  follow  the  flexible  system  of  'painting  such  as  the 
usual  lead,  color  and  varnish  coats  in  order  to  preserve 
the  wood  and  steel.  Such  jobs  look  well,  barring  injuries, 
from  twelve  to  eighteen  months,  but  if  such  a  system  of 
repainting  and  varnishing  should  be  followed  it  would 
usually  reauire  one  or  two  coats  of  color  and  two  coats 
of  vami.sh,  which  would  delay  getting  a  car  body 
through  the  shop  several  days,  depending  on  drying 
conditions  between  coats.  We  find,  however,  that  in  this 
age  the  general  public  gives  no  thought  to  fine  finishes 
on  a  street  car  bodj'.  If  the  body  looks  fresh  outside 
and  is  clean  and  comfortable  on  the  inside,  and  the  car 
can  make  the  run  to  its  destination  without  interrup- 
tion, the  average  passenger  is  satisfied. 

Our  present  system  of  general  overhauling  of  car 
"bodies  is  to  run  them  through  the  shop  about  once  every 
two  years,  at  which  time  we  make  all  necessary  repairs, 
thoroughly  clean  the  inside  finish,  including  the  seats, 
shades  and  floors,  and  wash  the  outside  of  the  body  and 
the  trucks.  After  all  parts  are  cleaned  we  apply  two 
coats  of  railway  enamel  which  has  a  wonderful  cover- 
ing quality.  We  stripe,  letter  and  number  on  top  of  the 
second  coat  of  enamel  and  apply  one  coat  of  paint  on  the 
roof,  floors,  trucks,  etc.  The  window  sills  or  arm  rests, 
etc.,  are  refinished  if  necessary.  The  car  seat  rattan  is 
usually  varnished  and  other  parts  painted. 

This  system  of  overhauling  has  given  us  very  good 
results  and  has  proved  to  be  much  cheaper,  taking  much 
less  time,  and  every  one  in  connection  with  our  system 
seems  to  be  well  pleased,  as  such  a  job  looks  good  for 
about  two  years. 

Maintenance  of  Electrical  Equipment 

It  has  been  our  practice  to  follow  the  mileage  basis 
for  the  care  of  equipment  only  in  a  small  degree,  and 
we  recommend  that  inspections  be  made  as  often  as 
possible  in  order  to  detect  minor  troubles  which  can  be 
repaired  at  an  early  period  at  a  small  cost.  This  can 
only  be  accomplished  by  close,  constant  attention.  The 
car  operators,  when  turning  in  their  cars  at  the  close 
of  the  day's  run,  are  requested  to  fill  in  a  daily  report 
blank,  which  is  addressed  to  the  master  mechanic, 
stating  the  condition  of  the  car  they  have  been  operat- 
ing. These  reports  are  collected  and  looked  over  by  the 
night  foreman  at  the  barns.    If  repairs  indicated  on  this 

•Abstract   of  paper  presented   at   Omaha   meeting  of  the   Iowa 
.  Electric  Kailway  Association,  Sept.  16,  1920. 


HOME-MADE   PRESS   USED   FOR  BROACHING   AND  PRESS- 
ING IN  BEARINGS.     HOUSING  JIG  AND  REAMER 
ALSO  SHOWN 

report  are  of  a  light  nature  the  work  is  done  by  the 
night  crew  at  the  barns  and  the  report  marked  O.K. 
Should  the  operators'  reports  show  work  to  be  done 
beyond  the  ability  of  the  night  force  the  car  is  held  for 
the  general  repair  shop. 

Upon  arrival  of  the  cars  from  their  respective  runs 
they  are  first  run  over  the  pits  before  storing  them 
away,  where  men  inspect  brakes,  trucks,  motors  and  air 
equipment  to  the  best  of  their  knowledge,  make  such 
repairs  as  they  can  and  report  their  findings  on  a 
special  blank.  These  reports  are  collected  every  morn- 
ing and  brought  to  the  general  repair  shop  for  the  pit 
foreman's  and  master  mechanic's  attention.  After  they 
have  been  looked  over  they  are  filed  away  and  kept  for 
two  years  for  legal  reasons. 

The  pit  foreman  keeps  a  complete  record  of  the  equip- 
ment on  all  cars.  From  this  record  he  plans  to  have 
enough  regular  cars  held  for  the  shop  in  addition  to 
those  being  held  over  from  the  barns  each  morning  so 
as  to  keep  his  force  busy  every  day.  By  this  method 
all  the  equipment  is  being  cared  for  in  the  main  shop 
about  once  a  month.  One  pit  crew  of  two  or  three  ex- 
perienced men  is  set  aside  for  general  overhauling.  This 
work  is  in  force  at  all  times.    A  car  is  brought  over  the 
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pit  and  held  until  the  entire  equipment  has  been 
thoroughly  inspected  and  overhauled.  Street  railway 
owners  and  operators  may  thank  the  railway  equipment 
manufacturers  for  the  splendid  improvements  which 
have  been  made  in  equipment  within  the  last  few  years. 
It  is  now  possible,  with  the  aid  of  intelligent  care,  satis- 
factorily to  operate  and  keep  in  motion  a  railway  system 
at  a  nominal  expense. 

When  motors  are  in  good  operating  condition  they 
should  perform  their  duty  for  a  long  time  unless 
damaged  in  accidents.  Should  any  trouble  arise  which 
an  expert  repair  man  cannot  locate  on  the  surface  it 
might  be  well  to  test  the  fields  for  short  circuits.  With 
one  or  more  partly  short-circuited  field  coils  motors 
will  still  operate  after  a  fashion,  but  such  field  troubles 
and  incorrect  commutation  will  usually  in  time  cause 
severe  flashovers  and  burnouts. 

There  are  many  other  troubles  which  may  develop  in 
motors  but  they  are  more  readily  located  by  the  average 


used  in  rebabbitting  bearings,  even  at  a  higher  cost. 
We  also  recommend  broaching  the  bearings  after  they 
are  bored  in  order  to  produce  a  tense  bearing,  which  will 
result  in  a  much  longer  life.  For  this  particular  work  a 
small  vertical  hydraulic  press  was  designed  and  built  in 
our  own  shop. 

Pit  Jacks  Facilitate  Motor  and  Truck  Overhaul 

For  the  purpose  of  removing  iand  replacing  armatures 
and  car  wheels  convenient  pit  jacks  were  built  capable 
of  handling  4,000  lb.  These  jacks  operate  on  a  track  in 
the  pits  and  are  movable  sideways  in  order  to  allow 
them  to  be  placed  under  axle  or  armature  for  best 
balance.  The  jack  cylinders  are  made  up  of  8-in.  extra 
heavy  pipe  with  suitable  pistons  traveling  the  extreme 
distance  up  and  down  required  for  the  above-mentioned 
work.  City  water  pressure  is  used  to  operate  the  jack, 
and  occasionally  for  extreme  lifts  air  pressure  is  added. 
The  water  from  the  piston  is  discharged  into  a  tank  so 
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repair  man.  In  this  con- 
nection it  is  essential  to 
maintain  reasonably  well 
fitted  bearings  on  the 
axle  as  well  as  on  the 
armature  .shaft  in  order 
to  retain  the  intended 
alignment  for  gear,  pin- 
ion and  brush  location. 

The  question  of  re- 
claiming bearings  on  old 
motors  having  badly 
worn  armature  bearing 
shells  and  housings  came 
up  in  our  shops.  We  decided  to  press  a  steel  seam- 
less tube  over  the  bearings,  cutting  out  the  opening 
in  accordance  with  the  original  shape  for  admission 
cf  waste  packing  and  cutting  new  keyway.  The  thick- 
ness of  tube  selected  was  such  as  not  to  injure  the 
housings  when  rebored  and  reamed  to  a  new  standard 
size.  For  this  purpose  a  special  lathe  jig  and  reamer 
were  made  up  in  our  own  shop.  This  special  job  of 
refitting  all  armature  bearings  and  housings  in  a  certain 
type  of  motor  was  done  during  a  time  when  the  motors 
were  being  overhauled  and  required  no  extra  work  any 
more  than  to  carry  on  hand  an  extra  set  of  bearings  and 
fitting  up  the  housing  for  the  next  armature  taken  out  of 
a  motor. 

We  believe  that  a  high  grade  tin  base  metal  should  be 
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SHOP  AND    WHEEL    BEARING 

SAID  TO  GIVE  LO.N'G 
LIFE 

that  it  is  not  wasted,  and 
this  is  forced  back  into 
the  cylinder  by  means  of 
the  shop  air  pressure,  for 
re-use. 

Circuit  breakers  are 
thoroughly  inspected 
about  once  a  year  and 
overhauled  if  this  is 
found  necessary.  They 
are  then  reset  to  the  de- 
sired amperage.  This 
resetting  can  be  done 
with  the  circuit  breaker 
still  on  the  car  as  well  as  on  the  test  bench.  In  the  pit 
foreman's  workshop  department  we  have  installed  a 
switchboard  for  this  purpose.  There  are  sufficient  grids 
bolted  to  the  wall  and  connected  to  a  controller  in  ser- 
eral  steps  so  that  the  current  flow  may  be  varied  from 
50  to  400  amp.  The  heavy  test  current  is  broken  by 
tripping  the  circuit  breaker,  which  also  serves  to  protect 
the  other  shop  circuits  from  interruption  if  too  heavy 
a  current  is  pulled  at  the  test  board,  the  controller  in 
the  circuit  being  used  only  to  regulate  but  not  cut  off 
the  current. 

There  is  a  great  deal  to  he  said  with  reference  to 
the  correct  wheel  gage.  This  can  be  best  proved  by 
fastening  two  short  sections  of  good  rail  onto  a  board 
exactly  4  ft.  8}  in.  apart  and  turning  this  device  upside 


the  TEMPLATE  IN  USE  ON  THE  TRACK 
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down  on  the  set  of  wheels  just  pressed  on  an  axle.  Note 
the  round  throat  of  the  wheel  contour  in  relation  to 
the  round  edge  of  the  rail.  If  the  wheels  are  pressed 
correctly  there  will  result  a  free  rolling  set  of  wheels 
with  the  best  possible  traction.  This  would  prove  that 
the  correct  wheel  gage  should  be  4  ft.  8i  in. 

A  special  wheel  gaging  template  has  been  made  up  in 
our  shops  for  testing  purposes.  This  template  has  a 
reverse  flange  shape  which  can  be  laid  on  the  track  in 
frogs,  crossings  or  curves  to  show  the  exact  action  of  a 
wheel  passing  through.  It  has  decided  many  debates 
between  the  track  and  repair  shop  departments  when 
no  one,  as  usual,  wished  to  take  the  blame  for  car 
derailments. 

Worn  pedestal  jaws  and  journal  boxes  are  very  detri- 
mental to  the  free  running  of  a  truck,  as  such  a  condi- 
tion allows  car  wheels  to  run  out  of  square.  This  adds 
a  friction  load,  causes  undue  wear  on  wheels  and  rails 
and  knocking  when  the  truck  enters  crossings  and  frogs. 
We  found  it  necessary  to  rebuild  pedestals  with  a  special 
gib  plate  to  a  new  standard  on  our  older  trucks.  In 
order  to  do  this  work  correctly,  the  journal  boxes  are 
planed  down  on  the  sides.  The  manufacturer  was 
requested  to  change  the  pattern  of  the  boxes  to  conform 
with  the  new  standard  measurements,  at  the  same  time 
retaining  a  strong  thickness  in  the  walls  of  the  new 
journal  boxes  in  order  to  strengthen  them  and  to  give 
room  for  the  special  gibs. 

As  the  standard  shapes  of  brake  shoes  and  heads 
usually  recommended  are  inefficient  and  costly  to  main- 
tain, I  would  suggest  that  a  change  be  made  in  shapes 
and  materials  used,  particularly  in  the  heads.  The 
standard  shoe  head  carries  plenty  of  metal  in  general, 
but  is  very  small  at  the  ends.  Shoes  soon  become  worn 
at  one  end  and  this  allows  them  to  climb  up  the  wheels. 


CIRCUIT  BREAKER  TEST  BOARD.   THE  REGULATING 
CONTROLLER  DOES  NOT  SHOW 

causing  the  cars  to  jerk  while  stopping.  The  rapid 
wear  at  this  end  soon  calls  for  renewal  at  a  consider- 
able expense. 

Several  years  ago  we  made  up  complete  brake  shoe 
and  brake  head  patterns.  The  brake  head  patterns  were 
made  to  fit  the  brake  beams  in  their  former  shape,  but 
the  face  of  this  head  was  entirely  changed  to  receive 
a  new  type  brake  shoe  back.  As  a  result  we  have  at 
this  time  practically  only  one  type  of  brake  shoe.  It 
fits  the  various  heads  and  shoes  can  be  replaced  in  about 
half  the  time  required  for  the  old  style.  These  head 
castings  are  made  of  gray  iron  and  weigh  from  12  to 
14  lb.  each.  The  heads  have  two  sockets  instead  of  one 
for  fastening  the  shoes.  The  latter  are  installed  by 
slipping  them  in  the  heads  all  around,  then  setting  the 
brakes,  and  while  the  pressure  is  on  inserting  the  pins 
which  lock  the  shoes  in  place.  The  heads  cost  us  4 
cents  a  pound  and  resist  the  wear  better  than  malleable 
castings. 

We  build  a  trolley  base  in  our  shops  that  is  designed 
in  line  with  the  usual  roller-bearing  ty'pe  but  with  an 
improvement.  The  turret  castings  are  so  designed  as 
to  carry  oil,  one  filling  lasting  about  two  years.  With 
this  method  of  construction  the  central  wearing  post 
or  bearing  is  entirely  surrounded  by  and  is  floating  in 
a  perfect  film  of  oil.  The  base  thus  functions  freely  and 
quickly  in  adapting  its  position  to  changes  in  the  over- 
head position.  In  many  bases,  one  oils  them  at  the  top 
and  the  oil  eventually  works  through  to  the  bottom 
and  onto  the  car  roof,  leaving  the  bearing  dry. 

I  have  personally  spent  some  money  in  the  production 
of  an  efficient  trolley  harp,  trolley  wheel  and  its  bear- 
ing. The  object  of  the  design  was  to  provide  sufficient 
bearing  area  and  have  a  constantly  dry  conductive  lubri- 
cant   which    would    carry    the    current    with    the    least 
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resistance  and  thus  insure  long  uninterrupted  life  and 
freedom  in  action.  The  harp  carries  a  fiber  washer 
on  either  side  which  insulates  the  wheel  from  the  harp 
at  the  shoulders.  These  washers  are  thick  enough  so 
that  they  wilj  outwear  the  wheel.  The  wheel  bearing 
is  li  in.  long  and  contains  enough  oil  to  last  the  life 
of  the  wheel,  so  that  it  never  needs  to  be  lubricated 
except  when  newly  installed. 

Snow-Fighting  Operations 

lu  climates  where  snow  frequently  interferes  with 
the  street  car  service  snow-fighting  equipment  must 
be  constructed  to  stand  the  strain  of  abuse  and  should 
be  kept  ready  to  be  put  in  action  whenever  needed 
without  constantly  breaking  down  or  wearing  out.  Dur- 
ing the  last  twenty-five  years  several  t>T)es  of  under- 
platform  brooms  and  plows  have  been  bought  or  built 
in  our  shops.  None  of  these  proved  to  be  a  great  suc- 
cess. We  next  decided  to  trj'  out  a  V-shaped  tank- 
steel  plow,  having  its  nose  suspended  from  or  hinged 


SNOWPLOW   HINGED   AT   POINT,   ITS   OWN   WEIGHT 
HOLDING  THE  WINGS   DOWN  ON  THE   RAIL 

to  the  car  floor  and  depending  upon  its  own  weight  to 
hold  it  down  on  the  rail.  This  plow  is  light,  inexpensive, 
does  its  work  well  and  is  carried  on  our  cars  the  year 
round.  When  these  wings  are  hooked  up  about  4  in. 
above  the  rail  they  serve  as  a  splendid  additional  life 
guard.  As  this  plow  extends  all  the  way  across  the 
track  between  rails,  it  serves  also  to  remove  some  of 
the  snow  there,  so  that  motors  do  not  drag  on  it. 

Our  sweeper  equipment  consists  of  one  rattan  broom 
sweeper  and  four  steel  constructed  combination  sweep- 
ers and  plows  of  an  entirely  new  design.  These  ma- 
chines are  double-ended  and  have  very  efficient  side 
wings  for  the  purpose  of  pushing  the  snow  that  has 
been  swept  off  the  track  a  distance  of  about  7  ft.  away 
from  the  outside  rail.  The  revolving  brooms  on  these 
machines  are  driven  at  a  speed  of  about  300  r.p.m.  by 
a  separate  street  railway  motor  located  on  the  platform 
just  back  of  the  broom  and  covered  with  a  box.  The 
broom  speed  is  controlled  by  means  of  resistance  and  also 
by  adjustable  counter  chain  shaft  sprockets.  The  side 
wings  on  these  machines  are  of  great  advantage  to 
our  system,  as  other  traffic  on  the  streets  constantly 
plows  the  snow  back  onto  the  rails.  It  is  a  common 
occurrence  to  see  one  or  more  of  these  big  machines 
busy  during  the  winter  months,  using  the  side  wings 
to  plow  the  snow  back  from  the  rail.  This  work  is  done 
without  hindering  the  regular  schedule  cars  in  service. 
Owing  to  the  design  of  these  side  wings  they  can  be 
operated  at  the  usual  car  speed.  These  machines  were 
designed  and  built  in  our  own  shops  and  found  to  give 


much  better  service  and  to  go  through  heavy  snow  when 
the  regular  rattan  sweepers  failed. 

In  connection  with  the  usual  tools  and  machinery  in 
the  armature  room,  an  armature  banding  machine  has 
been  made  up  by  using  one  end  of  an  automobile  rear 
axle  as  the  drive  with  direct  connection  to  a  variable 
speed  motor.  The  motor  is  direct  connected  to  the 
automobile  drive  shaft  and  the  axle  drives  the  arma- 
ture through  a  worm  and  gear.  This  device  was  in- 
expensive and  it  furnishes  various  speeds  and  plenty 
of  power.  Two  coil  clamping  devices  have  been  devel- 
oped to  force  coils  gently  inward  before  banding. 


Economies  in  the  Transportation 
Department* 

Turn-Back  of  Trippers  and  Frequent  Revision  of 

Schedule  to  Conform  to  Traffic 

Changes  Recommended 

By  Edgar  I.  Anderson 

Superintendent  of  Transportation   Tri-City   Railway   &  Light 
Company,  Davenport,  Iowa 

IF  A  CAREFUL  study  of  street  railway  conditions  as 
they  exist  today  were  made,  it  would  probably  dis- 
close the  fact  that  there  is  hardly  a  road  but  what  has 
lines  on  which  business  has  fallen  off  at  some  hour  of 
the  day,  so  that  the  present  schedule  provides  more 
service  than  is  justified.  This  is  more  noticeable  at 
night,  as  automobile  owners  use  their  machines  most 
for  their  transportation  needs  combined  with  pleasure 
at  this  time  of  day,  and  these  are  the  people  who  form- 
erly patronized  the  street  cars  in  the  evening.  For 
this  reason  schedules  that  have  been  in  effect  for  years 
should  be  checked,  as  the  cars  may  be  carrying  lighter 
loads  than  in  the  past  and  many  of  them  can  be  pulled 
off  on  their  last  trips  without  complaint  from  the  public. 
Then,  again,  many  times  cars  are  operated  at  the 
request  of  patrons  in  a  certain  locality,  but  later  these 
people  move  or  purchase  automobiles,  and  the  traffic 
for  which  the  service  was  provided  no  longer  exists. 
Too  often  we  do  things  because  it  has  been  done  before, 
and  many  unnecessary  cars  are  operated  today  because 
they  were  needed  years  ago. 

Turn-backs,  Judiciously  Scheduled,  Yield 
Savings 

Many  times  a  system  of  turn-back  of  cars  can  be 
adopted  to  accomplish  a  substantial  saving  without 
serious  detriment  to  the  service.  Every  extra  car  should 
be  operated  only  as  far  out  as  necessary  on  a  line  and 
then  brought  back  to  the  traffic  center  promptly  for 
another  load.  Some  cars  can  be  turned  back  sooner 
than  others  on  the  same  line.  To  accomplish  this  the 
schedule  maker  should  make  personal  inspections  of 
traffic  often,  as  conductors'  trip  reports  do  not  show 
where  passengers  board  and  leave  cars.  When  two  or 
more  lines  use  the  same  track  extra  cars  can  often  be 
placed  so  as  to  relieve  two  lines. 

In  operating  extra  cars  on  two  or  more  lines  and 
turning  them  back  at  different  points  each  trip  the 
crew  should  have  written  orders,  as  these  are  generally 
too  complicated  for  a  train  crew  to  remember.  With- 
out written  orders  the  crew  may  go  wrong  or  lose  time 
on  the  road  getting,  instructions  from  a  supervisor. 

•Abstract  of  paper  presented  at  Omaha  meeting  of  Iowa  Electric 
Railway  Association,  Sept.  16,  1920. 
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During  the  war  the  Tri-City  Railway  operated  on  the 
Davenport  division  forty-three  regular  cars  and  was 
required  to  run  forty-five  extra  cars  morning  and  night 
to  the  Rock  Island  Arsenal.  This  did  not  include  the 
regular  tripper  service  on  other  lines.  These  cars  to 
the  Arsenal  were  run  from  every  line  in  the  city,  each 
car  running  only  as  far  out  on  a  line  as  it  was  necessary 
to  secure  a  load,  so  that  no  extra  mileage  was  run.  To 
operate  such  a  large  percentage  of  extra  cars  and  elimi- 
nate all  overtime  was  no  easy  problem.  Nearly  all  of 
the  extra  cars  were  operated  in  regular  runs,  but  as 
more  cars  were  added  the  runs  had  to  be  revised  every 
fifteen  days.  It  was  necessary  to  keep  these  cars  in 
regular  runs  to  avoid  overtime.  There  was  no  dead 
time  in  any  of  these  schedules. 

"Keep  the  Cars  Rolling"  Is  a  Good  Slogan 

In  making  schedules  for  regular  cars,  lay-overs  and 
dead  time  should  be  eliminated,  as  the  wages  of  platform 
men  today  are  such  that  there  is  no  company  that  can 
afford  any  idle  car-hours.  Where  delays  are  to  be 
encountered,  such  as  those  at  steam  road  crossings  or 
in  heavy  vehicle  traffic,  too  much  slack  time  should  not 
be  allowed. 

The  Tri-City  Railway  operates  forty-two  regular  and 
twenty  extra  cars  daily  on  the  Davenport  division  and 
pays  no  overtime  except  in  case  of  wrecks  or  trolley 
breaks.  It  has  no  dead  time  or  lay-overs  in  any  sched- 
ule, under  a  nine-hour  contract  with  the  trainmen. 

Schedules  and  time  cards  should  be  as  self-explanatory 
to  the  trainmen  as  possible.  The  color  scheme  for  time- 
tables is  a  good  idea,  black  for  week-days,  blue  for 
Saturday  and  red  for  Sunday.  A  glance  at  a  colored 
schedule  or  run  will  show  the  trainman  whether  he  has 
the  right  one  for  that  day  of  the  week.  As  much  infor- 
mation should  be  given  as  possible,  such  as  direction 
of  starting,  miles  in  the  run,  time  of  starting,  time  run 
is  completed,  hours  in  run,  and  time  extra  cars  are  met 
on  switch.    This  will  save  time  on  the  road. 

All  bulletins  and  time  car  is  at  station  and  barns 
should  be  kept  up  to  date.  If  old  bulletins  are  allowed 
to  accumulate  on  the  bulletin  board  men  will  lose  interest 
and  will  not  consult  the  board  daily.  The  Tri-City 
Railway  bu'letin  boards  hang  from  the  wall  and  fold 
like  the  pages  of  a  book,  both  sides  of  a  board  carrying 
bulletins  and  being  covered  with  glass.  The  glass  keeps 
them  clean  and  no  old  bulletins  are  allowed  to  remain 
on  the  boards. 

Recently  the  Tri-City  Railway  adopted  a  new  form 
for  car  reports.  This  new  form  has  meter  readings 
on  one  side  and  car  reports  on  the  other.  Every  "run" 
has  the  mileage  posted  and  each  trainman  has  a  book 
showing  the  miles  between  all  cross-overs  and  junctions 
so  that  he  can  make  a  record  of  his  mileage  by  full  trips 
or  for  a  turn-back.  These  reports  are  looked  over  by 
the  night  barn  foreman  for  car  defects  and  sorted  in 
trays  according  to  lines.  The  correct  mileage  for  each 
run  is  then  obtained  by  adding  the  mileage  on  the  cards 
in  that  tray.  Each  card  is  then  checked  by  the  operat- 
ing department  to  see  that  all  turn-backs  have  been 
deducted  from  the  mileage.  After  corrections  are  made, 
the  cards  are  sent  to  the  meter  clerk,  who  makes  up  the 
monthly  report  of  power  consumption  for  each  motor- 
man,  also  the  car-miles  for  the  line  and  the  total  car- 
miles.  The  mileage  is  then  sent  to  the  store-room 
where  the  records  are  kept  of  wheel,  gear,  pinion  and 
lubricant  mileage. 


This  is  the  only  mileage  record  that  is  kept,  and  as 
each  report  is  checked  it  gives  each  department  a  correct 
mileage.  It  was  quite  a  task  to  instruct  the  motormen 
so  that  these  reports  would  be  correct,  but  after  thirty 
days  there  was  only  one  incorrect  report  in  three  hun- 
dred coming  in. 

This  simplifies  the  old  system  of  having  separate  car 
reports  and  meter  slips  and  of  making  out  the  car- 
miles  at  the  barns  to  be  sent  to  each  department.  For- 
merly the  meter  reports  were  not  checked  or  corrected, 
and  if  the  monthly  report  was  wrong  it  gave  a  motor- 
man  a  good  excuse  for  his  high  power  consumption. 

As  power  is  one  of  the  great  items  that  go  to  make 
up  the  expense  of  operating  a  road,  some  device  and 
system  that  will  reduce  the  power  consumption  should 
be  adopted,  provided  it  is  not  too  complicated  for  the 
trainmen  to  understand. 


New  Fare  Tokens  in  Milan 

Artistic  Design  Used  for  Bronze  Tokens — Use  of 
Tokens  First  Step  in  Modernizing  System 

THE  accompanying  illustration  shows  the  new  fare 
tokens  which  are  now  in  use,  since  Aug.  12,  on  the 
lines  of  the  Milan  (Italy)  Municipal  Corporation  Tram- 
ways: The  tokens,  which  are  of  yellow  bronze  are 
coined  in  two  sizes,  the  full  fare  about  the  size  of  the 
United  States  quarter  and  the  half  fare  about  the  size 
of  a  5-cent  nickel. 

The  half  fare  is  in  force  between  6  and  9  a.m.  on  all 
cars  of  the  Corporation  Tramways  and  the  full  fare, 
which  is  30  centesimi,  obtains  from  9  a.m.  till  night 


"Good  for  One  Ride 
at  FuU  Fare" 


"Tramway  of  the  City 
of  Milan" 


FULL  FARE  TOKENS  OF  MILAN.   ITALY 

time.  Practically,  conductors  are  allowed  to  accept  two 
half-fare  tokens  or  one  half-fare  token  and  15  centesimi 
in  coin  in  payment  of  one  full  fare  and  one  full  fare 
token  in  payment  of  two  half-fare  rides. 

Indications  are  that  this  is  but  a  first  step  toward 
the  modernization  of  service,  the  management  having 
already  ordered  fifty  motor  cars  and  fifty  trailers  of  a 
larger  capacity  than  the  existing  rolling  stock  and  which 
will  be  equipped  with  double  doorway  rear  doors  and 
single  doorway  front  doors,  for  cars  of  the  double-end 
type,  with  folding  controlled  doors  and  steps.  It  is  the 
intention  of  the  management,  in  case  the  innovation  of 
fare  tokens  should  favorably  impress  the  public,  to  try 
out  the  prepayment  operation,  following  the  successful 
system  on  the  Rome  Municipal  Corporation's  lines. 

As  can  be  easily  seen,  Italy  apparently  wants  to  go 
ahead  in  following  American  operating  standards,  and 
it  is  predicted  that  ere  long  the  "safety  car,"  perhaps 
even  "Made  in  Italy,"  under  the  American  patents,  may 
be  in  operation  on  a  number  of  the  city  systems. 
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American  Engineering  Council  to  Meet 

and  Organize 

First  Meeting  of  the  Operating  Body  of  the  Federated  American  Engi- 
neering Societies  to  Be  Held  in  Washington  November  18,  19  and 
20 — Epoch-Marking  Event  Will  Attract  Engineering  Representatives 
from  AH  Parts  of  the  Country — Herbert  Hoover  to  Address  Meeting 


LESS  THAN  two  months  will 
elapse  before  the  first  meeting 
-i  of  American  Engineering  Coun- 
cil, the  representative  and  operat- 
ing body  of  the  Federated  American 
Engineering  Societies,  organized  in 
Washington  June  3  and  4.  The  story 
of  the  organizing  conference  was  re- 
lated in  these  columns,  issue  of  June 
12,  page  1213,  and  commented  upon, 
page  1184.  More  than  110,000  en- 
gineers were  represented  by  140 
delegates  from  seventy-one  organiza- 
tions. This  new  organization  is  the 
realization  of  long-held  hopes  and 
much-discussed  plans  to  have  a  rep- 
resentative and  all-inclusive  body 
which  would  speak  for  all  engineers 
and  allied  technologists,  whenever 
their  combined  judgment  was  desired 
or  useful  and  whenever  they,  them- 
selves, desired  to  be  heard. 

As  stated  in  the  constitution,  this 
organization  of  engineers  is  for  serv- 
ice to  the  public  welfare.  It  has  been 
called  an  engineering  organization, 
which  is  for  engineers  and  things 
engineering  similar  to  the  Chamber 
of  Commerce  of  the  United  States 
in  the  business  and  commercial 
world.  Composed,  as  it  is,  of  or- 
ganizations of  engineers,  local  and 
national,  it  for  the  first  time  pro- 
vides adequate  machinery  for  local 
engineering  organizations  to  be 
heard  in  national  affairs. 

Running  through  all  discussions 
about  this  new  organization  is  the 
strain  that  this  is  the  Age  of  the 
Engineer.  It  has  been  called  by  some 
the  Iron  Age,  or  the  Age  of  Machin- 
ery, the  Age  of  Electricity  and  what 
not,  but  such  terms  are  now  recog- 
nized as  failing  in  significance.  The 
engineer  has  been  the  one  universal 
agent  in  this  modern  civilization  or 
age;  he  has  been  the  one  who  has 
made  possible  those  products  and 
facilities  now  recognized  as  necessi- 
ties and  conveniences,  those  things 
which  mark  this  age  as  different  in 
some  way  from  previous  ages.  This 
organization  is  the  result  of  the 
crystallization  of  that  feeling  plu.s 
the  desire  of  the  local  and  regional 
societies  to  have  adequate  voice  and 


representation  in  any  nation-wide 
organization  which  is  intended  to  re- 
flect or  formulate  the  combined  en- 
gineering judgment  of  the  countrj'. 


First  Meeting  of 

American  Engineering  Council 

of 

The  Federated  American 

Engineering  Societies 

Washington,   D.   C.   Nov.    18-20 

-4/;  Srsaions  in  Small  Ballroom,  2Vcio 
Willard    Hotel 

Thursday,  Nov.  18,  1920 

MOBNIXO      SESSION" 

8  :  30   A.M.    Registration. 

10  A.M.  Opening  Session  of  Ameri- 
can Engineering  Council  of  Fed- 
erated jimerican  Engineering  So- 
cieties. 

1.  Call  to  Order  by  Richard  L.  Hum- 
phrey, Chairman  Joint  Conference 
Committee. 

2.  Election  of  Temporary  Chairman. 
o.    Election  of  Temporary  Secretary. 
4.    .ippointment   of   Temporary   Com- 
mittees: 

(a)  Program. 

( b )  Credentials. 

(c)  Constitution  and  By-Laws. 

(d)  Nominations. 

(e)  Plan  and  Scope. 

(f)  Budget. 

(s)    Resolutions. 

Aftehxoox  Session 

2  P.M.  Address,  ^'Engineering  Coun- 
cil," J.  Parke  Channing,  Chairman. 

2  :  30  P.M.  Disctission  of  the  field  of 
activity  for  The  Federated  Amer- 
ican  Engineering  Societies. 

Friday,  Nov.   19,   1920 

MoR.NiNG  Session 

9  A.M.      1.  Report   of   Committee   on 

Nominations. 

2.  Election  of  Permanent  Officers. 

3.  Report  of  Committee  on  Cotisti- 
tution  and  By-Laws. 

4.  Formal  Ratification  of  Constitit- 
tion  and  By-Laws. 

a.  Report  of  Committee  an  Plan  and 
Scope. 

Afternoon  Session 
2  P.M.       1.  Report    of    Comtnittec    on 

Budget. 
2.  Report  of  Committee  on  ResoJutionfi 
EvENiNo  Session 

8  :  30  P.M.   1.  Introductory  remarks  by 

the   President   of  American   Engi- 

yieering  Council. 
2.      .iddress    by   Herbert   C,    Hoover, 

President,  A.  I.  M.  i  M.  E. 
9-:  30  P.M.     Informal    Reception    and 

Smoker. 

Saturday,  Nov.  20,  1920 

9  A.M.      Organization  Meeting  of  thr^ 

Executive  Board  of  American  En- 
gineering Council. 


The  first  meeting  of  American  En- 
gineering Council  has  been  called  for 
Nov.  18,  19  and  20  at  the  New  Wil- 
lard Hotel,  Washington,  D.  C.  Every 
member  society  has  at  least  one  rep- 
resentative on  the  council.  The  pro- 
gram of  this  first  meeting,  as  pro- 
posed by  the  Joint  Conference  Com- 
mittee, is  given  herewith. 

After  the  organization  conference 
in  Washington  last  June,  the  Joint 
Conference  Committee  of  the  four 
Founder  Societies  was  appointed  the 
ad  interim  committee  of  the  Feder- 
ated Societies.  This  committee  has 
since  issued  bulletins  from  time  to 
time,  mention  of  many  of  which  has 
been  made  in  these  columns,  answer- 
ing detailed  questions  as  to  the  func- 
tion and  methods  of  operation  of 
American  Engineering  Council. 
Copies  of  these  may  be  obtained  from 
the  committee  at  29  West  Thirty- 
ninth  Street,  New  York.  They  also 
tell  of  the  past  work  of  Engineering 
Council,  which  turns  over  its  work 
and  problems  to  American  Engineer- 
ing Council  on  Jan.  1,  1921,  and  of 
the  important  questions  now  before 
Engineering  Council,  which  the  new 
organization  will  have  before  it  for 
consideration  and  solution. 

Another  aftermath  of  the  Wash- 
ington conference  of  June  was  the 
almost  universal  approval  of  the  new- 
organization,  as  reflected  by  the 
technical  press  of  the  nation.  These 
editorial  opinions  and  analyses  of 
the  Federated  Societies  were  com- 
piled and  published  as  a  booklet, 
called  "Engineers  Unite,"  by  the 
McGraw-Hill  Company.  The  opin- 
ions of  engineers  of  the  country,  as 
reflected  in  this  way,  indicate  the 
necessity  for  and  interest  in  the 
proper  functioning  of  the  Federated 
Societies. 

The  Washington  meeting  will  thus 
mark  an  important  step  in  the  engi- 
neering world  and  the  beginning  of 
the  engineers'  entrance  into  larger 
national  affairs.  Added  to  the  inter- 
est of  the  business  of  the  meeting 
itself  will  be  the  address  of  Herbert 
Hoover  and  other  engineering  lead- 
ers of  national  prominence. 
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New  Terminal  at  Milwaukee  Opened 

Chicago,  North  Shore  &  Milwaukee  Railroad  Has  Completed  a  Handsome  Station  at  the 
North  Terminus  of  Its  Line  Which  Is  Well  Arranged  to  Serve  Patrons 
and  Unique  in  Inspection  Facilities 


THE  NEW  MILWAUKEE  TERMINAL  FRONTS  ON  SYCAMORE  STREET  AT  SIXTH  AVENUE,  THREE  BLOCKS  FROM 

THE    HEART    OF    MILWAUKEE 


IN  ORDER  to  secure  adequate  terminal  facilities  for 
the  handling  of  its  rapidly  growing  patronage  and 
for  the  proper  inspection  of  equipment,  the  Chicago, 
North  Shore  &  Milwaukee  Railroad  purchased  a  site 
for,  and  recently  completed  the  building  of,  a  magnifi- 
cent new  station  in  Milwaukee,  Wis.  It  is  very  well 
located  at  the  northeast  corner  of  Sycamore  and  Sixth 
Streets,  one  block  south  of  Grand  Avenue,  which  is  the 
main  business  street  of  the  city,  and  only  three  blocks 
from  what  is  probably  the  center  of  the  business  dis- 
trict. Furthermore,  Sixth  Street  is  to  be  widened  to 
160  ft.  and  made  the  principal  north  and  south  thorough- 
fare of  the  city.  Heretofore,  the  road  has  had  a  station 
which  was  sati.sfactory  from  the  standpoint  of  the 
patrons,  particularly  the  lo- 
cation virtually  at  the  cen- 
ter of  the  business  district, 
but  unsatisfactory  from  the 
operating  standpoint,  since 
there  were  no  terminal  fa- 
cilities for  the  cars  except 
those  afforded  in  the  street. 
For  the  formal  opening 
of  the  new  terminal,  Brit- 
ton  I.  Budd,  president,  sent 
out  invitations  to  about  two 
hundred  business  men,  pub- 
lic officials,  bankers,  repre- 
sentatives of  the  chambers 
of  commerce  and  other 
prominent  citizens  located 
along  the  line  of  the  road 
to  attend  the  ceremony  in 
the  new  station.  A  special 
three-car    train    was    run 


BRICK  AND  WHITE  STONE  ORNAMENTAL  WALL  TO  THE 
REAR  OF  THE  STATION  ALONG  SIXTH  AVENUE 


from  Chicago  to  Milwaukee  and  luncheon  was  served  in 
the  "diner"  to  some  eighty  guests  from  Chicago  and 
points  en  route.  At  Milwaukee  Mr.  Budd  gave  a  lunch- 
eon at  the  Milwaukee  Athletic  Club  to  ninety-four 
guests,  who  went  from  there  to  the  new  terminal  for 
the  opening. 

At  the  opening  ceremony  Phil  Grau,  secretary  of 
the  Milwaukee  Chamber  of  Commerce,  presided.  Daniel 
W.  Hoan,  Mayor  of  Milwaukee;  Walter  Carlson,  presi- 
dent Milwaukee  Association  of  Commerce;  Samuel 
Insull,  chairman  of  the  board  North  Shore  Lines; 
Joseph  R.  Noel,  acting  president,  and  R.  B.  Beach, 
business  manager  Chicago  Association  of  Commerce, 
and   Mr.    Budd   addressed   briefly   the   more   than   two 

hundred  guests  assembled. 
These  included  from  Mil- 
waukee, in  addition  to  those 
already  mentioned,  five 
judges,  twenty-four  alder- 
men, twenty-one  railroad 
men  representing  all  the 
steam  lines  entering  the 
city,  the  presidents  of  the 
Milwaukee  Club,  Milwaukee 
Athletic  Club,  City  Club, 
congressmen  and  others. 
Similarly  prominent  men 
from  other  points  along  the 
line  were  present. 

In  his  talk  Mayor  Hoan 
declared  the  new  station  to 
be  the  most  modern  and  effi- 
cient railway  terminal  in 
America.  In  extending  the 
greetings    of    the    city    to 
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the  railway  officials,  he  said  that  he  did  so  not  only 
because  of  the  excellent  transportation  facilities  which 
the  North  Shore  Line  was  giving  to  the  residents  of 
Milwaukee,  but  because  of  the  splendid  spirit  of  co- 
operation of  the  road's  officials  with  the  officers  of  the 
city.  He  remarked  that  if  all  utility  managers  would 
co-operate  in  the  same  spirit  Milwaukee  would  be  happy 
indeed.  He  spoke  in  a  very  complimentary  way  about 
the  manner  in  which  the  North  Shore  Line  had  gone 
to  unusual  ends  to  relieve  the  distress  in  Milwaukee 
which  prevailed  during  the  railroad  strike,  and  as- 
sured the  company  that  the  city  officials  were  not  un- 


co-operation of  the  city  authorities  all  along  the  line 

and  the  state  regulatory  bodies,  which  had  been  very 
sympathetic  and  helpful  when  they  had  come  to  under- 
stand the  policies  of  the  road.  He  spoke  with  some  pride 
of  the  fact  that  the  North  Shore  Line  was  one  of  the 
very  few  roads  in  the  country  which  had  been  able  to 
continue  the  betterment  work  right  through  the  period 
of  high  prices.  He  said  that  the  policy  pursued  in 
the  past  had  been  to  supply  all  equipment  and  facilities 
necessary  to  meet  the  traffic  demands,  and  that  the  same 
policy  would  be  continued,  and  he  assured  his  audience 
that  even  though  the  business  of  the  road  continued 


.-  Basemenf 


PLAN    OF 

THE   MAIN   FLOOR 

OF  THE 

PASSENGER  TERMIN.U^  BUILDING 

The  rectangles  distributed  around 
the  walls  are  radiators,  the  numbers 
referring  to  the  square  feet  of  radiat- 
ing surface. 
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aware  of  what  this  company  was  doing  for  Milwaukee. 
In  his  brief  address,  Samuel  Insull  referred  to  the 
fact  that  the  service  on  the  North  Shore  Line  is  being 
perfected  only  through  the  expenditure  of  large  sums 
of  money,  which  can  be  obtained  only  as  a  result  of 
holding  the  confidence  of  the  people  served.  He  said 
that  in  financing  the  improvements  on  the  road  the 
present  management  had  had  to  cope  with  the  dis- 
advantage of  the  history  of  the  road,  it  having  gone 
through  the  courts,  but  that  the  officers  were  succeed- 
ing in  developing  a  high-speed  railroad,  thanks  to  the 


to  grow  at  the  present  rate,  there  would  be  provided 
ample  means  for  handling  it  in  the  future.  He  con- 
cluded his  talk  by  saying  that  the  primary  object  of  the 
management  was  to  make  the  property  a  great  financial 
success  by  establishing  with  the  communities  served  a 
reputation  for  it  as  the  "Road  of  Service." 

Other  speakers  addressed  many  compliments  to  the 
operating  officials  for  the  splendid  improvements  which 
have  been  made  in  the  operation  of  the  road,  and  as- 
sured them  of  the  whole-hearted  co-operation  which 
their  jwlicies  deserve. 
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The  opening  of  the  new 
station  marked  the  initia- 
tion of  a  new  train  service 
between  Chicago  and  Mil- 
waukee. A  train  known  as 
the  Badger  Limited  will 
leave  Milwaukee  daily  at 
4.30  p.m.  and  run  through 
to  Chicago  in  two  hours 
and  ten  minutes.  The  run- 
ning time  of  the  other  ex- 
press trains  of  the  North 
Shore  Line  is  two  hours 
and  forty-five  minutes, 
while  competing  steam 
lines  cover  the  distance  be- 
tween Chicago  and  Mil- 
waukee in  two  hours  and 
ten  minutes.  The  fare  on 
the  North  Shore  Line  be- 
tween Chicago  and  Mil- 
waukee is  $2.50,  while  the  steam  lines  charge  $3.30. 

In  general,  the  passenger  terminal  building,  loading 
platforms  and  tracks  and  a  new  merchandise  dispatch 
station  occupy  a  strip  of  ground  420  ft.  long  by  150  ft. 
wide.  It  is  a  stub-end  station,  served  by  three  tracks, 
two  of  which  will  accommodate  five  passenger  cars  and 
the  third  four,  making  a  total  capacity  of  fourteen  of 
the  standard  passenger  cars. 

The  passenger  station  is  constructed  of  red  tapestry 
brick  with  wide  raked-out  joints  and  all  brick  set  with 
a  template,  giving  a  very  attractive  appearance.  A 
composition  wood  and  steel  roof  was  used,  the  steel 
trusses  having  been  erected  in  the  areaway  of  the  attic. 
The  floor  of  the  main  waiting  room  was  constructed 
of  concrete  covered  with  red  tile,  with  variegated  colored 
tile  arranged  in  an  art  design.  All  of  the  white  cement 
stone  trim  for  the  building  proper  and  the  ornamental 
wall  extending  along  Sixth  Street  were  cast  on  the 
job. 

The  smoking  room  and  the  ladies'  rest  room  were 
finished  off  with  terrazzo  floors  and  likewise  the  stairs. 
The  floors  and  walls  in  the  toilet  rooms  were  finished 
in  white  tile. 

The  main  waiting  room  is  made  unusually  light  and 


THE    ATTRACTIVE    MAIN    WAITING    ROOM    WITH    TICKET 
OFFICE  IN  CENTER,  THE  DOOR  TO  THE  RIGHT  LEAD- 
ING TO  RESTAURANT,  A  FEW  STEPS  BELOW 


attractive  by  the  very 
large  windows,  extending 
practically  from  ceiling  to 
floor  along  two  sides.  The 
ticket  booth  is  arranged  in 
a  central  position  and 
heavy  wood  ornamental 
benches  are  distributed 
along  the  side  of  the  room 
adjacent  to  the  windows 
on  the  Sixth  Street  side. 
A  confectionery  and  light- 
lunch  concession,  soda 
fountain,  etc.,  occupies  a 
position  along  the  opposite 
side  of  the  room,  and  be- 
hind this  is  a  small  room 
which  serves  as  a  store- 
room and  workroom  for 
the  concessionnaires  and 
also  as  a  parcel  check 
room.  A  buff-colored  beamed  ceiling  with  ornamental 
lighting  fixtures  finishes  off  the  waiting  room. 

On  a  slightly  lower  level,  owing  to  the  location  of 
the  building  on  a  hillside,  a  fairly  large  restaurant 
has  been  built  and  equipped.  This  communicates  with 
the  main  waiting  room  by  a  wide  stairway  and  it  is 
the  idea  that  this  restaurant  will  be  used  only  at  meal- 
times. Lunches  will  be  served  from  the  concession  in 
the  main  lobby  at  other  times.  A  feature  of  the  ar- 
rangement is  that  the  kitchen  serving  the  restaurant 
will  also  communicate  with  the  concession  by  stairway, 
so  that  hot  meats  from  the  kitchen  may  be  taken  directly 
to  the  workroom  behind  the  concession,  where  sand- 
wiches and  the  like  may  be  prepared. 

The  basement  of  the  station  will  be  utilized  at  present 
as  a  storeroom,  with  the  south  end  set  aside  as  a  tool- 
room and  workshop  for  the  shop  department  inspectors. 
These  basement  rooms  in  the  south  end  of  the  building 
communicate  directly  with  the  pits  serving  the  three 
terminal  tracks.  In  the  basement  also  are  provided  a 
trainmen's  room  and  a  locker  and  report  room,  em- 
ployees' toilet  and  another  toilet  room  for  concession 
employees.  For  the  trainmen  there  are  stairways  leading 
to  their  room  from  the  platforms  and  from  the  track 


THE  TRAINS  MAKE  A  REVERSE  CURVE  OFF  SIXTH  AVE- 
NUE INTO  THIS  STUB-END  TERMINAL,  IN  WHICH  THE 
THREE  TRACKS  PARALLEL  SIXTH  AVENUE.     MER- 
CHANDISE  DISPATCH  TERMINAL  AT  RIGHT 


A  VIEW  SHOWING  THE  PITS  AND  PLATFORM  CONSTRUC- 
TION, ENABLING  INSPECTORS  TO  PASS  DIRECTLY 
FROM  ONE  PIT  TO  ANOTHER.     THE  SPACE 
BENEATH    THE    PLATFORM    IS    OPEN 
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level.  The  basement  will  be  further  finished  off  later  on 
and  a  concession  given  to  a  barber  shop  and  other 
patron  conveniences. 

In  the  areaway  to  the  east  of  the  station  a  space  has 
been  provided  for  the  parking  of  ten  or  twelve  automo- 
biles so  that  any  one  may  drive  up  to  the  station  and 
leave  his  car  off  the  street  in  a  protected  place  while 
he  goes  to  Kenosha,  Chicago,  or  some  other  point  on 
the  line. 

Loading  and  Inspection  Facilities 
Distinct  Features 

The  south  end  of  the  main  waiting  room  of  the 
station  opens  through  a  group  of  doors  onto  a  platform 
which  connects  with  the  two  long  loading  platforms. 
Both  these  platforms  are  constructed  of  steel,  one  being 
an  island  platform  16  ft.  wide  with  the  overhead  shelter 
centrally  supported,  while  the  other  is  a  side  platform 
10  ft.  wide  with  the  roof  supported  on  a  single  canti- 
lever. Both  of  these  platforms  are  supported  on  steel 
columns  which  rest  on  concrete  walls,  butt  walls  ex- 
tending out  from  the  track  wall.  The  entire  space 
underneath  the  platforms  has  been  left  open  and  open- 
ings provided  at  50-ft.  intervals  in  the  track  walls  so 
that  inspectors  may  pass  from  one  pit  to  the  others 
directly  without  the  necessity  to  climb  out  of  the  pit 
or  go  around  to  the  ends.  The  inspection  facilities  thus 
provided  for  looking  after  the  equipment  are  a  distinct 
feature  of  the  new  terminal.  Two  of  these  tracks  are 
provided  with  a  pit  260  ft.  long,  while  the  third  track, 
which  will  generally  be  used  for  local  cars,  is  provided 
with  a  pit  80  ft.  long. 

The  rails  for  the  terminal  tracks  are  laid  directly 
on  the  concrete  walls  which  form  the  pit,  without  the 
use  of  any  ties,  giving  full  access  to  the  equipment 
underneath  the  cars.  The  rails  are  set  on  ordinary 
tie  plates,  which  in  turn  rest  on  3-in.  plates  of  lead 
used  to  protect  the  concrete  from  the  impact  of  the 
wheels,  the  noise  being  somewhat  deadened  at  the  same 
time.  Concrete  stairways  were  built  at  the  outer  ends 
of  all  of  the  pits,  while  at  the  station  end  they  communi- 
cate directly  with  the  basement. 

Merchandise  Dispatch  Terminal  Occupies 
Adjacent  Position 

Adjacent  to  the  new  passenger  terminal  in  Milwaukee 
is  what  is  termed  the  new  merchandise  dispatch  station 
of  the  North  Shore  Line,  although  a  part  of  this  build- 
ing was  built  four  years  ago  for  the  use  of  the  express 
company  which  was  then  operating  on  the  North  Shore 
Line.  Recently  this  building  was  extended  189  ft.  to  the 
north,  after  some  old  buildings  belonging  to  the  com- 
pany had  been  wrecked  and  cleared  away.  This  gives 
a  freight  station  341  ft.  long  and  80  ft.  wide,  arranged 
with  two  tracks  which  will  accommodate  twelve  cars 
along  one  side  of  the  building  and  a  20-ft.  driveway 
in  addition  to  the  alley  width  along  the  opposite  side 
of  the  building  for  teams  and  trucks.  A  central  section 
of  this  building  51  ft.  long  by  60  ft.  wide  is  of  two-story 
brick  construction.  The  first  floor  is  open  and  is  merely 
a  continuation  of  the  freight-handling  floor.  The  second 
floor  has  been  given  over  to  office  space. 

This  merchandise  dispatch  terminal  may  be  seen  to 
the  right  in  one  of  the  accompanying  photographs. 
All  merchandise  dispatch  business  originating  in  or 
shipped  to  Milwaukee  will  be  handled  at  this  terminal, 
while  the  carload  freight  will  be  re.-eived  at  a  station 
at  Harrison  Street,  in  the  outskirts  of  the  city. 


B.  J.  Fallon,  chief  engineer,  and  A.  U.  Gerber,  archi- 
tect for  the  North  Shore  Line,  are  responsible  for  the 
engineering  and  architectural  features  of  the  new  Mil- 
waukee terminal. 


Standardization  of  Overhead  Line 

A  SUB-COMMITTEE  of  the  Municipal  Tramways 
Association  has  made  a  very  interesting  report  on 
overhead  line  material  and  its  standardization.  The 
committee  sent  a  questionnaire  to  all  operating  com- 
panies in  England  and  found  a  remarkable  condition  in 
the  industry  as  regards  standardization.  There  were 
more  than  thirty  different  sizes  and  sections  of  trolley 
wire  used;  one  firm  alone  manufactured  fifty  different 
sizes  of  insulated  bolts;  another  firm  had  patterns  for 
more  than  1,000  different  line  ears,  and  in  general  a 
very  great  need  for  standardization  was  found. 

The  committee  recommended  No.  0  to  No.  0000  as 
standard  trolley  wire  sizes  for  future  use,  and  as  a 
result  of  many  tests  for  strength,  vibration  and  elonga- 
tion it  wrote  a  specification  for  the  standard  wire  and 
groove.  The  committee  also  prepared  specifications  for 
overhead  fittings  and  for  steel  span  and  guard  wires, 
but  was  unable  to  recommend  any  insulator  specifica- 
tion at  this  time.  The  trolley  wire  specifications  con- 
form to  the  standards  of  the  A.  E.  R.  E.  A.  in  gen- 
eral, although  the  minimum  tensile  strength  is  less 
and  the  elongation  differs  slightly.  For  steel  span  and 
guard  wires  the  committee  fixed  the  tensile  strength 
between  the  limits  of  28  and  35  tons  per  square  inch 
with  an  elastic  limit  not  less  than  35  per  cent  of  the 
breaking  stress.  The  breaking  stresses  of  the  various 
wires  were  specified  as  follows : 

No.  8  S.W.G 1,261  to  1,576  lb. 

No.  7/12  S.W.G 3,500  to  4,375  lb. 

No.  7/14  S.W.G 2,100  to  2,625  lb. 

No.  7/16  S.W.G 1.400  to  1,750  lb. 

The  wire  must  not  show  any  copper  after  having 
been  dipped  three  times  in  a  copper  sulphate  solution, 
for  one  minute  each  time,  at  60  deg.  F.,  and  the  wire 
must  also  stand  a  bending  test  on  a  1-in.  thimble  for  all 
sizes  excepting  No.  8,  which  must  stand  the  test  on  a 
2-in.  thimble. 

In  the  specifications  for  the  overhead  fittings  the 
gunmetal  mixture  is  specified  as  follows:  Copper,  88 
per  cent;  tin,  10  per  cent;  zinc,  2  per  cent.  The  tensile 
strength  is  not  to  be  less  than  15  tons  per  square  inch, 
with  an  elongation  on  fracture  of  between  15  per  cent 
and  20  per  cent  measured  on  an  8-in.  length. 

The  malleable  iron  must  stand  a  90-deg.  bend  on  a 
1-in.  radius  without  fracture  and  must  have  an  ultimate 
tensile  strength  of  17  tons  per  square  inch,  with  an  elon- 
gation of  4  per  cent  in  a  2-in.  length.  Hot  galvanizing 
is  to  be  used  whenever  galvanized  fittings  are  to  be 
used.  The  steel  must  show  a  tensile  breaking  strength 
between  25  and  35  tons  per  square  inch,  with  elongations 
of  27  and  20  per  cent  respectively  in  a  length  of  2  in. 

Composite  fittings  must  stand  a  2,500-volt  insulation 
test  after  having  been  soaked  in  water  for  twenty-four 
hours  and  then  dried.  Double  and  single  pull-offs  must 
stand  a  straight  pull  of  1,500  lb.  without  distortion  and 
a  tensile  stress  of  4,000  lb.  Straight  line  hangers  must 
stand  a  stress  of  3,500  lb.  on  the  span  wire.  Globe 
insulators  must  stand  a  tensile  stress  of  5,000  lb.  with- 
out fracture  when  heated  to  100  deg.  F.  and  the  insu- 
lator bolts  must  be  one-piece  steel  drop  forgings. 
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Relaying  Downtown  Track  in  St.  Louis 

Machines  Played  Important  Part  in  Job  on  Olive  Street,  Where 

New  Rails  Were  Laid  on  Old  Foundation  and 

One-Half  the  Street  Was  Left  Open 


RAIL  renewal  recently  became  necessary  on  Olive 
Street  from  Twelfth  Street  to  Broadway,  a  dis- 
.  tance  of  2,195  ft.,  or  4,390  ft.  of  single  track,  in 
the  heart  of  the  business  district  of  St.  Louis,  Mo.  One 
track  at  a  time  was  rebuilt,  keeping  the  other  half  of 
the  street  open  for  one-way  car  and  vehicular  traffic, 
that  in  the  other  direction  being  diverted  to  other 
streets.  The  density  of  traffic  in  this  locality  made  it 
highly  important  that  the  work  should  be  accomplished 
in  as  brief  a  period  as  possible,  and  to  this  end  a  very 
extensive  use  of  machines  was  called  into  play. 

The  old  track  on  Olive  Street  was  laid  in  1906,  with 
6  X  8  in.  X  7-ft.  cypress  ties  set  in  a  concrete  base.  The 
rails  employed  were  112-lb.  9-in.  girders,  Lorain  section 
333.  These  were  fastened  to  the  ties  with  hook-head 
spikes  and  the  joints  were  cast-welded. 

Examination  of  the  track  disclosed  that  the  concrete 
base  and  most  of  the  ties  were  in  good  condition  and  it 
was  decided  that  the  new  rail  should  be  relaid  on  the 
old   foundation.     While   this   complicated   the   work   of 


1919,  page  531.  In  preparing  for  the  rail-breaking 
machine  a  section  of  the  pavement,  1  ft.  square,  was 
removed  at  the  rail  every  7  ft.,  in  order  to  permit  hook- 
ing the  cable  tongs  under  the  base  of  the  rail.  The 
notches  in  the  rail   base  were  then  burned. 

As  the  rails  were  pulled  up  from  their  bed  in  the  con- 
crete the  amount  of  the  concrete  which  came  with  them 
varied  from  almost  none  at  all,  outside  of  the  actual 
rail  base  width,  to  a  considerable  piece.  Now  and  then 
a  tie  would  pull  out  with  the  rail,  and  these,  as  well  as 
the  few  deteriorated  ties,  were  replaced  in  laying  the 
new  rails  with  pieces  of  old  T-rail,  thus  avoiding  the 
necessity  to  pick  out  the  old  tie  seat  in  order  to  insert 
a  new  wooden  tie.  These  pieces  of  rail  were  simply 
suspended  from  the  bottom  of  the  new  rail  in  the  seat 
of  the  old  tie  by  using  the  regular  rail  clamp  and  bolt- 
ing it  through  the  base  of  the  cross-tie  rail. 

No  effort  was  made  to  preserve  the  old  wood-block 
pavement  as  the  rails  were  pulled  up,  as  it  was  thought 
necessary  to  renew  this  anyway.     After  the  rails  were 
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TWO   VIKWS   OF   THE   CONTINUOUS   CONCRETE   MIXEK   AT    V\  OKK  O.X   OLIVE   STREET,   ST.   LOUIS 


bringing  the  new  rails  to  alignment  and  grade,  it  saved 
the  material  necessary  for  constructing  the  concrete 
foundation  and  also  the  time  and  labor  involved  in 
removing  this  old  concrete. 

The  first  step  in  the  reconstruction  of  the  track  was 
to  tear  up  the  old  rails.  This  was  done  by  a  special 
rail-breaking  car  which  the  company  has  employed  in 
this  work  for  a  number  of  years.  This  powerful  machine 
consists  of  a  50-ton  two-drum  hoist.  The  two  cables  are 
hooked  over  the  ends  of  the  two  rails  and  the  hoisting 
machinery  is  set  in  operation.  This  lifts  the  ends  of 
the  rails  and  breaks  them  in  7-ft.  lengths,  the  breaking 
point  of  the  rail  having  first  been  determined  by  bui-n- 
ing  a  slot  in  one  side  of  the  rail  base.  As  the  two 
pieces  of  rail  are  pulled  up  they  are  separated  by  using 
an  acetylene  torch  to  burn  off  the  tie  rods  at  both  ends. 
The  sections  of  rail  were  later  removed  from  the  street, 
either  by  loading  by  hand  onto  a  work  car,  using  two 
men  on  a  rail  piece,  or  by  dragging  the  pieces  up  skids 
mounted  on  the  side  of  a  special  car  which  was  de- 
scribed in  the  Electric  Railway  Journal  for  Sept.  13, 


out  of  the  way,  therefore,  it  was  necessary  to  strip  the 
trackway  of  the  paving  block  and  all  loose  material.  A 
considerable  amount  of  labor  with  hand  picks  was  then 
necessary  to  break  away  the  concrete  base  further  where 
it  interfered  with  a  proper  bearing  of  the  new  132-lb. 
9-in.  girder  rail,  Lorain  section  440. 

The  new  rails  were  then  laid  in  place  and  roughly 
aligned  and  graded  by  temporary  spiking  through  a 
tie  now  and  then.  The  next  step  was  to  complete  the 
joints.  The  Nichol  joint  used  consists  of  two  heavy 
loose-fitting  angle  bars,  which  extend  under  the  base  of 
the  rail  and  up  under  the  head,  riveted  together  through 
the  web  of  the  rail  by  means  of  16-in.  la'is-in.  rivets. 
These  rivets  were  heated  in  a  small  blacksmith's  forge 
carried  on  the  car  on  which  was  mounted  the  Hanna 
riveter.  After  the  riveting  was  completed,  the  joint 
was  filled  with  spelter,  which  not  only  serves  to  bring 
the  angle  bars  into  absolute  contact  with  the  rail  but 
forms  the  bond  as  well.  Tests  made  to  determine  the 
current-carrying  capacity  of  these  joints  have  shown  the 
joint  to  have  120  per  cent  of  the  conductivity  of  the 
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MATERIALS    SIDE    DUMP    SPREADER    DISTRIBUTING    A 

COURSE  OP  CRUSHED  ROCK  ALONG  THE  TOP  OF 

THE  SAND,  PREVIOUSLY  DISTRIBUTED 

IN  THE  SAME  MANNER 


MANNER  OF  DISTRIBUTING  SAND,  ROCK  AND  CEMENT  IN 

PREPARATION    FOR   CONCRETE    MIXER.      AT    THE 

LEFT   ARE   THE   CEMENT   SACKS   THAT  HAVE 

BEEN    EMPTIED    ALONG    THE    TRACK 


rail.  This  Hanna  riveter  handles  one  rivet  at  a  time 
and  is  capable  of  exerting  an  80-ton  pressure  upon  it. 
The  United  Railways  has  more  than  10,000  of  these 
Nichol  joints  in  use,  some  of  which  have  been  in  for 
eight  years,  and  according  to  C.  L.  Hawkins,  engineer 
maintenance  of  way,  not  one  has  ever  broken  down. 

The  task  of  bringing  the  rail  to  permanent  grade  and 
alignment  was  a  particular  job,  under  the  conditions 
imposed  from  making  use  of  the  old  concrete  founda- 
tion. This  was  done  by  selecting  certain  ties  on  which 
the  rail  would  rest  at  the  proper  grade,  making  use 
of  a  thin  tie  plate,  and  then  adzing  off  other  ties  or 
building  up  above  them  with  steel  tie  plates  to  obtain 
a  uniform  bearing  of  the  rail  on  each  tie.  This 
involved  more  or  less  fitting  and  trying.  For  the 
purpose,  tie  plates  of  i  in.,  i  in.,  4  in.,  i  in.,  J  in.  and 
1  in.  thicknesses  were  supplied,  all  drilled  with  two 
diagonally  opposite  spike  holes.  Where  two  or  three  tie 
plates  were  used  on  one  tie,  it  was  necessary  to  place 
them  evenly  so  that  the  spike  holes  would  match  up. 
Where  the  blocking  up  necessary  was  much  more  than 
1  in.  use  was  made  of  a  1  x  6  x  18-in.  tie-board  made 
of  oak  reinforced  with  two  i-in.  square  rods  with  the 
ends  bent  over  at  the  edges  of  the  board,  so  that  if 
the  latter  should  split  it  would  still  be  held  together  and 
form  a  substantial  support. 

When  the  rail  was  at  proper  grade,  ;]-in.  holes  were 
bored  in  the  ties  and  7-in.  screw  spikes  driven  through 
the  rail  clips  and  the  tie  plates.  For  boring  the  spike 
holes  in  the  ties  use  was  made  of  Duntley  drills,  and 
Duntley  spike  drivers  were  also  used  for  screwing  down 
the    spikes,    these    small    machines    alone    saving    an 


immense  amount  of  time  and  labor,  according  to  the 
roadmasters,  who  were  very   enthusiastic  about  them. 

Tie  rods  of  J  in.  round  section  on  standard  6-ft. 
spacings  were  used. 

Concreting  in  followed  the  grading  of  the  rails,  and 
this  was  done  with  great  rapidity  through  an  efficient 
method  Of  distributing  the  materials  and  the  use  of  a 
continuous  mixer,  which  is  pictured  herewith,  though  it 
has  been  in  use  by  the  company  for  a  number  of  years 
and  was  described  in  this  journal  several  years  ago.  This 
concrete  mixer  runs  on  the  track  that  is  to  be  con- 
creted, gradually  moving  backward  as  the  concrete  is 
poured.  The  entire  length  of  one  track  between  Twelfth 
Street  and  Broadway  was  concreted  in  the  time  between 
7  a.m.  and  2  p.m.  The  capacity  of  the  machine  is  said 
to  be  easily  450  ft.  an  hour. 

Ahead  of  the  concrete  mixer  a  layer  of  sand,  then  one 
of  crushed  rock  and  finally  cement  are  distributed  along 
in  a  continuous  pile  in  the  proper  proportions  and  in 
the  quantity  determined  by  the  depth  and  width  of  the 
excavation.  Then  as  the  mixer  proceeds  a  gang  of 
men  shovels  these  materials  on  the  chain  conveyor 
which  carries  the  dry  mix  into  the  mixer.  The 
materials  are  not  dry  mixed  other  than  that  which  comes 
from  simply  shoveling  the  three  materials  collected  in 
one  pile  onto  the  car. 

The  distribution  of  the  sand  and  crushed  rock  was 
facilitated  by  two  dump-spreader  cars  operated  in  a 
train,  one  of  which  was  a  trailer  and  the  other  a  motor 
car.  These  dump-spreader  cars  are  the  newest  addition 
to  the  company's  track  equipment,  and  while  the  officials 
feel  that  they  are  as  yet  somewhat  crude  in  their  work- 
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ing,  they  have  greatly  facilitated  the  work  on  this 
Olive  Street  job,  and  with  some  refinements  are  ex- 
pected to  be  a  big  factor  in  the  distribution  of  material 
in  future  trackwork.  Each  car  comprises  eight  steel- 
lined  boxes,  each  having  a  capacity  of  64  cu.ft.,  which 
are  so  mounted  on  the  car  that  when  they  are  dumped 
the  material  clears  the  track  on  which  the  car  is  run- 
ning by  more  than  3  ft.  The  operation  in  dumping  the 
box  is  this:  A  heaxy  wood  pin,  which  prevents  the  box 
from  sliding  to  the  right  during  transportation,  is 
removed  and  a  lock  on  the  box  is  tripped.  By  a  slight 
downward  pressure  on  the  top  of  the  box  end  the  box 
is  caused  to  tilt  to  the  right,  when  gravity  causes  it 
to  slide  outward  sideways  from  the  car  until  it  reaches 
a  limiting  position,  when  it  stops  its  sliding  motion  and 
the  outer  end  pivots  downward,  dumping  the  material, 
as  seen  in  an  accompanying  photograph.  The  car  is  then 
moved  along  slowly  so  that  the  material  is  distributed 
in  the  thickness,  or  quantity,  required  to  give  the 
1  :  3.6  :  6.25  mix  used.  It  is  expected  that  a  more 
detailed  and  complete  description  of  this  dump  spreader 
will  be  available  after  it  has  been  somewhat  refined. 

The  concrete  from  the  mixer  was  poured  up  to  a 
level  even  with  the  tie  rods  and  permitted  to  set. 
After  this  a  1-in.  layer  of  grout  was  poured  to  form  the 


angle  bars  do  not  have  any  direct  contact  with  the  rail, 
they  are  usually  undamaged  after  a  long  period  of 
service.  The  spelter  which  is  used  to  make  an  absolute 
bearing  between  the  plates  and  the  rail  is  then  recovered 
by  melting.  Since  the  present  worth  of  the  spelter 
recovered  per  joint  is  about  $2  and  that  of  the  joint 
plates  is  about  $6,  whereas  the  cost  of  labor  involved  is 
well  under  $2,  it  is  seen  that  it  is  very  profitable  to  go 
to  the  trouble  of  reclaiming  these  old  joints.  After  the 
spelter  has  been  melted  off  the  joint  plates  are  sand- 
blasted and  then  dipped  in  hot  tar  oil  to  protect  them 
from  corrosion  while  in  storage.  They  are  then  sand- 
blasted again  to  remove  this  tar  oil  before  reusing. 

The  estimated  cost  of  the  Olive  Street  job  described 
was  $54,000.  The  total  time  involved  in  completing  the 
eastbound  track  was  six  days.  The  completion  of  the 
other  track  was  delayed  by  a  pavers'  sti^ike. 


Relation  of  Standardization  to 
Accident  Hazard 

IN  A  PAPER  presented  to  the  Association  of  Iron  & 
Steel  Electrical  Engineers  in  New  York  on  Sept.  20, 
Walter  Greenwood,  Carnegie  Steel  Company,  Youngs- 
town,  Ohio,  made  some  comparisons  of  the  number  of 


APPEARANCE  OP  TRACK  SURFACE  ON  OLIVE  STREET 

AFTER  THE  NEW  CONCRETE  HAD 

BEEN  POURED 

paving  foundation,  the  surface  being  smoothed  off  by 
pulling  along  the  track  a  square  drag,  the  four  corners 
of  which  rest  on  the  rails  and  the  lower  edges  smooth 
off  the  surface  of  the  grout  at  the  proper  level.  The 
space  underneath  the  flangeways  of  the  rails  was  plas- 
tered full  by  hand  with  a  1 :  1  mix,  the  same  as  that 
used  for  the  paving  grout.  After  this  grouting  was  dry 
a  layer  of  pitch  was  put  over  it  and  the  paving  restored. 

In  distributing  the  material  along  the  track  for  the 
concrete  a  system  has  been  worked  out  such  that  the 
receiver  is  enabled  to  judge  with  great  accuracy  the 
amount  of  material  to  be  dumped  per  foot  of  track. 
This  is  accomplished  by  means  of  a  set  of  tables,  which 
have  been  worked  out  so  that  by  proper  reference  to 
car  number  and  proper  column  for  depth  and  width  of 
excavation  one  may  read  off  the  proper  thickness  of 
material  for  the  particular  mix  employed. 

While  the  reclamation  of  old  Nichol  joints  forms  no 
part  of  the  Olive  Street  job,  it  is  interesting  in  the 
light  of  showing  what  disposition  is  made  of  these  joints 
when  they  are  taken  out  upon  rail  renewal.  The  pieces 
of  rail  comprising  a  joint  are  taken  to  the  track  store 
yard  and  a  rivet  gun  used  to  cut  off  the  rivet  heads  so 
that  the  angle  bars  may  be  removed.    Inasmuch  as  these 


APPEARANCE  OF  TRACK  AFTER  GROUTING  AND  SUR- 
FACING (BETWEEN  THE  RAILS)  READY  FOR 
THE  WOOD  BLOCK  PAVING 

accidents  in  steel  mills  resulting  in  personal  injuries  to 
determine  if  possible  the  relation  of  standardization  in 
electrical  equipment  to  safety.  Similar  conditions  exist 
in  railway  shops.  He  said  that  the  analysis  of  results  is 
convincing  that  standardization  does  reduce  the  acci- 
dent hazard.  Standardization  of  parts  increases  the 
quality,  convenience  and  uniform  arrangement  of  the 
controlling  parts.  The  maximum  hazard  is  reduced  by 
quality  in  that  breakage  cannot  occur  unless  capacity 
is  exceeded.  Capacity  cannot  be  overtaxed  where  con- 
trol is  properly  regulated.  The  uniform  arrangement 
of  controlling  parts  manually  operated  reduces  hazard 
by  reducing  the  liability  of  operating  the  wrong  move- 
ment. Convenience  reduces  hazard  by  making  situations 
and  parts  easily  accessible.  Interchangeability  reduces 
the  hazard  and  it  classifies  with  convenience.  Going 
back  from  the  operating  end,  interchangeability  simpli- 
fies construction  and  through  efficiency  in  construction 
of  interchangeable  parts  hazard  is  again  reduced.  Col- 
lectively considered,  efficiency  in  maintenance  reduces 
hazard,  and  this  efficiency  is  increased  by  standardiza- 
tion. The  most  popular  demand  for  standardization  is 
on  account  of  economy  in  production  and  operation. 
Accident  hazard  reduction  is  equally  important. 
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Novel  Type  of  Paving  Successful 
in  Toledo 

Alternate  Rows  of  Brick  and  Wood  Blocks  Provide 

Composite  Paving  Having  Merits  of  Both — 

In  Use  Since  1916 

By  a.  Swartz 

Assistant  Manager   of  Railways   Toledo   Railways   &   Light 
Company,  Toledo,  Ohio 

THE  city  authorities  of  Toledo  use  creosoted  wood 
block  for  paving  residential  and  business  streets 
quite  extensively.  This  class  of  paving  has  been  used  on  a 
number  of  streets  where  the  street  railway  tracks  oper- 
ate and  the  track  strip  has  been  paved  with  the  same 
material.  When  the  writer  first  came  with  the  railway 
we  were  paving  with  wood  blocks,  using  a  nose  block 
that  fitted  under  the  head  of  the  rail.  Without  going 
into  the  details  of  the  troubles  that  have  appeared  from 
various  causes  with  our  wood  block  pavement  we  tried 
an  experiment  which  we  thought  would  overcome  some 
of  these  troubles. 

We  have  very  little  complaint  on  the  subject  of  wood 
block  pavement  and  are  thoroughly  convinced  of  its 
practicability  for  street  railway.  We  determined  to 
lay  a  paving  consisting  of  one  row  of  vitrified  paving 
brick  and  the  next  row  of  wood  block,  using  nose  blocks 
next  to  the  rail.  A  strip  of  track  about  300  ft.  long 
was  thus  laid  in  the  summer  of  1916. 

The  blocks  were  laid  on  a  J-in.  cushion  of  sand  on 
top  of  a  concrete  foundation.  The  wood  blocks  were 
laid  about  i  in.  higher  than  the  paving  brick,  with  the 
idea  that  the  edges  of  the  wood  block  would  mash  down 
and  cover  the  joint  between  the  block  and  the  brick,  by 
way  of  protecting  the  brick  from  chipping  on  the  edge. 

This  method  was  also  intended  to  provide  a  foothold 
for  horse  traffic  and  at  the  same  time  furnish  a  paving 
which  would  be  easily  and  quickly  gripped  by  automo- 
bile tires  in  any  kind  of  weather. 

Pavement  Is  Good  for  Vehicles 

There  seems  to  be  no  question  about  the  riding  quali- 
ties, for  vehicular  traffic,  of  this  type  of  pavement,  and 
the  surface  condition  of  the  paving  during  this  tryout 
period  has  remained  almost  the  same  as  when  it  was 
first  laid.  The  wood  block  has  mashed  down  and  has 
provided  an  almost  impervious  pavement  and  we  are 
very  well  satisfied  with  the  results. 

In  the  summer  of  1918  we  laid  one  block  of  this 
paving  on  double  track  in  the  busie.st  part  of  the  down- 
town section,  with  results  so  far  the  same  as  we  found 
on  the  original  experimental  strip.  On  the  latter 
stretch  of  track  we  operate  eleven  lines  of  interurban 
cars,  which  involve  the  passing  each  day  of  560  cars 
weighing  an  average  of  70,000  lb.  each,  as  well  as  five 
city  lines  operating  800  cars  per  day  weighing  about 
36,000  lb.  each.  This  gives  a  total  of  about  125,000,000 
tons  and  4,000,000  car  wheels  per  year  passing  a  given 
point  on  this  track.  This  traffic  is  certainly  heavy 
enough  to  demonstrate  the  qualities  of  the  pavement 
with  relation  to  the  track. 

This  information  is  given  to  the  readers  of  the  Elec- 
tric Railway  Journal  so  that  those  who  wish  may 
profit  by  the  experiment  that  we  have  been  making. 

There  is  another  point  in  connection  with  this  type 
of  paving,  namely:  Every  street  railway  is  in  a  busi- 
ness way  expected  to  give  its  patronage  to  various  manu- 
facturers and  local  dealers   in   all  kinds  of  supplies. 


Paving  supply  companies  expect  railways  to  buy  bricks 
and  wood-block  manufacturers  expect  them  to  buy 
blocks,  and  there  is  no  reason  why  railways  should  not 
patronize  both  interests. 


Financial  Situation  of  English  Municipal 
Tramways 

ACCORDING  to  L'Indiistrie  des  Tramways  et  Chemins 
.  de  Fer  (the  Tramway  and  Raihvay  Industry), 
which  quotes  official  statistics  prepared  by  M.  J.  Beckett, 
general  secretary  of  the  Association  of  Municipal  Tram- 
ways of  Great  Britain,  many  of  the  British  municipal 
undertakings  are  in  a  precarious  condition. 

An  examination  of  the  results  obtained  during  the 
fiscal  year  1918-19  on  the  sixty-six  municipal  tramway 
systems  leads  to  the  following  figures : 


Receipts  per  ear- 
Between  13  and  14 
Between  15  and  16 
Between  17  and  18 
Between  18  and  19 
Between  19  and  20 
Between  20  and  21 
Between  21  and  22 
Between  22  and  23 
Between  23  and  24 
Between  24  and  25 
Between  25  and  26 
Between  26  and  27 
Between  27  and  28 
Between  30  and  31 
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Crowding  and  overloading  are  general  on  most  sys- 
tems at  certain  hours  of  the  day  and  during  week-ends. 
The  growth  in  the  number  of  passengers  carried  per  car- 
mile  is  extremely  marked  from  1913  to  1919. 

From  the  results  of  the  year  1918-19,  the  last  on  which 
complete  returns  are  available,  it  appears  that: 

Fifty-seven  systems  show  a  surplus,  without  its  be- 
ing possible  to  set  anything  aside  as  a  reserve  for  re- 
placements and  renewals,  of  £1,381,153,  while  nine  sys- 
tems show  a  loss  of  £23,669,  so  that  for  all  sixty-six 
systems  the  surplus  is  £1,357,484. 

On  the  basis  of  the  very  low  rate  of  Id.  per  car-mile 
for  renewals,  the  sum  which  ought  to  be  set  aside  for 
renewals  is  £916,913.  There  remains  then  only  a  margin 
of  about  £440,551.  From  budget  allowances  for  1920-21 
apparently  only  twelve  systems  will  produce  a  surplus. 


Food  Prices  Coming  Down 

ACCORDING  to  a  report  of  the  United  States  Depart- 
.  ment  of  Labor,  recently  issued,  the  average  family 
expenditure  for  twenty-two  articles  of  food  decreased 
from  July  15  to  Aug.  15  in  each  of  the  fifty-one  cities 
from  which  monthly  prices  are  secured. 

In  Minneapolis  the  decrease  was  11  per  cent;  in  St. 
Paul,  10  per  cent;  in  Detroit,  9  per  cent;  in  Chicago, 
Cleveland,  Indianapolis,  Kansas  City,  Milwaukee,  Omaha, 
Peoria  and  Springfield,  111.,  8  per  cent;  in  Denver  and 
Memphis,  7  per  cent;  in  Butte,  Cincinnati,  Columbus, 
Newark,  New  York,  Philadelphia,  Pittsburgh,  St.  Louis, 
Salt  Lake  City  and  Seattle,  6  per  cent;  in  Baltimore, 
Birmingham,  Bridgeport,  Buffalo,  Dallas,  Fall  River, 
Louisville,  Manchester,  Rochester  and  Washington, 
D.  C,  5  per  cent;  in  Atlanta,  Boston,  Houston,  Los 
Angeles,  Mobile,  New  Haven,  Portland,  Maine,  Port- 
land, Oregon;  Providence,  San  Francisco,  Savannah  and 
Scranton,  4  per  cent;  in  Little  Rock,  New  Orleans  and 
Norfolk,  3  per  cent;  in  Jacksonville  and  Richmond,  2 
per  cent,  and  in  Charleston,  1  per  cent. 


PUBLICITY 

for  the  Electric  Railways 


Publicity  as  a  Byproduct  in  Toledo 

The  Railway  Company  Utilizes  the  Installation  of 

Expensive  Special  Trackwork  to  Emphasize 

the  Magnitude  of  Necessary  Investment 

THE  Toledo  Railways  &  Light  Company  has  just  com- 
pleted the  installation  of  an  extensive  piece  of  spe- 
cial trackwork  at  the  intersection  of  Jefferson  Avenue 
and  Summit  Street.  This  piece  of  work  cost  more  than 
$30,000  and  the  company  utilized  the  public  interest  in 
the  job  to  advertise  its  cost.  For  this  purpose  a  large 
sign  was  prepared,  and  mounted  on  a  nearby  trolley 
pole,  with  the  total  cost  and  some  of  the  detailed  costs 
tabulated  thereon  in  bold  letters.  The  sign  and  a  part 
of  the  track  layout  are  shown  in  an  accompanying 
illustration. 

The  lettering  on  the  sign  is  as  follows:  "This  work 
will  cost  ^30,479.  Trackwork— materials  $10,006,  labor 
$7,950;  paving— materials  $2,784,  labor  $1,000;  foun- 
dation—materials $3,9.50;  labor  $5,000;  total  $30,479." 

In  order  to  utilize  the  advertising  possibilities  of  this 
work  still  further,  the  company  printed  in  the  current 
issue  of  Sparks,  the  official  organ  of  the  Doherty  Fra- 
ternity and  Sorority,  some  data  regarding  the  special 
trackwork  which  could  be  used  by  employees  in  conver- 
sation with  patrons.  The  points  made  were  briefly 
these:  Installation  similar  to  this  one  would  have  cost 
about  $12,000  in  1915.  This  layout  weighs,  exclusive 
of  straight  rail,  approximately  41  tons.  Its  cost  delivered 


at  the  Central  Avenue  yards  was  10.2  cents  per  pound. 
Four  hundred  and  eighty-five  ties,  each  costing  about 
$1,  including  freight  and  unloading,  were  used.  The 
layout  contains  756  ft.  of  100-lb.  rail.  This  rail  cost 
$1.09  per  foot,  whereas  the  pre-war  price  of  such  rail 
was  about  50  cents.  Each  track  bolt  used  cost  13  cents, 
as  compared  with  6  cents  five  years  ago.  Two  thousand 
bags  of  cement  were  used  in  providing  a  foundation. 
Based  on  the  average  labor  rate  this  job  will  represent 
a  total  of  25,364  man-hours,  or  3,1702  eight-hour  days. 
Under  present  schedules  996  cars  turn  at  this  inter- 
section daily  and  1,203  cars  pass  through  on  Summit 
Street,  making  a  total  of  2,199  car  movements  per  day 
over  this  special  trackwork.  These  figures  are  exclusive 
of  interurban  and  tripper  runs  which  do  not  follow 
regular  routes. 


Do  Persistent  Publicity  and  an  Advertising 
Slogan  Pay? 

PROPOUND  this  question  to  William  J.  Baldwin, 
director  of  publicity.  New  Orleans  (La.)  Railway 
&  Light  Company,  and  he  probably  would  say,  "Let's 
see  if  they  do."  Then,  in  all  probability,  he  would 
reach  down  into  a  drawer  of  his  desk,  or  into  a  pigeon- 
hole, and  pull  out  an  envelope,  facsimile  of  which  is 
here  shown. 

Mr.  Baldwin  has  never  doubted  the  value  of  judicious 
advertising    and    an    advertising    slogan,    but    he    just 


ADVERTISING  SIGN  USED  IN  TOLEDO  TO  IMPRESS  UPON  JUHUK'  THJC  COST  OF  A  PIECE  OF  SPECIAL  TRACKWORK 
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could  not  resist  the  temp- 
tation to  give  his  publicity 
work  down  in  Crescent  City 
an  acid  test.  Accordingly, 
he  wrote  to  himself.  In- 
stead of  addressing  the  let- 
ter in  the  usual  way,  he 
clipped  one  of  the  little 
"Learn  the  Truth"  slogans 
from  a  local  newspaper, 
pasted  it  on  the  face  of  the 
envelope,  wrote  the  words 
"New  Orleans,  La.,"  under- 
neath the  slogan,  dropped 
the  letter  into  a  mail  box 
and  awaited  results.     The 

following  morning  the  letter  was  duly  reposing  on  his 
desk,  having  gone  through  the  regular  channels  of  Uncle 
Sam's  post  office  and  back  to  the  writer.  The  signif- 
icance is  this:  If  nobody  else  in  New  Orleans  is 
familiar  with  the  railway's  advertising  slogan,  Uncle 
Sam's  postal  forces  are. 


The  "Learn  the  Truth" 
slogan  was  adopted  by  Mr. 
Baldwin  when  he  first  took 
charge  of  his  company's 
publicity  work,  about  one 
year  ago.  From  that  day 
until  this  the  slogan  has  ap- 
peared in  all  of  the  com- 
pany's advertising.  It  has 
become  a  household  expres- 
sion, a  subject  for  jest  and 
a  purveyor  of  truth,  so 
forcefully  presented  as  to 
win  for  the  railway  com- 
pany the  confidence  of 
thousands  who  formerly  ac- 
cepted the  company's  statements  with  a  grain  of  salt. 
So  thoroughly  established  is  this  slogan,  a  stranger 
on  entering  the  city  could  ask  the  first  person  he  meets 
to  direct  him  to  "Learn  the  Truth"  and  straightway 
he  would  be  directed  to  the  offices  of  the  New  Orleans 
Railway  &  Light  Company. 


THIS    ENVELOPii    PROVKS    THAT    ADVKKTI.SING 
SLOGANS   PAT 


The  Next  Step  in  Publicity  Work 

Extraordinary  Educational  Power  of  Motion  Pictures  Should  Be  Capitalized  by  the  Rail- 
ways— A  Nationalization  of  Such  Publicity  Suggested  to  Begin  With  and  a 
Follow-Up  Picture  Dealing  With  Local  Particulars 

^n  Editorial  Suggestion 


WHAT  is  the  next  step  in  Publicity  Work?  What 
additional  means  can  be  utilized  for  putting  the 
story  of  the  electric  railways  and  their  trans- 
portation and  economic  problems  before  the  public  ? 

What  about  the  motion  picture?  Does  not  the 
"movie"  offer  a  tremendously  powerful  educational  me- 
dium through  which  to  reach  the  public  and  of  which 
the  electric  railway  industry  should  make  full  use?  So 
far,  this  industry  has  made  practically  no  use  of  the 
"movie"  and  yet  many  manufacturers  and  commercial 
organizations  have  seized  upon  this  means  of  putting 
the  story  of  their  products  or  their  business  before  the 
public. 

The  motion  picture  is  a  unique  publicity  medium. 
Unlike  newspaper  publicity,  that  put  forth  through  the 
silent  drama  is  read  by  100  per  cent  of  the  subscribers, 
and,  in  addition,  a  much  clearer  comprehension  of  the 
theme  is  obtained  by  the  average  person  when  it  is 
visualized  in  motion  pictures.  Furthermore,  the  per- 
centage of  newspaper  subscribers  who  read  publicity 
matter  as  printed  in  behalf  of  an  electric  railway  is 
probably  very  small.  Likewise,  the  number  of  passen- 
gers who  will  "take  one"  of  the  company's  own  leaflets 
from  the  little  box  on  the  car  is  a  very  small  proportion 
of  the  total  number  of  riders  served. 

This  is  not  meant  to  be  a  disparagement  of  the  good 
that  can  be  derived  from  printed  publicity,  but  what  is 
meant  is  to  point  out  what  is  believed  to  be  a  quicker, 
more  direct,  more  perfect  medium  for  use  in  the  essen- 
tial problem  of  gaining  the  confidence  and  co-operation 
of  the  public  through  understanding.  It  should  be  used 
not  to  the  exclusion  of  printed  publicity,  but  as  a  strong 
addition  thereto. 

An  incident  which  brought  this  point  out  quite  forci- 
bly occurred  in  Detroit  and  was  related  in  the  Electric 


Railway  Joitrnal,  May  22,  page  1071.  A  few  months 
ago,  when  the  people  of  that  city  were  about  to  vote  on 
the  question  of  whether  tlie  city  should  engage  in  the 
street  railway  business  m  competition  with,  or  to  the 
exclusion  of,  the  Detroit  United  Railway,  the  Mayor  be- 
came alarmed  a  few  days  before  the  election  that  his  pet 
project  was  not  going  to  carry.  Some  one  conceived  the 
bright  idea  of  making  a  final  presentation  of  the  munici- 
pal plan  in  the  moving  picture  theaters.  A  Chicago 
film  company  was  hastily  summoned  and  a  thousand 
feet  of  film  prepared. 

This  film  fiashed  a  map  of  Detroit  on  the  screen  and 
then  showed  by  animated  drawings  just  how  workmen 
living  in  certain  sections  of  the  city  have  to  take  a  very 
circuitous  route  with  several  transfers  to  get  to  work 
in  another  section.  Then  actual  scenes  were  shown  pic- 
turing greatly  overcrowded  cars,  cars  that  would  not 
stop  and  other  exasperating  things.  By  various  scenes 
of  this  latter  kind,  the  audiences  got  all  worked  up,  so 
the  report  goes,  against  the  alleged  deficiencies  and  in- 
adequacies of  the  company's  service. 

Then,  reverting  to  the  city  map,  the  proposed  munici- 
pal lines  were  built  in  before  the  eyes  of  the  audience, 
which  could  hardly  help  but  be  impressed  with  what  a 
great  convenience  these  new  short-cut  lines  would  be 
in  the  daily  transportation  problem.  In  other  words, 
the  municipal  plan  was  visualized  for  the  public  in  its 
completed  aspects  as  it  never  had  been  visualized  from 
the  printed  descriptions.  The  people  thought  "what  a 
fine  thing  that  would  be"  and  many  attribute  the  posi- 
tive vote  to  the  effects  of  the  film.  Yet  it  cannot  be 
contended  that  the  people  were  not  informed  of  the  true 
outlook  of  the  project,  for  the  Detroit  United  Railway 
certainly  laid  bare  the  bones  of  the  municipal  plan  with 
all  the  force  at  its  command. 
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The  main  point  of  this  Detroit  incident  is  that  the 
motion  picture  visualized  the  plan  for  the  public  and 
probably  assisted  in  putting  the  bond  election  over,  when 
it  was  thought  to  be  lost.  What  the  railways  want  to 
do  is  to  use  the  power  of  the  "movie"  to  put  over  the 
truth.  Incidentally,  such  uses  of  the  film  as  that  in 
Detroit  point  to  the  desirability  of  the  railways  acting 
promptly  to  the  features  of  the  "movie"  before  oppo- 
nents take  advantage  of  them  in  any  local  controversy. 

How  Can  Motion  Pictures  Be  Used? 

The  question  immediately  arises  as  to  how  motion 
pictures  can  be  employed  to  present  to  the  public  the 
prosaic  story  of  the  electric  railways.  The  first  aspect 
of  this  question  is  obviously  the  film  itself.  Of  course 
the  success  of  any  motion  picture  publicity  will  depend 
on  the  character  of  the  film.  And  just  now  this  part 
of  the  problem  seems  formidable,  but  that  is  because 
we  in  the  railway  business  are  not  trained  in  motion 
picture  psychology  and  technic.  The  planning  and  exe- 
cution of  the  film  should  be  left  largely  to  the  men  who 
make  that  their  business,  although  the  intricacy  of  the 
railway  problem  will  doubtless  require  the  generous 
co-operation  of  the  railway  officials,  at  least  for  a  time 
until  the  motion  picture  industry  produces  some  man 
with  a  genius  for  this  particular  field.  The  funda- 
mentals of  such  films  can  be  set  forth,  however,  and 
they  are  these — ^the  films  must  be  acceptable  and  inter- 
esting to  the  public;  they  must  be  acceptable  to  the 
motion  picture  theater  managers,  and  they  must  carry 
their  mission.  Assuming,  then,  that  good  railway  pub- 
licity films  can  be  produced  (not  easily  at  first,  perhaps, 
but  if  enough  good  heads  get  to  work  on  the  problem, 
a  satisfactory  result  will  be  accomplished)  a  few  sug- 
gestions may  be  in  order. 

It  is  rather  costly  to  produce  a  film.  The  charges 
of  the  producer  will  vary  per  foot  of  film,  depending  on 
equipment  and  personnel  needed,  setting,  the  special 
lighting  required,  amount  of  art  work,  etc.,  averaging 
perhaps  over  $2  per  foot.  This  makes  this  form  of  pub- 
licity prohibitive  for  the  small  railway  companies  and 
suggests  a  broader  plan. 

A  great  many  phases  of  the  street  railway  problem 
are  common  to  practically  all  cities  and  will  permit  of 
uniform  treatment.  This  points  to  the  logic  of  some  one 
undertaking  to  develop  a  thousand  or  two  thousand  feet 
of  film,  or  perhaps  a  series  of  1,000-foot  pictures,  deal- 
ing with  these  common  aspects  and  then  making  this 
picture  available  for  use  in  all  the  cities  where  there 
are  street  railways.  Such  a  film  would  be  solely  a  "good- 
will" picture,  for  that  is  the  primary  need  in  every  city, 
and  it  would  make  no  mention  of  fares  or  any  subject 
which  might  not  be  timely  from  a  local  standpoint. 

The  distribution  and  showings  could  be  arranged 
by  one  of  the  film  companies  or,  more  logically  in  this 
case,  through  the  local  railway  company  in  each  city. 
A  showing  of  an  educational  film  can  be  secured  in 
almost  any  theater,  sometimes  without  charge  and  some- 
times upon  payment  of  a  small  sum.  If  the  railway 
used  window  posters  advertising  "William  S.  Hart  in 
'The  Deep  Purple'  at  the  Blackstone  Theater  tomorrow," 
the  theater  manager  would  undoubtedly  take  advantage 
of  that  free  advertising  and  be  glad  to  run  the  railway 
film  in  return.  Incidentally  such  car  advertising  would 
be  ideal  from  the  railway  standpoint,  for  it  would  induce 
a  large  attendance  at  the  theater  showing  the  railway 
film  and  would  cost  but  little. 


No  amount  of  time  and  thought  would  be  too  much 
to  spend  in  producing  this  national  railway  film,  in  or- 
der to  make  it  a  picture  which  would  "take"  and  at  the 
same  time  really  perform  its  mission. 

There  are  half  a  dozen  film  producers  eager  to  start 
such  an  undertaking,  but  who  shall  be  sponsor  for  it? 
It  might  be  taken  up  by  the  publicity  committee  of  the 
American  Electric  Railway  Association,  or,  better  still, 
it  might  form  a  major  part  of  the  general  publicity 
work  of  the  Committee  of  One  Hundred.  If  the  right 
film  is  conceived  and  produced,  it  appears,  and  this 
opinion  is  shared  by  a  number  of  railway  executives 
with  whom  the  proposition  has  been  discussed,  it 
would  serve  a  tremendous  influence  in  converting  public 
distrust  and  condemnation  into  sympathetic  understand- 
ing and  approval.  It  has  been  estimated  that  such  a 
film  could  be  produced  for  from  $3,000  to  $5,000  and 
some  20,000,000  to  30,000,000  people  effectively  reached 
in  the  course  of  a  few  months  by  securing  an  adequate 
number  of  duplicate  films  or  prints  made  from  the 
original.  The  cost  of  these  prints  and  the  small  theater 
expense  would  be  in  addition  to  the  $3,000  first  cost. 

The  uses  to  which  such  a  film  could  be  put  are  self- 
evident  and  this  general  film  could  be  followed  by  films 
of  local  interest  to  bring  out  the  details  of  local 
problems.  What  is  an  expenditure  of  $1,000  to  $3,000 
for  a  company,  if  it  will  gain  the  public's  understanding 
and  co-operation? 

Motion  Pictures  Have  Been  Used 

The  proposed  use  of  the  motion  picture  in  street  rail- 
way work  is  not  wholly  without  precedent.  Last  winter 
the  New  Orleans  Railway,  Light  &  Power  Company  used 
a  motion  picture  film  in  several  of  the  local  theaters  to 
present  publicity  matter  on  the  railway  situation.  This 
film  simply  carried  reading  matter  without  trying  to 
lend  interest  to  the  real  message  through  pictures,  or 
provide  a  story  as  the  vehicle  to  "get  over"  the  railway's 
true  situation.  Nevertheless,  even  this  bold  use  of  the 
movies  was  very  helpful.  The  Kansas  City  (Mo.)  Rail- 
way is  having  a  film  made  the  object  of  which  is  to 
give  the  local  people  a  better  understanding  of  the 
immense  variety  and  extent  of  the  plant  that  is  required 
to  enable  the  company  to  furnish  transportation.  The 
Chicago,  North  Shore  &  Milwaukee  Railroad  has  had  a 
film  produced  the  object  of  which  is  purely  to  stimulate 
traffic  through  appealing  to  the  interest  of  the  public  in 
speed  and  comfort  and  good  scenery  in  traveling.  By 
weaving  in  some  romance  of  the  historic  Indian  days 
that  preceded  the  interurban  line  the  film  holds  an 
audience  and  carries  its  mission. 

There  have  been  a  few  other  instances  where  the 
"movie"  has  been  employed  by  an  electric  railway,  but 
there  has  been  no  real  appreciation  of  the  possibilities 
of  the  motion  picture  as  a  medium  for  reaching  the 
understanding  of  the  public.  One  prominent  railway 
executive  concluded  a  discussion  of  this  idea  by  saying 
that  "even  though  it  might  turn  out  a  failure  (and  he 
didn't  think  it  would),  it  is  certainly  worth  trying,  for 
it  has  such  great  potentiality,  and  we  would  be  doing 
something  and  not  just  sitting  by  while  the  industry 
flounders."  The  crux  of  the  idea  is  in  getting  the  right 
kind  of  scenario  and  then  in  picturing  it  well.  This  is 
considerably  more  than  a  one-man  or  a  one-mind  job. 
That  is  why  the  association  could  well  undertake  the 
work,  for  it  is  organized  to  call  in  the  best  brains  in  the 
industry  to  co-operate  with  the  scenario  writers  of  the 
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film  producers  to  develop  a  masterpiece  in  educational 
films,  for  that  is  what  is  wanted. 

The  suggestion  is  made  at  this  time  in  this  prelimi- 
nary way  to  invite  criticism  and  suggestion — to  learn 
something  of  the  reaction  of  the  men  in  the  industry 
toward  the  various  suggestions  made  herein  and  to 
arouse  some  discussion  of  new  publicity  machinery  at 
the  coming  convention. 


"No-Accident  Week"  Publicity 

EARLY  in  the  past  summer  a  number  of  men 
interested  in  public  safety  and  in  the  reduction  of 
accidents  in  the  industries  and  utilities  organized  the 
"1920  Safety  Committee,"  and  concentrated  publicity 
upon  the  control  of  accidents  during  the  week  of  June  6 
to  12.  Data  have  recently  become  available  showing  the 
result  of  this  work.  Hundreds  of  employers  in  New 
York  and  Pennsylvania  co-operated,  with  the  result 
shown  in  the  accompanying  table. 

The  data  given  are  furnished  by  the  Utilities  Mutual 
Insurance  Company,  this  being  the  best  source  of 
information  by  which  to  gage  the  result  of  the  campaign. 
This  company  reports  that  whereas  its  data  for  this 
year  cover  about  46  per  cent  more  emplo.yees  than  those 
for  last  year,  the  days  of  lost  time  are  but  one-fifth  of 
what  they  were. 


The  costs  given  in  the  table  are  the  total  reserves  set 
up  for  medical  expense  and  compensation  payments. 
Furthermore,  fatalities  are  reduced  to  working  days  on 
the  basis  of  twenty-five  years,  or  7,500  working  days 
each,  so  that  one  fatality  cuts  a  very  large  figure  in  the 
returns. 

In  studying  the  table  it  may  be  of  interest  to  know 
that  the  number  of  employees  covered  by  the  1920 
report  is  about  15,000. 


Week: 

June.  1919 
Days  Lost 
Time 

Coet 

Week 

June,    1920 
Days  Lost 
Time 

Cost 

First, ... 
Second . 
Third 
Fourth 

3  weeks 

15,862** 
15.490** 
8,029* 

39,381 

15,319 
4,607 

First. . . 
Second. 
Third   . 
Fourth 

22,896**« 

7.752* 

306 

210 

J6.260 
1.150 
1.102 

Totals 

$38,388 

8.268 

$8,512 

*  One  fatality. 

**  Two  fatalitities.     ••'•  Throe 

fatalities 

Special  dodgers,  bulletins  and  posters  were  used  in 
connection  with  the  campaign,  samples  of  the  bulletins 
being  reproduced  herewith.  Four  colored  posters,  14  in. 
X  17  in.  in  size,  were  the  main  advertising  feature  in 
the  campaign. 

This  information  regarding  the  work  of  the  1920 
Safety  Committee  has  been  furnished  by  G.  R.  Rinke, 
secretary  of  the  committee,  who  is  connected  with  the 
Utilities  Mutual  Insurance  Company,  New  York  City. 


START  "NO  ACCIDENT  WEEK"  WITH 
A  CLEAR  UNDERSTANDING 


JUNE  6-13 


YOU  CAN    BE  - 
UevC    ME.     lAM 
TAKING      NO 
CHANCE5THIS 


Monday.  June  7 

(•ZO  SAFETY  COMMfmX 


DOES  THIS  MEAN  ANYTHING  TO 

YOU? 

TX:  ^VPANESE,  USED  THIS  AT  T0»CIO 
IN  THEIR 

♦•NO  ACCIDENT  WEEK" 

AND  rr  MEANS 

"SAFETY  FIRST" 

AND  THUS  THE  MOVEMENT 


'Weonesoay.  June  9 

1920  SAFITV  COMUtTTCE 


LETS  BOTH  BE  CAREFUL! 


••  7^n4tr.  ■taw  M 


■  •30  S«fct7  We«k 


Think  Safety  AU  the  Time 


^r^-^ 


TBE  OLD  COManiATIOM 

GAS — TBT  — »d  THE  MATCH 


BULLETINS    USED    IN    THE    1920    SAFETY    COMMITTEE'S    "XO-ACCIDEXT     WEEK"     CAMPAIGN 


American  Association  News 

MOTOR   BUSES  AND  TRUCKS,   FUEL   SUPPLY,  FREIGHT  AND   EXPRESS  TRAFFIC,   LABOR 

PROBLEMS,  ELECTRIFICATION,  SUPER-POWER  SURVEY  AND  AUTOMOBILE  HAZARDS 

ARE  AMONG  THE  TOPICS  CHOSEN  FOR  CONSIDERATION  AT  ATLANTIC  CITY 


Atlantic  City  Convention  Programs 

American  and  Affiliated  Associations  Have  Provided  Programs  Which 

Are  Marked  by  Concentration  Upon  a  Few  Topics 

of  Pressing  Importance 


THE  following  tentative  pro- 
gram has  been  prepared. 
While  this  is  revised  up  to 
the  hour  of  going  to  press  it  is 
understood  that  some  slight  revision 
may  still  be  necessary. 

PROGRAM  OF 

AMERICAN  ASSOCIATION 

Monday,  Oct.  11 

9:30  a.m.  to  5  p.m. 
Registration    and    distribution    of 
badges  at  booth,  right  of  entrance, 
Young's  Million  Dollar  Pier. 

Tuesday,  Oct.  12 

9:30  a.m.  to  12:30  p.m. 
Meeting  held  in  Greek  Temple 
Annual  address  of  the  president. 
Annual    report    of    the    executive 
committee. 

Annual  report  of  the  secretary- 
treasurer. 

Appointment  of  convention  com- 
mittees. 

(a)  On  resolutions. 

(b)  On  nominations. 

(c)  On  recommendations  in  the 
president's  address. 

Reports  of  committees: 

(a)  On  compensation  for  carrying 
United  States  mail. 

(b)  On  electrolysis. 

(c)  On  national  relations. 

Address  on  "Problems  of  Fuel  Sup- 
ply," by  Eugene  McAuliffe,  president 
Union  Colliery  Company,  St.  Louis, 
Mo. 

Reports  of  committees: 

(d)  Committee  of  One  Hundred. 

(e)  On  publicity. 

Discussion  of  the  report  of  the 
Federal  Electric  Railways  Com- 
mission, 

Wednesday,  Oct.  13 

9:30  a.m.  to  12:30  p.m. 
Meeting  held  in  Greek  Temple 
Reports  of  committees: 

(a)  On  fare  systems. 

(b)  i4 era  advisory. 

(c)  On  company  membership. 
Papers  on  "Possibilities  of  Trans- 


porting Other  Than  Passengers." 

(a)  Urban  and  suburban  lines, 
name  of  speaker  to  be  announced. 

fb)  Interurban  lines,  by  Britton 
I.  Budd,  president  Metropolitan  West 
Side  Elevated  Railway  and  Chicago, 
North  Shore  &  Milwaukee  Railroad, 
Chicago,  111. 

Paper  on  "Training  of  Electric 
Railway  Personnel,"  by  Martin 
Schreiber,  manager  Southern  Divi- 
sion, Public  Service  Railway,  Cam- 
den, N.  J. 

Address  on  "Settlement  of  Labor 
Disputes  in  the  Interest  of  the  Pub- 
lic and  Its  Influence  on  Fares,"  by 
Hon.  Henry  J.  Allen,  Governor  of 
Kansas. 

Thursday,  Oct.  14 

9:30  a.m.  to  12:30  p.m. 
Meeting  held  in  Greek  Temple 

Report  of  committee  on  valuation. 

Paper  on  "Rate  of  Return,"  by 
Cecil  F.  Elmes,  engineer  Sanderson  & 
Porter,  Chicago,  111. 

Paper  on  the  "Place  of  the  Motor 
Bus,"  by  Frank  C.  Pick,  commercial 
manager  London  Electric  Railway, 
London,  England. 

Paper  on  "The  Place  of  the  Motor 
Bus  as  a  Supplement  to  Electric 
Railways,"  by  R.  Oilman  Smith,  Mil- 
waukee Railway  &  Light  Company, 
Milwaukee,  Wis. 

Address  on  "The  Motor  Vehicle — 
Competitor  or  Ally?"  by  G.  M. 
Graham.,  vice  president  Pierce-Arrow 
Motor  Car  Company,  Buffalo,  N.  Y. 

Address  on  "An  Outside  View  of 
the   Electric   Railway   Industry,"   by 
Melville   E.   Stone,   general  manager 
Associated  Press. 
Reports  of  convention  committees: 

(a)  On  recommendations  in  the 
president's  address. 

(b)  On  resolutions. 

(c)  On  nominations. 
Unfinished  business. 
General  business. 
Election  of  officers. 
Installation  of  oflScers. 
Adjournment. 


PROGRAM  OF 
ACCOUNTANTS'  ASSOCIATION 

Monday,  Oct.  11 

9:30  a.m.  to  12:30  p.m. 
Registration    and    distribution    of 
badges  at  booth. 

2  to  5  p.m. 
Meeting  held  in  Accountants'  Hall 
Annual  address  of  the  president. 
Annual    report    of    the    executive 
committee. 

Annual  report  of  the  secretary- 
treasurer. 

Appointment  of  convention  com- 
mittees : 

(a)  On  resolutions. 

(b)  On  nominations. 

Joint  meeting  with  Transportation 
&  Traffic  Association. 

Report  of  committee  on  collection 
and  registration  of  fares. 

Tuesday,  Oct.  12 

2 :30  to  5  p.m. 
Meeting  held  in  Accountants'  Hall 
Reports  of  committees : 

(a)  Accounting-claims. 

(b)  Accounting-engineering. 

(c)  On  standard  classification  of 
accounts. 

Paper  on  "Cost-of-Service  Ac- 
counting," by  H.  J.  Davies,  secretary- 
treasurer  Cleveland  Railway,  Cleve- 
land, Ohio. 

Paper  on  "Accounting  for  Material 
Received  and  Used.  Including  Inven- 
tories," by  R.  A.  Weston,  certified 
public  accountant.  New  Haven,  Conn., 
formerly  general  storekeeper  New 
York,  New  Haven  &  Hartford  Rail- 
road. 

Wednesday,  Oct.  13 

2:30  to  5  p.m. 
Meeting  held  in  Accountants'  Hall 

Paper  on  "Financial  Problem  Con- 
fronting Public  Utilities  During  the 
Period  of  Reconstruction,"  by  Harry 
E.  Mendes,  member  of  Touche-Niven 
&  Company,  certified  public  account- 
ants, Cleveland,  Ohio. 

Paper  on  "The  Accounting  Profes- 
sion," by  George  L.  Vannais,  certified 
public  accountant,  Hartford,  Conn. 
Reports  of  convention  committees: 

(a)  On  resolutions. 

(b)  On  nominations. 
Election  of  officers. 
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Installation  of  officers. 
Adjournment. 


PROGRAM  OF 
ENGINEERING  ASSOCIATION 

Monday,  Oct.  11 
9:30  a.m.  to  12:30  p.m. 
Registration    and    distribution    of 
badges  at  booth. 

2:30  to  5  p.m. 
Meeting  held   in   Engineers'   Hall 
Annual   address  of  the  president. 
Annual    report    of   the    executive 
committee. 

Annual  report  of  the  secretary- 
treasurer. 

Appointment  of  committee  on  reso- 
lutions. 
Report  of  committees: 

(a)  On  equipment. 

(b)  On  heavy  electric  traction. 

Tuesday,  Oct.  12 
2:30  to  5  p.m. 

Meeting  held  in  Engineers'  Hall 

Meeting  of  purchasing  agents  and 
storekeepers. 

Papers  on  "Standardization  and 
Its  Effect  on  Stores,"  as  follows: 

"From  a  Storekeeper's  Stand- 
point," by  P.  F.  McCall,  storekeeper 
South  Side  Elevated  Railway,  Chi- 
cago, 111. 

"From  the  Purchasing  Agent's 
Standpoint,"  by  a  purchasing  agent. 

Joint  meeting  with  Transportation 
&  Traffic  Association. 

Meeting  held  in  Transportation 
&  Traffic  Hall 

Report  of  committee  on  safety-car 
operation. 

Address  on  "Electrification  of 
Railroads,"  by  A.  H.  Armstrong, 
chairman  electrification  committee 
General  Electric  Company,  Schenec- 
tady, N.  Y. 

Wednesday,  Oct.  13 

2 :30  to  5  p.m. 
Meeting  held  in  Engineers'  Hall 
Reports  of  committees : 

(a)  On  power  distribution. 

(b)  On  power  generation. 
Address    on    "The    'Super-Power' 

Line,"  by  W.  S.  Murray,  chairman 
Super-Power  Survey,  United  States 
Geological  Survey. 

Thursday,  Oct.  14 

2:30  to  5  p.m. 
Meeting  held  in  Engineers'  Hall 
Report  of  committees : 

(a)  On  way  matters. 

(b)  On  buildings  and  structures. 
General  business. 

Election  of  officers. 
Installation  of  officers. 
Adjournment. 


PROGRAM  OF 

TRANSPORTATION  &  TRAFFIC 

ASSOCIATION 

Monday,  Oct.  11 

9:30  a.m.  to  12:30  p.m. 

Registration    and    distribution    of 
badges  at  registration  booth. 
2:30  to  5  p.m. 

Meeting  held  in  Greek  Temple 

Annual  address  of  the  president. 

Annual  report  of  the  executive 
committee. 

Annual  report  of  the  secretary- 
treasurer. 

Appointment  of  convention  com- 
mittees : 

(a)  On  resolutions. 

(b)  On  nominations. 

Joint  meeting  with  the  Account- 
ants' Association. 

Report  of  committee  on  collection 
and  registration  of  fares. 

Joint  meeting  with  Claims  Asso- 
ciation. 

Report  of  committee  on  code  of 
traffic  principles. 

Tuesday,  Oct.  12 

2:30  to  5  p.m. 
Meeting  held  in  Greek  Temple 
Joint    meeting    with    Engineering 
Association. 

Report  of  committee  on  safety-car 
operation. 

Wednesday,  Oct.  13 

2 :30  to  5  p.m. 
Meeting  held  in  Greek  Temple 
Report  of  committee  on  economics 
of  schedules. 

Thursday,  Oct.  14 

2:30  to  5  p.m. 
Meeting  held  in  Greek  Temple 
Reports  of  committees : 

(a)  On  express  and  freight  traf- 
fic facilities  and  costs. 

(b)  On  merchandising  transporta- 
tion. 

General  business. 

Reports  of  convention  committees : 

(a)  On  resolutions. 

(b)  On  nominations. 
Election  of  officers. 
Installation  of  officers. 
Adjournment. 


PROGRAM  OF 
CLAIMS  ASSOCIATION 

Monday,  Oct.  11 

9:30  a.m.  to  12:30  p.m. 

Registration    and    distribution    of 

badges  at  registration  booth. 

2:30  to  4  p.m. 

Meeting  held  in  Claims  Hall 

Annual  address  of  the  president. 


Annual  report  of  the  secretary- 
treasurer. 

Report  of  the  executive  committee. 

Appointment  of  convention  com- 
mittees : 

(a)  On  nominations. 

(b)  On  resolutions. 
Reports  of  committees: 

(a)  On  membership. 

(b)  On  subjects. 

(c)  On  safety. 

(d)  On  ways  and  means. 

(e)  On  statistics. 

(f )  On  constitution  and  by-laws. 
Joint  meeting  with  Transportation 

&  Traffic  Association. 

Report  of  committee  on  code  of 
traffic  principles. 

Paper  on  "Automobile  Hazards," 
by  C.  M.  Talbert,  commissioner 
streets  and  sewers  of  St.  Louis  and 
chairman  of  public  safety  section. 
National  Safety  Council. 

Tuesday,  Oct.  12 

2 :  30  to  5  p.m. 
Meeting  held  in  Claims  Hall 

Paper  on  "Automobile  Hazards," 
by  Ralph  Stickle,  assistant  superin- 
tendent accident  department  Cleve- 
land (Ohio)  Railway. 

Written  discussion  prepared  by  L. 
H.  Roche,  general  inspector  associ- 
ated bureaus  Pittsburgh  (Pa.)  Rail- 
way; W.  G.  Fitzpatrick,  general 
claims  attorney  Detroit  (Mich.) 
United  Railway,  and  J.  H.  Handlon, 
claim  agent  United  Railroads  of  San 
Francisco,  Cal. 

Wednesday,  Oct.  13 

2:30  to  4:30  p.m. 
Meeting  held  in  Claims  Hall 

Paper  on  "Accidents — Cause  and 
Prevention,"  by  F.  E.  Shumate,  gen- 
eral attorney  Atlanta  Northern  Rail- 
way, Atlanta,  Ga. 

Written  discussion  on  "The  In- 
fluence of  Welfare  Work,"  by  R.  N. 
Hemming,  superintendent  of  trans- 
portation Fort  Wayne  &  Northern 
Indiana  Traction  Company,  Fort 
Wayne,  Ind. 

Written  discussion  on  "Effect  of 
Bonus  System,"  name  of  speaker  to 
be  announced. 

Written  discussion  on  "Co-opera- 
tion of  Trainmen,"  by  J.  E.  Duffy, 
general  superintendent  New  York 
State  Railways,  Syracuse,  N.  Y. 


Convention  Entertainment 

A  fine  entertainment  program  has 
been  prepared  under  the  direction  of 
Martin  Schreiber.  Details  will  be 
given  in  a  later  issue. 


News  of  the  Elednc  Railways 

FINANCIAL  AND  CORPORATE       .       TRAFFIC  AND  TRANSPORTATION 

PERSONAL  MENTION 


Havana  Has  a  Strike 

Frank   Steinhart,   Ex-Soldier  and   Cos- 
mopolite, Refuses  to  Pass  Increased 
Wage  Burden  to  Public 

Frank  Steinhart  is  again  the  talk  of 
all  Cuba  and  of  those  in  the  United 
States  who  are  interested  in  affairs  on 
the  Island.  He  it  was  who  made  a  suc- 
cess of  the  Havana  Electric  Railway  and 
who  later  succeeded  in  bringing  about 
the  consolidation  of  the  railway,  light 
and  power  interests  there  as  the  Ha- 
vana Electric  Railway,  Light  &  Power 
Company,  of  which  he  is  now  president. 

Opposed  to  Fare  Increase 

Mr.  Steinhart  has  peculiar  ideas  about 
transportation  service  and  peculiar 
ideas  about  fares  and  the  burdens  that 
labor  should  seek  to  impose  on  the 
public  and  on  struggling  enterprises. 
So  when  the  motormen  and  conductors 
of  the  Havana  company  went  on  strike 
on  Aug.  7,  thinking  that  all  the  company 
had  to  do  in  order  to  meet  an  increase 
in  wages  was  to  advance  fares  to  the 
public,  Mr.  Steinhart  had  a  little  sur- 
prise in  store  for  them.  He  rejected 
their  proposal.  And  in  doing  so  he  ex- 
plained as  follows: 

I  am  giving  our  employees  all  It  Is  pos- 
sible to  give.  The  total  wage  increase 
gi-anted  them  since  Jan.  1  of  this  year  has 
been  $1,300,000.  We  cannot  give  more 
unless  the  fares  are  raised. 

However,  I  am  opposed  to  an  increased 
fare  and  will  not  accept  one.  I  do  not 
favor  charging  all  of  the  public  1  or  2 
cents  a  ride  more  to  be  turned  over  to  a 
relatively  few  men  and  even  partly  into 
the  company's  coffers.  I  may  be  wrong  in 
my  ideas,  but  there  must  be  an  end  to 
increasing  wages  and  then  increasing  prices 
with  the  public  bearing  the  burden.  We 
must  all  strive  to  bring  the  cost  of  living 
down  and  I  am  willing  to  bear  the  brunt 
of  malting  the  start  in  this  matter. 

In  view  of  the  prevalence  or  the  jacking 
up  of  wages  and  then  jacking  up  prices 
to  a  proportionate  level  it  may  seem  that 
my  ideas  are  wrong.  But  I  have  weighed 
this  matter  carefully  and  my  action  is 
based  upon  study  of  the  situation.  In  the 
first  place  I  have  not  seen  any  benefits 
from  the  practice  of  increases.  The  public 
pays  in  the  rise  in  the  cost  of  living. 

It  might  be  well  enough  to  raise  the 
fares  here  to  pay  the  increase  the  men 
demand,  if  that  were  the  end.  But  it  will 
not  be  the  end.  In  January,  for  example, 
there  may  well  be  another  demand  for 
higher  wages  and  that  would  mean  raising 
the  fares  again.  That  can't  go  on  forever 
and  I  am  going  to  start  fighting  it  right 
now. 

Still  the  strike  was  on  and  not  a  wheel 
moved.  The  police  arrested  about  thirty 
men  as  agitators.  Two  days  after  the 
strike  started,  the  company  began  to 
put  in  effect  a  carefully  worked  out  plan 
for  restoring  the  service.  New  men 
were  employed  and  these,  together  with 
inspectors  and  starters,  took  out  cars 
under  police  protection.  The  company 
began  to  build  up  a  new  organization 
from  the  bottom.  The  new  men  were 
carefully  picked;  more  were  rejected 
than  accepted.  Fifty  students  who 
volunteered  were  rejected  with  the 
comment  that  this  was  not  a  "lark." 


The  new  men  are  said  to  have  received 
less  than  the  former  employees. 

The  shop  men  went  out  in  sympathy 
and  then  the  taxi  drivers.  Mr.  Stein- 
hart held  fast  and  increased  his  serv- 
ice. He  uttered  no  word  of  denuncia- 
tion of  the  strikers.  The  public  backed 
him  up.  There  was  no  excitement. 
Meanwhile  the  Government  began  de- 
portation proceedings  against  fourteen 
Spaniards  arrested  in  the  strike.  This 
started  talk  of  a  general  strike.  Mr. 
Steinhart  did  not  alter  his  course. 
Finally  a  committee  representing  the 
associated  unions  called  on  Mr.  Stein- 
hart and  asked  him  to  intercede  with 
the  Government  officials  to  halt  the  de- 
portation proceedings  because  this 
would  hamper  efforts  to  settle  the  situa- 
tion. Mr.  Steinhart  refused  to  "inter- 
cede," but  agreed  to  convey  the  request 
to  Secretary  of  Interior  Charles  Her- 
nandez. The  Secretary  said  he  would 
put  the  cases  over  for  one  sailing.  The 
next  day  the  former  employees  began 
to  apply  for  their  old  jobs.  The  rail- 
way strike  was  broken.  The  sympathy 
strikes  collapsed. 


P.  R.  T.  Rejects  Two  Franchises 

The  Philadelphia  Rapid  Transit  Com- 
pany has  rejected  two  franchises  for 
the  proposed  Hunting  Park-Erie  Ave- 
nues and  Roosevelt  Boulevard  exten- 
sions. The  former  was  not  accepted 
for  the  reason  that  the  ordinance  con- 
tained a  specific  provision  for  the  com- 
pletion of  the  project  within  twelve 
months  from  the  date  of  approval,  and 
provides  for  a  bond  in  the  sum  of 
$50,000  conditional  upon  the  carrying 
out  of  the  terms  of  the  ordinance. 
Since  the  company  is  not  now  able  to 
build  these  tracks,  and  cannot  build 
them  until  its  financial  position  is 
bettered,  it  cannot  contract  to  build 
them  and  give  its  bond  for  the  faithful 
performance  of  that  contract. 

In  the  case  of  the  Boulevard  ordi- 
nance, the  rejection  was  caused  by  the 
fact  that  the  proposed  line  would  not 
be  expected  to  pay  operating  costs  for 
several  years.  According  to  the  ordi- 
nance, the  city  would  have  the  right 
after  ten  years  to  order  the  company 
to  remove  its  tracks  and  rebuild  the 
line  over  an  adjacent  route.  The  sal- 
vage value  of  the  tracks,  if  removed 
under  the  conditions  of  th^  ordinance, 
would  barely  pay  the  cost  of  restora- 
tion. These  facts  make  the  securing  of 
money  for  this  franchise  impossible. 

The  company  will  accept  the  Sansom 
street.  Twentieth  to  Twenty-second 
street  ordinance,  but  will  not  be  able  to 
build  these  tracks  until  its  financial 
condition  has  been  bettered  by  the 
securing  of  additional  revenue,  for 
which  application  is  now  being  made. 


Work  Going  Ahead 

Contracts  for  $1,711,570  of  Construction 

Have  Been  Placed  by  Detroit 

Municipal  Railway 

The  Detroit  (Mich.)  Municipal  Street 
Railway  is  progressing  with  its  track 
construction  at  various  points.  It  has 
been  announced  by  the  Street  Railway 
Commission  that  its  working  staff  will 
lay  the  concrete  foundations  for  the 
new  lines  at  the  rate  of  1,200  ft.  a  day. 

On  the  city's  south  line  on  Harper 
Avenue,  where  the  Detroit  United  Rail- 
way owns  the  north  track,  the  city 
tracks  are  down  and  the  Department 
of  Public  Works  is  completing  the  final 
pavement.  Bids  have  been  asked  for 
copper  trolley  wire  sufficient  for  about 
28  miles  of  track.  Bids  on  supporting 
cable  and  a  track  welding  machine  are 
also  asked  and  poles  have  been  con- 
tracted for. 

Although  contracts  for  $1,711,570 
worth  of  work  and  supplies  have  been 
awarded  and  bonds  amounting  to  $1,- 
750,000  have  been  authorized  and  sold, 
the  track  construction  covered  by  exist- 
ing contracts  is  only  a  small  portion  of 
the  trackage  proposed  under  the 
Mayor's  municipal  plan.  No  contracts 
have  yet  been  let  for  the  erection  of 
carhouses  or  for  the  purchase  of  cars 
and  other  equipment. 

Residents'  Protests  Unheeded 

On  the  advice  of  the  Corporation 
Counsel  the  Street  Railway  Commission 
has  declined  to  abandon  its  plan  of 
constructing  a  part  of  the  municipal 
system  on  Pennsylvania  Avenue  not- 
withstanding the  protests  of  residents. 

No  final  agreement  has  been  reached 
by  the  city  and  the  Detroit  United 
Railway  in  regard  to  the  construction 
of  the  proposed  loop  for  turning  Wood- 
ward Avenue  cars  at  Elizabeth  Street 
and  Grand  Circus  Park.  If  a  definite 
arrangement  can  be  made,  the  Street 
Railway  Commission  will  build  the  loop 
and  rent  it  to  the  Detroit  United  Rail- 
way on  a  percentage  basis  of  the  cost 
of  construction. 

The  session  of  the  Street  Railway 
Commission  and  officials  of  the  Detroit 
United  Railway  held  to  discuss  the 
track  situation  in  the  vicinity  of  St. 
Jean  and  Kercheval  Avenues  did  not 
result  in  any  definite  agreement.  It 
was  decided,  however,  that  a  repre- 
sentative of  the  company  would  inspect 
the  locality  in  company  with  a  repre- 
sentative of  the  commission  to  see  what 
could  be  done  from  an  operating  stand- 
point providing  all  other  matters  in- 
volved could  be  adjusted  as  between  the 
commission  and  the  company.  The  De- 
troit United  Railway  maintains  it  is 
necessary  that  these  matters  be  first  de- 
termined by  agreement  or  in  the  courts. 
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Syracuse  Survey  Presented 

$12,415,000  Fixed  as  Value  of  Lines — Ten-Cent  Cash  Fare 
Recommended — Ser vice-at  -Cost  Considered 

The  value  of  the  present  property  of  the  New  York  State  Railways  in  Syra- 
cuse has  been  placed  at  $12,415,000  against  $21,012,201  claimed  by  the  corpo- 
ration, and  a  10-cent  cash  fare  and  a  ticket  fare  of  7i  cents  have  been  recom- 
mended under  a  service-at-cost  plan  by  the  Syracuse  Street  Railway  Investigat- 
ing Commission  in  its  report  to  Mayor  Harry  H.  Farmer.  There  are  six  find- 
ings and  eighteen  recommendations  in  the  report.  To  bring  the  service  in 
Syracuse  to  an  adequate  level,  the  report  says,  would  require  from  $1,000,000 
to  $1,250,000.  The  return  which  the  corporation  is  entitled  to  is  fixed  at  6  per 
cent  and  to  improve  the  service  the  commission  holds  that  the  present  system  of 
fares  and  transfers  and  control  of  the  lines  must  be  radically  altered.  The 
report  of  the  commission  refers  to  and  includes  recommendations  from  a  report 
and  valuation  submitted  to  it  by  the  city's  engineers.  Ford,  Bacon  &  Davis,  New 
York.  The  report  of  the  engineers  covered  valuation,  at  the  figure  recommended 
by  the  commission,  new  money  requirements,  recommendation  as  to  the  average 
fare,  reduction  of  taxes,  the  use  of  one-man  cars,  rerouting  plans  and  many 
details  of  traffic  co-operation  between  company  and  city. 


cities  it  must  be  borne  in  mind  that  the 
Rochester  initial  fare  is  based  upon  an 
estimated  capital  value  so  that  the  fare  :s 
likely  to  be  changed  as  soon  as  the  actual 
capital  value  has  been  determined.  In 
.Syracuse  the  initial  fare  has  been  based 
upon  the  actual  capital  value  as  found  by 
Ford,  Bacon  &  Davis,  and  the  fare  fixed 
in  expectation  of  covering  all  the  estimated 
obligations  of  the  agreement  for  at  least 
the  first  year,  when  it  is  hoped  that  in- 
creased patronage  resulting  from  improved 
service  will  make  the  fare  lower.  Also 
Rochester  is  a  larger  city  than  Syracuse 
with  many  important  conditions  more  fa- 
vorable for  low  cost  of  street  car  service 
than    Syracuse. 

The  committee  which  has  reported 
was  appointed  by  the  Mayor  some 
months  ago.  It  was  headed  by  Giles 
H.  Stillwell.  The  company  would  of 
course  continue  to  manage  its  own  af- 
fairs, but  would  be  guided  by  the  Street 
Railway  Commissioner,  being  subject  to 
penalties  if  the  orders  of  that  official 
were  not  obeyed. 


HIGHER  toll  charges  are  advo- 
cated for  the  suburban  and  in- 
terurban  lines.  The  recommen- 
dation is  made  that  the  railroad  be  per- 
mitted to  engage  in  package  and  ex- 
press carrying  business.  It  also  is 
recommended  that  the  company  be  per- 
mitted to  operate  buses  as  supple- 
mental means  of  transportation.  Con- 
solidation of  certain  lines  and  abandon- 
ment of  others  proving  unprofitable  is 
urged    and   rerouting    is    suggested. 

Operating  Economies  Urged 

The  skip-stop  is  advocated  and  the 
installation  of  a  better  sign  system  is 
recommended.  Provision  also  is  made 
in  the  recommendations  for  the  pur- 
chase and  operation  on  the  Syracuse 
lines  of  one-man  cars.  The  board  would 
straighten  the  traffic  in  the  congested 
down-town  section  and  consolidate  lines 
running  in  adjacent  parallel  streets. 

Other  recommendations  made  by  the 
commission  include  that  the  regulation 
and  control  of  service  in  the  city  should 
be  through  an  advisory  board  of  con- 
trol and  a  street  railway  commissioner, 
subject  to  the  jurisdiction  of  the  Pub- 
lic Service  Commission  as  provided  by 
law;  that  the  sprinkling  tax  now 
assessed  as  a  cost  of  operation  to  the 
railway  be  abolished;  that  certain  taxes 
and  charges  for  maintenance  and  re- 
placement of  pavement  now  assessed 
against  the  railway  be  reduced;  that  a 
charge  for  transfers  be  permitted;  that 
an  extra  charge  for  after-midnight  serv- 
ice be  permitted;  that  separate  books 
of  accounts  and  records  of  operation  be 
kept  in  Syracuse,  covering  the  Syracuse 
lines,  and  that  the  financial  reports  of 
the  Syracuse  lines  be  published  at  reg- 
ular and  frequent  intervals. 

Extensions  Being  Urged 

The  company  should  make  extensions 
and  additions  to  trackage  as  soon  as 
practicable,  the  report  says,  and  it  rec- 
ommends that  in  the  interest  of  speed, 
regularity  of  run  and  economy  of  op- 
eration fewer  car  stops  be  made;  that 
the  proposed  Fairview  carhouse,  on 
which  $50,000  already  has  been  spent, 
be  completed  to  provide  ample  carhouse 
facilities. 


The  proposed  street  railway  commis- 
sioner would  be  named  by  Mayor 
Farmer  and  would  be  paid  an  annual 
salary  of  $10,000.  The  commissioner 
would  be  empowered  to  order  capital 
additions,  renewal  and  replacements, 
abandonment  or  replacement  of  prop- 
erty; routing  or  rerouting  of  cars;  fix 
schedules,  rate  of  speed,  mode  of  op- 
eration, fix  or  approve  car  stops  and  di- 
rect generally  everything  that  will  im- 
prove service.  All  disputes  are  to  be 
settled  by  arbitration.  The  commis- 
sioner would  have  power  to  employ  ac- 
countants, engineers  and  other  neces- 
sary assistants. 

An  annual  budget  of  the  railroad  is 
made  mandatory.     The  report  says: 

On  the  first  of  December  of  each  year 
the  company  is  required  to  submit  to  the 
commissioner  of  street  railways  an  estimate 
of  its  gross  receipts  and  the  cost  of  servic? 
for  the  ensuing  calendar  year.  The  budget 
of  expenses  must  be  itemized  so  as  to  show 
tlie  amount  expended  for  each  expense  in- 
volved in  the  cost  of  service,  including  oper- 
ating, maintenance,  taxes,  amount  of  return 
to  the  company  and  all  other  expenses 
which  the  company  and  the  commissioner 
of  street  railways  agree  shall  be  paid  from 
the  general  fund  provided  in  tlie  agreement. 
No  operating  expenditures  other  than  those 
specified  in  the  Ijudget  can  be  made  by  the 
railroad  company  except  with  the  approval 
of  the  commissioner  of  street  railways.  Any 
controversy  between  the  commissioner  and 
the  company  is  to  be  settled  by  arbitration. 

Rochester  Service-at-Cost  Plan 
Followed 

Tlie  agreement  provides  that  tliere  shall 
be  deposited  in  an  account  to  be  known  as 
the  renewal  and  depreciation  fund  an 
amount  equal  to  2  per  cent  per  annum  of 
the  capital  value  of  the  railroad  property. 
The  moneys  in  this  fund  shall  be  disbursed 
only  for  renewals  and  replacements  as  the 
commissioner  of  street  railways  shall  di- 
rect, it  being  the  intent  that  the  cost  of 
maintenance  shall  be  paid  as  operating 
expense. 

It  ought  perhaps  definitely  to  be  made 
known  that  stocks,  bonds  or  any  securities 
issued  by  the  company  have  had  no  part 
whatever  in  the  valuation  made  by  the  ex- 
perts and  approved  by  he  commission.  The 
commission  has  not  concerned  itself  as  to 
those  things,  but  only  as  to  the  property 
actually  used  and  useful  in  the  operation 
of  the  roa^. 

The  commission  says  that  its  pro- 
posed service-at-cost  plan  is  modeled 
after  that  in  effect  in  Rochester.  The 
report  adds: 

It  is  to  be  noted  that  the  Rochester  agree- 
ment makes  the  initial  fare  7  cents  with 
ten  tickets  for  65  cents,  while  our  recom- 
mended agreement  makes  the  initial  fare  W 
cents  with  six  tickets  for  45  cents. 

In  comparing  the  initial  fare  in  the  two 


Hartford  Mayor  Appeals  for 
Trolleys 

Acting  Mayor  C.  D.  Allen  of  Hart- 
ford, Conn.,  has  addressed  to  each  mem- 
ber of  the  local  Board  of  Aldermen  a 
copy  of  a  report  dealing  with  the  dis- 
pute between  the  Connecticut  Company 
and  the  jitneys  in  Bridgeport.  The 
report  in  question  was  presented  to  the 
Bridgeport  Common  Council  by  the 
local  transportation  committee.  The 
question  of  bus  regulation  in  Hartford 
will  come  before  the  Board  of  Alder- 
men of  that  city  at  its  meeting  on 
Sept.  27. 

In  calling  the  attention  of  the  board 
members  to  the  report,  acting  Mayor 
Allen  said: 

I  feel  very  sure  that  the  enclosed  report 
of  the  trolley-Jitney  committee  of  Bridge- 
port will  be  of  much  interest  to  you.  There 
are  several  vital  points  brought  out,  as 
follows :  , 

The  unfairness  of  competition,  the  trolley 
company  being  obliged  to  maintain  ri£:ht 
of  way,  pay  portion  of  cost  of  bridges  and 
pay  a  percentage  of  gross  receipts  to  the 
city. 

Which  method  of  transportation  can  serve 
Hartford  best  in  winter? 

I  would  call  your  attention  to  the  conges- 
tion of  streets  with  trolleys,  which  has  got 
to  be  relieved.  There  is  a  necessity  that 
the  jitneys  combine  so  that  the  city  may 
deal  with  one  or  more  responsible  parties 
or  corporations  rather  than  with  any  indi- 
vidual bus  or  jitney  driver. 

The  city  would  be  saved  money  by  the 
use  of  the  trolley  lines  for  carrying  freight 
and  express.  This  question  not  only  affects 
the  city  but  the  surrounding  towns  which 
make  Hartford  their  buying  center. 


Jolt  for  H.  C.  L.  at  Los  Angeles 

Arrangements  have  been  made  by  the 
Los  Angeles  (Cal.)  Railway  whereby 
employees  may  share  in  purchasing  a 
carload  of  government  food  supplies  at 
reduced  prices.  The  company  explained 
that  while  it  w^ould  be  impossible  to 
quote  exact  prices  until  the  goods  ar- 
rived and  the  freight  and  incidental  ex- 
pense could  be  determined,  the  maxi- 
mum price  of  the  bacon  would  be  $2.90 
per  12-lb.  can,  19  cents  per  pound  can 
for  the  roast  beef  and  approximately 
25  cents  per  pound  for  the  corned  beef, 
with  corresponding  prices  for  other 
products. 

The  Los  Angeles  Railway  is  financ- 
ing the  purchase  of  the  supplies,  which 
will  involve  about  $7,000. 
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$12,000,000  for  Improvements 

Work  Now  Being  Carried  Out  in   Mil- 
waukee Will  Total  That  Amount 
— Separate  Power  Company 

Announcement  has  been  made  of  the 
incorporation  of  the  Milwaukee  Power 
Company.  This  company  has  been 
formed  to  finance  a  new  $6,000,000 
power  plant  now  under  construction  at 
St.  Francis,  a  suburb  of  Milwaukee,  for 
the  Milwaukee  Electric  Railway  & 
Light  Company. 

Separate  Company  fob  Powhr 
Development 

John  I.  Beggs,  president  of  the  Mil- 
waukee Electric  Railway  &  Light  Com- 
pany, is  reported  by  the  press  as  having 
stated  that  the  formation  of  the  new 
company  was  forced  by  the  inability  to 
obtain  money  to  complete  the  plant,  be- 
cause bankers  would  make  no  loans 
upon  secondary  mortgages.  The  new 
corporation,  which  will  have  a  nominal 
capitalization  of  $1,000,000,  was  not 
formed  for  profit. 

The  power  plant  as  thus  far  com- 
pleted is  to  be  sold  to  the  new  company 
for  what  has  been  expended  on  it  by 
the  Milwaukee  Electric  Railway  & 
Light  Company.  Power  p. educed  by  the 
new  power  plant  will  probably  be  sold 
to  the  Milwaukee  Electric  Railway  & 
Light  Company  under  contract.  The 
new  company  will  issue  bonds  with  the 
power  plant  as  security. 

Mr.  Beggs  is  further  reported  to  have 
said  that  the  Milwaukee  Electric  Rail- 
way &  Light  Company  contemplates  ex- 
pending approximately  $12,000,000  on 
new  projects.  Of  this  amount  half  will 
be  used  for  the  power  plant  mentioned 
above,  $1,500,000  for  transmission  lines 
to  the  various  substations,  $1,500,000 
for  new  distribution  lines  and  $3,000,000 
for  new  cars. 

Present  Facilities  Taxed  to  Limit 
According  to  the  reported  statement 
of  Mr.  Beggs,  the  present  power  facili- 
ties of  the  Milwaukee  Electric  Railway 
&  Light  Company  are  being  taxed  to 
the  limit.  Equipment  is  being  over- 
loaded as  much  as  50  per  cent  at  times 
and  when  poor  coal  is  encountered  it  is 
with  the  greatest  difficulty  that  the  load 
is  carried. 

Lakeside,  as  the  new  power  plant  is 
known,  it  is  claimed,  will  be  one  of  the 
most  modem  electric  plants  in  the  coun- 
try and  one  of  the  largest.  It  will  use 
pulverized  fuel  and  is  thus  expected  to 
achieve  marked  economies.  The  first 
unit  is  expected  to  be  completed  in  the 
fall  of  this  year.  It  will  add  40  per 
cent  to  the  available  supply  of  electrical 
energy  of  Milwaukee. 


duties  the  board  had  uniformly  followed 
the  state  courts'  rulings. 

George  L.  Record,  counsel  for  Jersey 
City,  mentioned  as  his  "basic  and  fun- 
damental charge"  that  the  Utilities 
Board  does  not  represent  the  public, 
but  "has  deliberately  taken  the  part  of 
the  corporations."  The  board,  he  said, 
has  turned  itself  into  a  court  instead  of 
acting  in  its  legal  capacity  as  an  admin- 
istrative  body. 

One  of  the  bulwarks  of  our  system  of 
government,  said  Mr.  Herrmann  at  the 
conclusion  of  Mr.  Record's  comprehen- 
sive opening,  has  been  that  the  courts 
shall  pass  upon  the  relative  rights  of 
parties  to  controversies.  If  regulation 
has  failed  it  has  done  so  because  of 
abnormal  conditions,  not  through  any 
fault  of  the  board.  According  to  Mr. 
Herrmann  we  are  passing  through  an 
era  of  unrest  throughout  the  world, 
with  dissatisfaction  centering  upon  reg- 
ulatory bodies.  He  said  that  any  one 
who  feels  aggrieved  over  the  board's 
acts,  whether  of  omission  or  commis- 
sion, should  quarrel  with  the  courts  and 
not  with  the  board.  Mr.  Herrmann 
further  pointed  out  that  the  very  statute 
under  which  the  board  functions  pro- 
vides for  a  review  of  its  acts  by  the 
Supreme  Court  at  the  instance  of  any 
person  or  group  who  may  have  cause  to 
complain. 


Utility  Board  Defended 

During  the  first  day's  defense  of  the 
Board  of  Public  Utility  Commissioners 
of  New  Jersey,  the  official  acts  of  which 
are  being  investigated  by  Governor  Ed- 
wards at  the  instance  of  the  municipal 
authorities  of  Jersey  City,  L.  Edward 
Herrmann,  counsel  for  the  board,  con- 
tended that  in  the  performance  of  its 


$3,500,000  for  Improvements 
in  Pasadena 

H.  B.  Titcomb,  vice-president  of  the 
Pacific  Electric  Railway,  Los  Angeles, 
Cal.,  on  Sept.  17,  announced  plans  call- 
ing for  an  expenditure  of  approxi- 
mately $3,500,000  for  improvements 
covering  virtually  the  entire  northern 
division  of  the  Pacific  Electric  Rail- 
way. The  improvements  contemplated 
include  the  transformation  of  the 
Southern  Pacific  Station  at  Colorado 
Street  and  Broadway,  Pasadena,  into  a 
joint  terminal  for  the  use  of  both 
steam  and  electric  lines,  a  tunnel  under 
Raymond  Hill  in  order  to  shorten  the 
distance  between  Los  Angeles  and  Pas- 
adena, and  changes  that  will  affect  the 
service  between  Los  Angeles  and  Al- 
hambra,  San  Gabriel,  Azusa,  Glendora, 
Arcadia  and  other  Northern  Division 
points.  At  present  the  Pacific  Electric 
Railway  has  no  terminal  in  Pasadena. 

With  reference  to  the  tunnel,  it  is 
proposed  to  construct  a  bore  from  Fair 
Oaks  Avenue  to  Broadway  through 
which  all  interurban  trains  ^vill  pass, 
running  up  Broadway  to  the  new  ter- 
minal. If  the  building  of  the  tunnel 
is  not  feasible  a  new  line  will  be  con- 
structed on  Glenarm  Street  or  south 
of  that  street  to  connect  with  Broad- 
way. 

The  general  situation  with  respect  to 
the  operation  of  the  Pacific  Electric 
Railway  in  Pasadena  and  the  tenta- 
tive plans  for  the  new  work  to  be 
carried  out  there  were  described  by 
Edward  Hungerford  in  his  article 
"California  and  Her  Tractions"  in  the 
Electric  Railway  Journal  for  Sept. 
11,  page  490. 


Property  Owners  Objecting 

Residents  of  Highly  Restricted  Detroit 

District  Protest  Municipal  Railway 

Construction 

A  suit  which  was  anticipated  follow- 
ing the  delivery  of  an  opinion  by  the 
Corporation  Counsel  to  the  Council  of 
Detroit,  Mich.,  to  the  effect  that  the 
Council  had  no  power  to  change  the 
routing  of  the  municipal  lines  to  streets 
other  than  those  set  forth  in  the  ordi- 
nance, passed  on  April  5,  has  been  filed 
in  the  Wayne  County  Circuit  Court  by 
110  residents  of  Clairmount  Avenue. 
The  petition  asks  for  an  order  to  show 
cause  why  an  injunction  should  not  be 
issued  restraining  the  city  from  build- 
ing the  Clairmount-Owen-Holbrook  line. 

Basis  of  Complaint  Stated 

Among  the  points  made  in  the  com- 
plaint are  that  the  ordinance  passed 
on  April  5  differs  from  the  Mayor's 
statements  relative  to  the  plan  for  the 
proposed  railway;  that  the  ordinance 
is  defective  as  to  route  in  that  it  au- 
thorizes the  building  of  a  line  through 
Hamtramck,  a  village  which  is  entirely 
surrounded  by  the  city  of  Detroit,  with- 
out the  consent  of  the  residents  of  the 
village,  and  also  that  it  authorizes  the 
taking  over  of  the  Linwood  Avenue 
line  without  providing  for  the  pur- 
chase of  that  line  from  the  Detroit 
United  Railway.  It  is  also  contended 
that  contracts  made  by  the  Street  Rail- 
way Commission  for  material  for  use 
in  the  construction  of  the  lines  are  de- 
fective. 

WoA  has  been  started  on  another 
section  of  the  municipal  lines,  the 
Charlevoix-Buchanan  crosstown  route. 
This  will  be  the  first  line  to  be  con- 
structed on  the  west  side  of  the  city. 

Through  its  publicity  department  the 
Detroit  United  Railway  has  summar- 
ized the  results  of  the  five  months'  ef- 
fort on  the  part  of  the  city  to  con- 
struct the  municipal  lines.  'The  state- 
ment is  made  that  none  of  the  track 
work  with  paving  is  actually  completed 
and  none  of  the  overhead  system  in- 
stalled, so  that  the  cars  even  if  they 
were  purchased  and  delivered  could  not 
be  operated. 

Ultimatum  to  D.  U.  R. 

The  city's  ultimatum  to  the  Detroit 
United  Railway  to  vacate  St.  Jean  Ave- 
nue with  its  tracks  and  use  instead 
the  double  tracks  to  be  built  by  the 
city  on  that  street  will  be  answered 
soon  by  the  company,  it  is  expected. 
When  the  company  was  ordered  to  re- 
move its  track  on  St.  Jean  Avenue,  it 
refused  to  comply  on  the  claim  that  it 
was  granted  permission  to  build  the 
line  by  the  City  Council  in  1914.  This 
track  is  used  by  the  company  for  Y- 
purposes.  The  Street  Railway  Commis- 
sion has  informed  the  Detroit  United 
Railway  that  it  intends  to  go  ahead 
with  its  double  track  on  St.  Jean  as 
part  of  the  municipal  system,  and  that 
the  company  will  be  allowed  to  use 
the  city  tracks  for  Y-purposes  if  it 
desires  to  do  so. 
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Einstein  Theory  and  Strikes 

Need  Seen  for  Application  of  the  Doc- 
trine of  Relativity  to  Life 
in  Labor  Disputes 

Professional  papers  as  well  as  the 
daily  press  have  given  attention  to  the 
Brooklyn  strike.  Among  the  interest- 
ing comments  on  the  situation  in  Brook- 
lyn and  on  collective  bargaining  in  gen- 
eral is  the  following  editorial  from 
Chemical  &  Metallurgical  Engineer- 
ing for  Sept.  15.  It  is  entitled  "A 
Little  Homily  on  the  Brooklyn  Strike" 
and  reads  as  follows: 

As  these  lines  are  written  the  Borough 
of  Brooklyn  is  tied  up  tight  on  account  of 
a  strike  of  the  street  railway  employees. 
They  were  under  agreement  not  to  strike — 
and  the  Mayor  of  New  York  went  to  their 
meeting  and  took  from  them  a  pledge  to 
withhold  all  action  until  he  should  have 
had  a  conference  with  their  employers. 
His  Honor  is  a  comedy  character  whose 
ambition  seems  to  be  to  make  the  laborin* 
man  feel  sure  that  the  Mayor  is  with  him. 
right  or  wrong,  no  matter  what  he  does — • 
as  long  as  he  belongs  to  some  union.  Un- 
less he  has  a  big  organization  with  many 
thousand  votes  behind  him  he  is  not  a 
laborin'  man — down  at  City  Hall. 

Chaos  and  Brickbats 

At  2  o'clock  a.m.  when  the  night  gang 
left  work  they  had  another  meeting  of  their 
own.  and  they  voted  to  strike,  despite  the 
previous  resolution  at  the  general  meeting, 
because  somebody  is  said  to  have  said, 
which  it  is  admitted  was  not  true,  that  a 
number  of  men  had  been  discharged.  'Then 
those  who  voted  against  the  measure  at 
the  general  meeting  followed  the  strikers 
out.      Now  chaos   reigns   and   brickbats    fly. 

This  speed  on  the  trigger,  this  German 
military  principle  of  smashing  up  every- 
thing and  making  the  results  as  schrecklich 
as  possible  in  order  to  give  emphasis  to  an 
opinion,  is  both  expensive  and,  in  the  long 
run,  bound  to'  be  unprofitable.  Now  to  be 
a  street-car  conductor  is  to  engage  in  a 
respectable  and  honorable  calling.  The  in- 
tellectual demands  may  be  slight,  but  some 
of  us  do  not  respond  successfully  to  in- 
tellectual demands,  and  it  is  well  for  the 
world  that  there  are  plenty  of  jobs  that  do 
not  require  the  burden  of  thought.  But  a 
respectable  and  honorable  calling  does  not 
warrant  either  one  man  or  a  thousand  of 
them  to  throw  a  million  people  into  misery 
and  to  rob  them  of  their  chance  to  gain  a 
living.  Surely  the  world  is  neither  so 
stupid  nor  so  bad  as  to  make  it  necessary 
to  paralyze  a  whole  community  every  time 
a  number  of  persons  engaged  in  similar 
employment  want  something. 

Compulsion  Inhibits  Bargaining 

■UTiat  we  need  is  the  application  of  the 
doctrine  of  relativity  to  life.  Relativity 
teaches  us  first  to  consider  the  dimensions 
of  ideas,  and  then  to  compute  the  effect  of 
their  application.  That  is  Einstein's  pro- 
cedure, and  it  is  a  very  good  one.  We  talk 
of  collective  bargaining,  and  most  of  us  are 
disix)sed  to  favor  the  abstract  idea,  but 
isn't  it  time  we  began  to  think  of  what  we 
mean  by  collective  bargaining?  What  is 
bargaining?  It  means  to  negotiate  before- 
hand ;  to  trade.  Its  dimensions  which  we 
must  study,  in  order  to  understand  the 
effects  of  bargaining,  are  service,  or  goods, 
and  money.  Bargaining  means  bargaining 
whether  done  by  two  persons  or  by  many. 
Force  or  compulsion  does  not  enter  into  it, 
because  as  soon  as  it  does  bargaining 
ceases. 

If  A  has  a  house  and  B  wants  to  buy  it 
they  may  bargain  to  reach  an  agreement 
and  sale,  but  if  B  knocks  A  on  the  head 
and  threatens  to  keep  It  up  until  he  wants 
to  pay  we  cannot  call  it  a  bargain.  A 
strike  Is  not  a  part  of  collective  bargaining ; 
it  Is  compulsion,  and  compusion  inhibits 
bargaining.  Discharging  one  man  or  lock- 
ing out  a  thousand  is  not  bargaining,  either. 
It  is  also  compulsion. 

We  are  in  favor  of  rapid  and  effective 
punishment  of  the  employer  who  exploits 
labor ;  who  tricks  the  men  that  work  for 
him,  or  even  whto  does  not  recognize  his 
great  obligations  to  those  who  cast  their 
lots  with  him  and  throw  their  lives  and 
fortunes  into  his  enterprise.  We  believe 
that  every  employer  is  in  bondage  to  his 
obligations  and  that  the  man  who  Is  un- 
fair to  those  who  work  under  him  should 
be  deprived  of  the  privilege  of  administer- 
ing affairs  that  Involve  the  employment  of 
men  and  women.  But  we  are  equally  con- 
vinced  that   the   man   who  works  with   his 


hands  by  the  day  is  also  in  bondage  to  his 
obligations.  And  if  many  of  them  form 
a  union  the  union  also  has  obligations,  not 
only  toward  its  members  but  to  the  general 
welfare.  The  doctrine  of  relativity  applies 
here  too,  but  we  forget  it  in  practice,  and 
so.  often,  do  the  strike  leaders.  Just  be- 
cause we  sport  a  union  card  is  no  reason 
why  we  should  think  we  have  privileges 
which  are  denied  to  others.  Neither  this 
nor  the  election  to  executive  office  by  a 
board  of  directors  will  release  us  from  our 
obligations. 

More  Quantitative  Thinking 

Relativity  teaches  us  this,  and  it  is  very 
sound  philosophy.  We  need  more  of  it ; 
and  more  quantitative  thinking.  Whenever 
the  Rule  of  Wrath  begins  we  lose  our 
count,  and  then  there  is  the  devil  to  pay. 
•Should  we  not  profit  by  the  example  of 
Germany? 


Amalgamated  Rejects  Arbitra- 
tion Award 

Motormen  and  conductors  of  the 
United  Railways,  St.  Louis,  Mo.,  have 
voted  to  refuse  to  be  bound  by  the 
decision  of  the  Missouri  Public  Serv- 
ice Commission  against  reopening  the 
wage  question.  A  letter  has  been 
mailed  to  the  commission  informing  it 
officially  that  the  commission's  decision 
would  not  be  recognized  by  the  men. 
This  letter  is  quoted  as  follows: 

We  are  in  receipt  of  your  notice  of 
Sept.  4  of  the  action  of  the  Public  Service 
Commission  in  the  case  No.  3527  of  Sept.  3. 
I  am  instructed  by  the  members  of  Division 
Xo.  788  of  the  Amalgamated  .Association 
that  we  do  not  recognize  the  award  as 
binding  and  just,  inasmuch  as  the  decision 
was  arrived  at.  not  by  considering  the 
evidence  that  was  submitted  in  the  case  in 
compliance  with  the  submission  Jointly 
signed  by  the  receiver  for  the  United  Rail- 
ways and  the  committee  representing  Divi- 
sion No.  788,  but  was  based  wholly  on  the 
fact  that  to  have  granted  an  increase  to 
the  members  of  Division  No.  788  would 
mean  an  increase  in  tariff. 

The  submission  signed  Jointly  by  the  re- 
ceiver and  the  committee  representing  Divi- 
sion Xo.  788  was  for  the  purpose  of  an 
adjustment  of  the  wage  disagreement  fairly 
on  the  evidence  in  the  case  and  was  in 
no  way  contingent  on  the  question  of  tariff. 

Col.  Albert  T.  Perkins,  manager  for 
the  receiver  for  the  United  Railways, 
asserted  that  the  company  has  no  choice 
under  orders  of  the  federal  court  but 
to  accept  the  decision  of  the  arbitration 
board. 


Wage  and  Fare  Increases 
Recommended 

The  long-awaited  report  of  the  three 
masters  in  chancery  on  the  problems 
of  the  New  Orleans  Railway  &  Light 
Company,  New  Orleans,  La,,  has  been 
presented  in  New  Orleans  by  Judge 
Foster's  appointees.  It  recommends 
raising  wages  of  all  trainmen,  re- 
values the  property  at  $41,500,000, 
recognizes  the  union  and  recommends 
an  8-cent  fare  instead  of  the  present 
6-cent  fare  but  with  tickets  at  7  cents. 
The  wage  increase  is  less  than  the  men 
asked  when  they  went  on  strike  in  July. 
It  represents  an  average  of  nearly  30 
per  cent.  The  rehabilitation  of  the 
lines  and  service  are  among  the  aims. 
The  increase  is  retroactive  to  July  1. 
The  increase  in  fares  is  subject  to 
the  approval  of  the  City  Commission  of 
New  Orleans.  The  report  of  the  mas- 
ters must  have  the  approval  of  the 
judge.  The  masters  began  their  inquiry 
several  weeks  ago,  immediately  after 
the  men  returned  to  work  after  a  strike 
of  almost  a  month. 


Hydro-Radial  Policy  Stated 

Canadian    Premier     Explain.s     Govern- 
ment's Attitude  on  Hydro-Radial 
Railways   in   Ontario 

At  the  annual  meeting  of  the  Ontario 
Municipal  Association  held  in  Toronto 
on  Sept.  3  Premier  E.  C.  Drury 
outlined  the  position  of  the  Ontario 
Government  with  respect  to  the  pro- 
posed construction  of  hydro-radial  rail- 
ways by  the  Ontario  Hydro-Power 
Commission  on  behalf  of  the  munic- 
ipalities and  the  action  taken  by  his 
government  in  halting  further  expendi- 
ture until  the  special  commission  under 
the  chairmanship  of  Justice  Sutherland 
has  investigated  the  whole  Hydro  un- 
dertaking and  made  its  report. 

Delay  Causes  Criticism 

Premier  Drury  said  that  the  action 
of  the  government  in  holding  up  the 
hydro-radials  pending  an  inquiry  had 
caused  much  criticism.  The  inquiry 
was  without  bias  to  determine  what 
was  best  to  be  done.    The  Premier  said: 

Hydro-radlals  is  not  a  hydro-electric  de- 
velopment. It  is  a  very  different  thing  for 
a  municipality  to  launch  into  the  owning 
of  expensive  railways.  The  inquiry  into 
one  question  does  not  mean  we  will  not 
support  the  other.  But  the  launching  of 
the  Government  and  municii)alities  into 
hydro-radials  is  a  different  thing.  It  has 
nothing  to  do  with  hydro  development  or 
distribution  of  power.  W^e  don't  hold  with 
the  policy  of  saying  that  because  the 
people  have  voted,  we  should  go  ahead. 
Ultimately  the  Government  will  have  to 
support  it. 

I  am  not  saying  the  hydro-radials  will 
be  unprofitable.  W'e  are  just  investigating 
it.  like  any  business  man  would  do. 

This  commission  is  investigating  the 
hydro-radials.  I  said  once  in  a  Joke  they 
were  mediocrities.  This  was  used  by  one 
newspaper  to  hurt  the  Government.  They 
are  not  mediocrities,  but  the  best  men  we 
could    get. 

If  the  report  of  the  commission  is  that 
the  policy  is  sound,  we  can  finance  it  in 
much  better  shape.  If  the  policy  is  not 
sound  we  shall  expect  the  municipalities 
and  the  Hydro-Electric  Commission  to  ac- 
cept the  reasonable  conclusions  as  final  In 
the   matter. 

There  have  been  two  changes  since  the 
hydro-radials  were  considered.  The  Do- 
minion Government  has  taken  over  the 
Canadian  Northern  Railway  and  Grand 
Trunk  Railway.  These  were  bankrupt 
roads.  The  trouble  is  we  have  too  many 
railroads.  The  two  lame  ducks  have  been 
taken  into  the  fold  and  the  Government  is 
trying  to  run  them.  W^e  are  finding  our- 
selves with  increased  freight  and  passen- 
ger rates   because   of  too   many  roads. 

When  hydro-radials  were  brought  for- 
ward it  was  said  that  competition  would 
help  us.  Now  we  would  only  be  competing 
against  ourselves.  Another  reason  for  the 
inquiry  is  that  ultimately  the  Government 
will  be  responsible  for  the  money  if 
necessary. 

Auto  As  a  Freight  Handler 

The  third  reason  is  that  we  are  entering 
upon  a  period  of  road  development,  which 
is  important  to  the  rural  sections  and  to 
the  cities.  This  policy  was  necessitated 
by  the  change  of  transportation.  As  the 
auto  has  displaced  the  horse  in  a  large 
degree,  so  motor  trucks  have  displaced  the 
railway  for  handling  freight.  That  is  the 
reason  for  good  roads  policy.  The  money 
spent  on  that  will  give  better  results  than 
money  spent  on   railways. 

This  does  not  mean  that  we  won't  use 
electricity  for  freight  and  passenger  serv- 
ice. The  province  can  sell  the  electricity 
developed  to  the  railways  to  electrify  their 
roads.  This  whole  matter  has  led  us  to 
say.   "We  want  to  be  shown." 

W'e  are  not  making  any  accusations 
against  any  one.  And  I  don't  think  that 
Sir  Adam  Beck  Is  objecting  greatly  to  the 
investigation,  or  that  there  Is  much  objec- 
tion from  that  quarter.  We  are  not 
opposed  to  hydro-electric  development,  but 
we  have  reasonable  doubts  about  the  ad- 
visability of  going  ahead  with  hydro- 
radials  till  we  have  looked  into  the  matter 
a  little  further. 
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Denver  Service  Normal 

Service  is  now  practically  normal  on 
the  lines  of  the  Denver  (Col.)  Tram- 
way. The  company  has  recruited  a  full 
force  of  trainmen  to  take  the  places 
of  the  strikers,  and  has  stopped  hiring 
new  men.  G.  Y.  Harry,  federal  medi- 
ator, has  left  the  city.  Mr.  Harry  went 
to  Denver  several  weeks  ago,  shortly 
after  the  calling  of  the  walkout,  to  try 
to  effect  a  settlement. 

The  members  of  the  executive  com- 
mittee of  the  union,  who  had  been  sent 
to  jail  for  contempt  of  court,  were 
released  on  bail  of  $1,500  each  on  Sept. 
18.  Sporadic  attacks  on  car  operators 
by  former  employees  of  the  company 
continue.  The  motorman  and  the  con- 
ductor on  a  car  of  the  Fairmont  line 
were  beaten  and  robbed  by  strikers  at 
midnight  on  Sept.  18.  After  locking 
the  men  in  the  car  vestibule  and  start- 
ing the  car,  the  thugs  made  their  es- 
cape. The  car  struck  a  switch  half  a 
mile  further  on  and  was  derailed  but 
was  not  overturned.  Another  attack 
was  made  on  an  "owl"  car  on  Sept.  20, 
but  no  one  was  seriously  injured. 


News  Notes 


Strike  Ends  at  Nashville.— The  strik- 
ing carmen  of  the  Nashville  (Tenn.) 
Traction  Company  returned  to  work  on 
Sept.  23.  The  men  walked  out  on  Aug. 
22,  tieing  up  service  throughout  the 
company's  system.  The  company  re- 
stored partial  service  with  aid  of  strike 
breakers.  During  the  course  of  the 
strike  one  person  was  killed  while  rid- 
ing on  one  of  the  company's  cars. 

One-Man  Cars  Win.— The  employees 
of  the  Eastern  Pennsylvania  Railway, 
Pottsville,  Pa.,  went  on  strike  on  Sept. 
17  in  consequence  of  a  dispute  over  the 
operation  of  one-man  cars,  recently  ac- 
quired. When  the  men  reported  for 
duty  on  Sept.  17  they  refused  to  oper- 
ate the  cars.  The  officials  of  the  com- 
pany met  this  opposition  without  any 
signs  of  compromise.  For  five  days 
the  system  centering  in  Pottsville  and 
running  through  many  towns  in  the  coal 
region  of  Schuylkill  County  was  tied 
up. 

Wage  Dispute  Will  Go  to  Arbitration. 

— Agreeable  to  the  officials  of  the  Bos- 
ton &  Worcester  Street  Railway,  Bos- 
ton, Mass.,  and  the  employees,  the  mat- 
ter of  the  wage  dispute  is  to  be  left 
to  a  board  of  arbitrators.  Guy  W.  Cox, 
Boston,  will  represent  the  company,  and 
James  H.  Vahey,  Boston,  will  rep- 
resent the  men.  The  wage  increase 
when  granted  will  probably  be  retro- 
active to  Sept.  1.  The  men  asked  for 
an  increase  in  wages  from  52  cents  an 
hour  to  95  cents,  and  a  working  day  of 
eight  hours  in  ten  instead  of  nine  hours 
in  eleven. 


Purchase   Proposal   Before   Voters. — 

At  the  next  election  the  voters  of 
San  Francisco,  Cal.,  will  have  two 
amendments  submitted  for  their  ap- 
proval. The  first,  in  the  form  of  a 
proposed  charter  amendment,  will  be 
the  question  of  the  city's  acquiring  the 
property  of  the  United  Railways  under 
the  "pay  as  you  go"  plan.  The  second 
of  these  provides  for  an  increase  of  the 
interest  rate  on  the  city  bonds.  This 
course  was  determined  on  after  a  con- 
ference held  in  the  office  of  the  Mayor 
on  Sept.  7.  The  proposals  will  be  pre- 
pared at  once  by  City  Attorney  George 
Lull  and  Attorney  Robert  M.  Searles. 

City  Would  Revoke  Franchise. — City 
Counsel  Charles  E.  Bird  plans  to  apply 
to  Attorney-General  Thomas  P.  McCran 
for  authority  to  bring  a  suit  in  the 
name  of  the  State  to  require  the  New 
Jersey  &  Pennsylvania  "Traction  Com- 
pany, Trenton,  N.  J.,  to  show  cause  why 
its  franchise  in  the  city  of  Trenton 
should  not  be  revoked  for  violation  of 
the  franchise  contract.  The  application 
grew  out  of  the  refusal  of  the  company 
to  arbitrate  the  recent  differences  with 
its  employees  over  wages  and  other 
matters.  It  is  contended  that  in  the 
franchise  of  the  company  there  is  a 
paragraph  which  binds  it  to  submit 
differences  with  its  labor  to  arbitration. 

Advance    for    Stockton    Men.  —  The 

Stockton  (Cal.)  Electric  Railway  has 
announced  increases  in  the  salaries  of 
all  employees.  Advances  range  from  $12 
a  month  for  new  platform  men  to  $16 
a  month  for  men  who  have  seniority 
with  the  company.  Other  motormen 
and  conductors  w^ill  receive  an  increase 
of  $14  a  month.  New  men  who  have 
been  receiving  45  cents  an  hour  will 
now  receive  51  cents.  Second-year  men 
are  paid  52  cents,  third-year  men  53 
cents,  while  fourth-year  men  receive  a 
monthly  bonus  of  $5.  All  motormen 
and  conductors  who  have  been  in  the 
employ  of  the  company  for  one  year  or 
more  are  allowed  twelve  days'  vacation 
on  pay. 

Men  Told  to  Arbitrate. — A  commit- 
tee representing  the  employees  of  the 
Grand  Rapids  (Mich.)  Railway  ap- 
peared before  the  City  Commission  on 
Sept.  2  to  seek  help  in  settling  their 
wage  demand.  The  commission  was  in 
favor  of  arbitration  in  view  of  the  con- 
tract of  the  men  which  stated  that 
wage  controversies  should  be  settled 
by  arbitration.  The  committee  was 
headed  by  R.  L.  Reeves.  The  members 
told  the  commission  that  if  a  rise  in 
fare  were  authorized  the  company  could 
undoubtedly  meet  the  increased  wage 
demands  of  the  men.  Commissioner 
Emery  suggested  a  referendum  at  the 
November  election  if  an  agreement 
could  not  be  reached  between  the  men 
and  company  before  that  date. 

Purchase  of  Road  Urged  by  Council. — 

The  Town  Council  of  Port  Colbome, 
Ont.,  has  adopted  a  resolution  urging 
the  Hydro  Commission  to  take  over  the 
Niagara,  St.  Catharines  &  Toronto  Rail- 
way on  these  terms:  That  the  com- 
mission assume  the  obligations  stated 
to  be  outstanding  against  the  company; 


that  a  bond  of  undertaking  of  the  Hy- 
dro Electric  Power  Commission  be  given 
to  the  government  in  payment  of  the 
proposed  purchase  price  and  that  this 
should  constitute  a  first  mortgage 
charge  upon  the  railway;  that  the  com- 
mission shall  on  behalf  of  the  munici- 
palities enter  into  priority  agreements 
for  the  interchange  of  traffic  between 
the  railway  and  the  Canadian  National 
Railway. 

Employees  Ask  Mayor's  Aid. — A  dele- 
gation of  the  Co-operative  Welfare  As- 
sociation of  the  Louisville  (Ky.)  Rail- 
way, composed  of  employees  of  the  vari- 
ous departments  called  upon  Mayor 
Smith  on  Sept.  15  with  a  request  to  use 
his  influence  toward  securing  an  in- 
creased fare  for  the  company.  The  com- 
pany is  desirous  of  granting  an  increase 
in  wages  to  its  men,  but  the  men  them- 
selves know  that  this  is  impossible  with 
the  present  fare  rate.  J.  P.  Barnes, 
president  of  the  railway,  has  announced 
a  plan  involving  the  purchase  of  fifty 
cars,  the  consolidation  of  power  plants 
and  an  increase  in  wages  for  employees, 
dependent  upon  an  advance  in  fares.  It 
would  require  $60,000  a  year  to  pay  1 
cent  an  hour  more  to  the  1,600  em- 
ployees of  the  company. 

Threat  of  Strike  in  London. — Dis- 
satisfied over  the  payment  of  a  bonus  of 
1  cent  an  hour  on  their  wages  for  the 
month  of  July,  trainmen  employed  on 
the  London  (Ont.)  Street  Railway 
threaten  to  strike.  The  bonus  is  the 
dividend  from  the  $600  surplus  the  rail- 
way and  municipal  board  is  able  to 
show  on  the  business  for  July.  The 
men  only  recently  called  off  a  strike 
when  the  company  promised  to  give 
them  a  bonus  based  on  the  surplus  each 
month.  The  employees  were  to  receive 
48  cents  an  hour  and  a  division  of  the 
surplus  remaining  after  operating  costs 
and  bond  interest  had  been  paid.  The 
municipal  board  insists  it  also  included 
redemption,  and  this  the  men  dispute. 
If  the  board  agrees  to  forego  bond  re- 
demption the  men  claim  their  wages 
would  be  about  52  cents  an  hour. 

Five  Cents  More  for  Wilmington  Men. 

— The  trainmen  of  the  Wilmington  & 
Philadelphia  Traction  Company,  Wil- 
mington, Del.,  have  accepted  the  offer 
of  the  company  of  a  wage  increase  of 
5  cents  an  hour  retroactive  to  Sept.  5. 
The  new  scale  brings  the  rate  to  56 
cents  an  hour  for  the  first  three  months' 
service,  58  cents  for  the  next  nine 
months  and  60  cents  for  one  year's 
service  and  thereafter.  Thomas  W. 
Wilson,  vice-president  of  the  company, 
says  that  a  wage  advance  of  10  cents 
an  hour  was  granted  the  trainmen  a 
year  ago  at  which  time  the  company 
filed  a  petition  with  the  Public  Utility 
Commission  for  a  fare  increase.  This 
was  refused  until  a  few  weeks  ago. 
However,  during  all  this  time  the  com- 
pany has  been  paying  the  advance  wage 
to  the  men  without  any  increased  reve- 
nue. Consequently  a  deficit  of  $95,000 
now  remains.  He  exhorted  the  train- 
men to  work  in  co-operation  with  the 
company  in  order  to  maintain  efficiency 
of  operation. 
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Another  San  Francisco  Plan 

Nearly   All   Creditors  Have  Agreed  to 

Reorganization  Proposal  Now  Before 

California    Commission 

For  the  third  time  in  four  years  a 
plan  has  been  presented  to  the  Railroad 
Commission  of  California  for  the  re- 
organization of  the  United  Railroads, 
San  Francisco,  Cal.  The  latest  plan  has 
the  approval  of  97  per  cent  of  the 
creditors.  Under  it  the  present  cap- 
italization and  bond  issues  of  the 
United  Railroads  would  be  cut  down 
from  $81,945,600  to  $47,516,000  and  the 
Market  Street  Railway  would  acquire 
all  properties  now  owned  by  the  United 
Railroads.  The  plan  was  put  before 
the  State  Railroad  Commission  on  Sept. 
10,  in  the  form  of  an  application  for 
authorization  to  issue  stock,  bonds  and 
notes,  and  to  take  proceedings  pur- 
suant to  such  reorganization  plan. 

Obligations  Reduced 

Contemplated  reduction  of  obliga- 
tions through  means  provided  by  the 
reorganization  plan  will  mean  a  les- 
sening in  interest  charges  of  from 
$1,685,650  to  $843,000  a  year.  Mr.  Von 
Phul,  president  of  the  company,  ex- 
plained that  duplication  of  the  plant 
would  cost  approximately  $60,000,000 
at  this  time  and  actual  appraisal  by 
engineers  of  the  company  places  its 
present  value  at  $52,210,195.  Separate 
appraisal  by  engineers  of  the  State 
Railroad  Commission  fixes  the  present 
value  at  $37,237,211. 

The  company,  through  lack  of  rev- 
enue, has  defaulted  in  interest  pay- 
ments since  Oct.  1,  1916  Negotiations 
looking  toward  possible  purchase  of  the 
system  by  the  municipality  have  been 
going  on  for  more  than  three  years. 

Advocates  of  the  reorganization  plan 
told  the  commission  that  none  of  the 
other  creditors  of  the  United  Railroads 
would  be  adversely  affected  by  the  pro- 
posed plan,  because  it  contemplates 
that  the  new  organization  will  assume 
current  liabilities  and  obligations  of 
the  United  Railroads. 

Fixed  Charges  Reduced 

Under  the  proposed  plan  the  Market 
Street  Railway,  which  now  has  an 
authorized  capital  stock  of  $18,750,000, 
all  of  which  is  owned  by  the  United 
Railroads,  will  be  recapitalized,  so  that 
it  will  have  an  authorized  capital  of 
$32,150,000,  divided  into  four  classes  of 
stock,  and  the  Market  Street  Railway 
will  issue  $5,200,000  of  notes,  which  will 
be  secured  by  $5,200,000  of  Market 
Street  Railway  bonds  and  the  prop- 
erties of  the  Sutter  Street  Railway, 
Sutro  Railroad  and  San  Mateo  lines. 
It  also  will  issue  $3,525,000  of  Market 
Street  Railway  bonds,  all  in  exchange 


for  the  properties  of  the  United  Rail- 
roads. 

In  presenting  the  matter  to  the  com- 
mission, officials  of  the  company  con- 
tended that  the  proposed  new  capital- 
ization and  bond  and  note  issues  of  the 
Market  Street  Railway,  aggregating 
$47,516,000,  will  be  justified  by  the 
reproduction  cost,  less  depreciation,  of 
the  properties  of  the  United  Railroads 
as  they  now  stand,  excluding  all 
amounts  for  going  value,  franchises  or 
intangible  values  of  that  nature.  The 
aggregate  amount  of  the  proposed  bond 
and  stock  issues,  it  was  asserted,  is 
also  less  than  the  cost  value  of  the 
property,  plus  the  amounts  since  put 
into  the  property. 


P.  R.  T.  Net  Income  Approaching 
Deficit 

The  Philadelphia  Rapid  Transit  Com- 
pany has  a  large  decrease  in  its  net 
income  both  for  August  and  for  the 
eight  months  ended  Aug.  31.  In  August, 
1919,  the  net  income  was  $53,523,  while 
for  1920  it  became  a  deficit  of  $112,- 
854.  For  the  eight  months  the  decrease 
was  59  per  cent.  A  deficit  has  not  been 
encountered  as  yet  in  the  income  state- 
ment beginning  Jan.  1,  but  unless  steps 
are  immediately  taken  looking  toward 
relief  for  the  company  in  the  shape  of 
a  fare  change  of  some  kind  a  deficit 
is  apparently  not  far  off. 

PHILADELPHIA  RAPID  TRANSIT  COMPANY 

INCOME  ACCOUNT 

Month  of  August  1 920  1919 

Operating  revenue $2,999,199       $2,916,816 

Operation  and  taxes 2,348.570         2,093,034 

Operating  income $650,628  $823,782 

Non-operating     income...  55,252  43,462 

Gross  income $705,881  $867,244 

Fixed  charges 818,735  813,721 

Net  income "$112,854            $53,523 

Deferred  wage  adjustment  =                   .= 

— one  month $187,500 

5'",  return  on  P.R.T.  paid 

in  capital — one  month...  125.000 

.\mount  by  which  gross 
revenues  are  insufficient 
to  provide  for  operating 
expenses,  taxes,  fixed 
charges,  and  the  5%  re- 
turn upon  P.R.T.  stock.  $425.354 

Eight  Months  Ended 

.\ugust  31  1 920  1919 

Operating  revenue $24,760,738  $22,964,499 

Operation  and  taxes 18,175,498  15.833,330 

Operating  income $6,585,239       $7,131,169 

Non-operating  income 361,602  354,089 

Gross  income $6,946,84!       $7,485,258 

!■  ixed  charges 6,535,970        6.483.664 

Net  income $410,871       $1,001.594 

Deferred  wage  adjustment 

— three  months 562.500 

5%  return  on  P.R.T.  paid 

in  capital — eight  months  1 .000,000 
.\mount    by    w-hich    gross 

revenues  are  insufficient 

to  provide  for  operating 

expenses,     taxes,     fixed 

charges,  and  the  5%  re- 
turn upon  P.R.T.  stock.       $1,151,628 

*  Deficit.  ==^ 


Dominion  to  Wait 

Will    Not    at    Present    Accept    Hydro 
Bonds  of  Municipalities  for  Pur- 
chase of  Electric  Railways 

Some  time  ago  it  was  announced  that 
Sir  Adam  Beck  was  negotiating  with 
the  Dominion  Government  for  the  pur- 
chase by  him  on  behalf  of  the  Ontario 
Hydro  Commission  acting  in  the  in- 
terest of  Ontario  municipalities  of  the 
holdings  of  the  Dominion  Government 
in  the  Toronto  Suburban  Railway,  the 
Niagara,  St.  Catharines  &  Toronto  Rail- 
way and  the  Toronto  Eastern  Railway, 
which  were  acquired  by  the  Federal 
Government  when  it  took  over  the  lines 
of  the  Canadian  Northern  Railway 
system. 

Alternative  Proposal  Made 

When  the  Ontario  (Drury)  Govern- 
ment announced  its  policy  of  having  an 
independent  inquiry  by  a  commission 
into  the  economic  feasibility  of  the 
hydro-radial  projects  in  Ontario  before 
guaranteeing  bonds  for  the  construction 
of  these  lines,  proposals  were  made  to 
the  Dominion  Government  to  accept 
hydro  bonds  of  the  municipalities  with- 
out provincial  guarantees  in  payment 
for  the  three  electric  roads. 

The  proposal  met  with  some  en- 
couragement at  the  start  and  there  was 
a  prospect  that  it  might  be  acceded  to. 
The  question  was  deferred  until  the  re- 
turn of  J.  D.  Reid,  Minister  of  Rail- 
ways, from  Europe.  It  is  now  sug- 
gested that  the  hydro  proposition  be 
allowed  to  remain  in  abeyance.  It  is 
stated  that  nothing  will  be  done  in  the 
matter  till  the  commission  investigat- 
ing the  radial  project  shall  have  made 
its  report.  The  appointment  of  this 
commission  was  mentioned  in  the  Elec- 
tric Railway  Journal  for  July  24, 
page  197.  It  is  composed  of  Justice 
Sutherland,  T.  A.  Russell,  Fred  Ban- 
croft, W.  A.  Amos  and  A.  F.  McCal- 
lum.  The  sittings  of  this  commission 
are  all  public.  The  chairman  is  Justice 
Sutherland. 

The  opinion  is  expressed  that  an 
awkward  situation  might  arise  if  the 
Dominion  Government  should  accept 
municipal  bonds  over  the  head  of  the 
Province,  which  has  the  power  to  de- 
fine, enlarge  or  restrict  municipal  bor- 
rowing powers.  It  is  very  doubtful, 
therefore,  if  the  electric  lines  of  the 
Canadian  National  system  will  pass  to 
the  Hydro  Commission  unless  the  con- 
dition is  such  as  will  meet  with  the 
approval  of  the  Dominion  and  Provin- 
cial governments  and  the  directorate  of 
the  Canadian  National  Railways,  who 
are  understood  to  have  considerable  in- 
fluence in  connection  with  the  proposal. 

Purchase  Price  $7,000,000 

Nearly  $7,000,000  is  the  purchase 
price  quoted  by  the  Federal  Govern- 
ment for  the  sale  of  the  three  electric 
roads— $2,628,000  for  the  Toronto  Sub- 
urban, $3,544,000  for  the  Niagara,  St. 
Catharines  &  Toronto,  and  $708,000  for 
the  Toronto  &  Eastern  lines. 
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Big  Reduction  in  Interborough  Deficit 

In  Spite  of  Enormous  Increase  in  Traffic  on  Subway  Lines,  Net 
Corporate  Income  Shows  a  Deficit  of  More  Than  $2,000,000 

The  annual  report  of  the  Interborough  Rapid  Transit  Company,  New  York, 
N.  Y.,  for  the  year  ended  June  30,  1920,  shows  a  deficit  after  taxes  and  charges 
of  $2,235,835,  as  compared  with  a  deficit  of  $3,810,340  in  the  preceding  year. 
The  aggregate  number  of  passengers  carried  on  subway  and  elevated  lines  was 
955,133,110,  against  809,335,658  in  1919.  The  report  places  great  emphasis  upon 
the  need  of  New  York  City  for  more  subways.  The  present  trunk  lines  have 
about  reached  the  limit  of  their  capacity  and  conditions  will  become  almost 
unbearable  before  new  lines  can  be  completed,  even  if  construction  were  to 
begin  immediately.     The  5-cent  fare  is  inadequate,  as  the  annual  deficit  shows. 


GROSS  operating  revenue  for  the 
year  ended  June  30,  1920,  was 
$51,478,411,  an  increase  over 
1919  of  $8,271,201,  or  19.2  per  cent. 
This  result  was  caused  by  a  gain  of 
$6,990,765  or  28.4  per  cent  on  the  sub- 
way division,  and  a  gain  on  the  Man- 
hattan railway  division  of  $1,280,436 
or  6.9  per  cent.  Operating  expenses 
were  $31,695,209,  as  compared  with 
$26,233,326  last  year,  an  increase  of 
$5,461,883  or  20.8  per  cent,  of  which 
$3,783,588  was  on  the  subway  division. 
This  was  caused  by  an  increase  of 
3,755,213  car-miles  operated,  an  in- 
crease of  2  per  cent  in  the  number  of 
miles  of  road  operated  at  the  close  of 
the  year,  and  the  continued  tendency 
to  increased  cost  of  labor,  coal,  and 
other  supplies. 

The  net  operating  revenue  was  $19,- 
783,202,  an  increase  of  $2,809,318  or 
16.6  per  cent,  the  result  of  a  gain  on 
the  subway  division  of  $3,207,177  or 
31.3  per  cent  and  a  loss  on  the  Man- 
hattan Railway  division  of  $397,858  or 
5.9  per  cent. 


The  number  of  passengers  carried 
was  955,133,110,  compared  with  809,- 
335,658  in  1919,  an  increase  of  145,797,- 
452,  or  18  per  cent.  This  was  the 
result  of  a  gain  on 


ment  and  rolling  stock,  including 
strengthening  of  the  elevated  structure. 
The  net  expenditures  during  the 
year  amounted  to  $5,295,014,  including 
the  company's  contribution  toward  new 
extensions,  also  the  completion  of  mis- 
cellaneous work  under  way  last  year. 
Improvements  on  the  subway  included 
the  installation  of  remote  control  cir- 
cuit breakers,  and  the  relocation  of 
section  breaks.  There  were  put  into 
service  7.78  miles  of  new  a.c.  cables 
and  2.11  miles  of  new  d.c.  cables. 
On  the  Manhattan  they  included  the 
installation  of  interlocking  plants,  and 
signals  connected  therewdth  on  local 
and  express  tracks,  block  signal  sys- 
tem on  express  tracks,  and  signaling 
on  local  track  curves  on  Second,  Third 


1000     90 


900     80 


the  subway  division 
of  124,951,575  or 
27.1  per  cent  and  a 
gain  on  the  Man- 
hattan Railway  di- 
vision of  20,845,877 
or  6  per  cent.  The 
gain  on  the  subway 
division  was  the  re- 
sult of  an  increase 
of  79,840,319  in 
passengers  carried 
over  the  lines 
constructed  and 
equipped  under 
Contract  No.  3  and 
an  increase  of  45,- 
111,256  in  the  traf- 
fic over  the  old  subway  lines. 

During  the  year  $7,619,911  was  spent 
for  maintaining  the  structure,  road- 
way,   power    houses,    electrical    equip- 
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and  Ninth  Avenue  lines  of  the  elevated. 
The  operations  of  the  last  fiscal  year 
demonstrate  that  even  the  subway  it- 
self, with  all  its  congestion,  cannot,  on 


INCOME  ST.\TEMENT*  I.NTERBOROUGH 

. 1 920 

Manhattan  Railway    Subway 

Year  Ended  June  30                                         Division  Division 

Revenue  from  transportation $18,469,433  $29,309,893 

Other  street  railway  operating  revenue 1,386,005  '      2,313,080 

Gross  operating  revenue $19,855,438  $31,622,973 

Ojjerating  expenses : 

Maintenance  of  way  and  structure 1,250,892  2,150,362 

Maintenance  of  equipment 1,528,869  3,225,543 

Traffic 241  860 

Transportation  expenses 9,777.378  1 1,512,603 

General  expenses 976,342  1,272,119 

Total  operating  expenses $13,533,722  $18,161,487 

Net  operating  revenue $6,321,716  $13,461,486 

Taxes  assignable  to  railway  operations 2, 1 86,645  436,765 

Operating  income $4,135,071  $13,024,721 

Non-operating  income 73,523  534,846 

Gross  income $4,208,594  $13,559,567 

Income  deductions 9,075,383  10,928,613 

Net  corporate  income *$4,866,789  $2,630,954 

Dividends 

Net  income *$4,866,789  $2,630,954 

Accruals  under  Contract  No.  3  and  related  certificates . .  .  .        $7,088,164  $1,145,396 
•  Deficit. 
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$19,783,202 
2,623,410 

$17,159,792 
608,369 

$17,768,161 
20,003,996 


♦$2,235,835 
$8,233,560 


J 

Total 
$47,779,326 
3,699,085 

. 1919 

Manhattan  Railway    Subway 
Division               Division 
$17,422,288        $23,052,286 
1,152,714             1,579,922 

$18,575,002        $24,632,208 

1,159,024            1,499,086 

1,441,476             2,317,639 

2,683                        934 

8,323,457            9,527,755 

928,788             1,032,485 

Total 
$40,474,574 
2,732,636 

$43,207,210 

2,658,110 

3,759,115 

3,617 

17,851,212 

1,961,273 

Total 

Percentage 

Change 

+  18.1 

+  35.4 

$51,478,411 

3,401,254 

4,754,412 

1,101 

21,289,981 

2,248,461 

+  19.2 

+28.0 
+26.4 
—69  5 
+  19.2 
+  14.6 

$31,695,209    $11,855,428    $14,377,899    $26,233,327 


$6,719,574 
2,251,981 

$4,467,593 
112,358 

$4,579,951 
8,682,662 


*$2,235,835    *$4,102,771 


*$4,102,771 
$5,895,025 


$10,254,309 
882,175 

$9,372,134 
494,944 

$9,867,078 
9,574,706 

$292,372 


$292,372 
$1,605,046 


$16,973,833 
3,134,156 

$13,839,727 
607,302 

$14,447,028 
18,257,368 

♦$3,810,340 
1,750,000 

♦$5,560,340 
$7,500,071 


+  20.8 


+  16.6 
—  16.3 


+24.0 
+  0.2 


+23.0 
+  9.6 


+41.3 


+60.0 
+  9.8 


.STATISTICAL  INFORMATION  INTERBOROUGH  RAPID  TRANSIT  COMPANY 

. ; 1920 — .  - — 1919  — 

Manhattan  Railway    .Subway  Manhattan  Railway    Subway 

Year  Ended  June  30                                         Division  Division  Total  Division               Division 

Milcsofroad 40.14  62  59  102.73  40.14                  60.58 

Miles  of  single  track 135.18  201.26  336.44  135.29                 195.13 

Total  passengers  carried 369,034,477  586,098,633  955,133,110  348,188,600         461,147,058 

Daily  average  passengers  carried 1,008,291  1,601,362  2,609.553  953,941              1,263,417 

Per  cent  expenses  to  earnings,  excluding  taxes 68.16  57.43  61.57  63.82                    58.37 

Per  cent  expenses  to  earnings,  including  taxes 79   17  58.81  66.56  75  95                   61   95 

Passenger  revenue  per  mile  of  road $461,500  $468,000  $465,000  $435,000              $381,000 

Pafscnger  revenue  per  mile  of  single  track $136,500  $145,600  $142,000  $128,800              $118,000 

Passenger  cars  (motor  and  trailer) 2,213  1,815  4,029  2,217                     1,806 

Service  cars 60  57  117  50                        57 

Total  all  cars 2,273  1,873  4,146  2,277                   1,863 


Total 

100.72 

330  42 

809,335,658 

2,217,358 

60  71 

57  97 

$402,000 

$122,300 

4,023 

117 

4.140 


-      Total 

Percentage 

Change 

2  0 

1.8 

18.0 

17.7 

1.4 

1.9 

15.7 

16.1 
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a  5-cent  fare,  earn  the  interest  and 
sinking  fund  on  the  bonds  and  notes 
issued  for  its  construction  and  equip- 
ment. While  the  net  corporate  income 
during  the  past  year  was  $2,630,954  in 
excess  of  fixed  charges,  it  would  have 
to  be  more  than  double  this  amount  to 
pay  interest  and  sinking  fund  on  other 
moneys  invested,  including  approxi- 
mately $100,000,000  by  the  city.  The 
latter's  debt  for  new  subways  amounts 
to  between  $200,000,000  and  $250,000,- 
000  and  is  constantly  increasing. 

The  average  yearly  increase  in  pas- 
sengers carried  in  the  subway  since 
1905  is  16.4  per  cent.  The  year  pre- 
vious to  the  opening  of  the  present 
extensions  constituting  the  "H"  system 
the  subway  carried  418,337,666  passen- 
gers. For  the  following  year  1919  it 
carried  461,147,058,  an  increase  of 
42,809,392  or  10.2  per  cent,  and  during 
the  past  year  586,098,633,  or  an  in- 
crease of  27.1  per  cent.  By  taking  the 
average  yearly  increase,  if  construction 
of  new  lines  were  inaugurated  imme- 
diately, during  the  intervening  period, 
estimated  at  four  years,  before  opera- 
tion of  new  lines  could  be  commenced, 
there  would  be  added  to  the  number 
now  carried  each  year  489,088,652  pas- 
sengers, almost  doubling  the  present 
number  in  the  four-year  period. 

Frank  Hedley,  president  and  general 
manager  of  the  Interborough,  in  com- 
menting upon  the  future  of  the  com- 
pany, discussed  the  possible  conditions 
if  the  Interborough  went  into  the  hands 
of  a  receiver.  He  said  that  if  a  re- 
ceivership was  followed  by  the  cancel- 
lation of  the  elevated  railroad  lease,  it 
would  involve  serious  loss  to  the  public 
both  in  transportation  privileges  and 
in  money. 

The  Manhattan  Railway  is  an  integ- 
ral part  of  the  Interborough  system 
and  is  being  operated  for  the  same  fare 
as  the  subway.  If  the  lease  is  broken 
and  it  is  operated  separately,  the  fare 
on  certain  of  its  lines  may  under  its 
charter  be  increased  to  10  or  even  15 
cents.  In  that  event  a  large  proportion 
of  the  passengers  now  using  that  line 
-would  undoubtedly  attempt  to  use  the 
subway.  The  result  would  be  disas- 
trous  from   the   operating   standpoint. 

The  subway  has  carried  more  than 
4,000,000,000  passengers  since  it  opened 
on  Oct.  27,  1904,  with  a  loss  ratio  of 
passengers  on  trains  of  less  than  two 
passengers  to  1,000,000,000  carried. 

In  the  accompanying  chart,  covering 
the  operation  of  the  Interborough  from 
1905  to  1920,  are  shown  the  yearly 
increases  and  decreases  of  several 
items.  The  operating  ratio  was  about 
40  per  cent  until  1918.  It  was  61.7  per 
cent  in  1920.  The  total  passenger 
traffic  has  been  increasing  considerably 
each  year.  In  1905,  339,104,820  pas- 
sengers were  carried;  in  1915,  there 
were  647,378,266,  almost  doubling  those 
in  1905,  and  in  1920,  only  five  years 
later,  the  passengers  carried  almost 
trebled  those  of  1905,  reaching  the 
total  of  955,133,110.  This  increase  in 
the  number  of  passengers  has  been 
mainly  due  to  the  subway  increase. 


Riding  Habit  Shows  Increase 

Despite  Increase  in  Average  Fare,  Passengers  per  Car-Mile 
Increase  from  7.3  to  7.5 

Conditions  in  the  electric  railway  industry  during  the  last  six  months  are 
reflected  in  the  accompanying  tables  of  operating  statistics  compiled  by  the 
bureau  of  information  and  service  of  the  American  Electric  Railway  Association 
from  the  monthly  operating  reports  of  fifty  electric  railways.  On  the  whole  the 
tables  are  encouraging.  While  there  is  no  indication  that  the  electric  railways 
will  have  to  struggle  with  the  difficulties  and  problems  said  to  accompany  a  too 
sudden  visitation  of  prosperity  after  lean  years,  there  is  evidence  that  by  wise 
management  and  careful  economy  the  companies  may  manage  to  keep  them- 
selves off  the  rocks  until  the  slowly  returning  tide  of  good  business  conditions 
sets  in  and  lifts  them  gently  but  none  the  less  surely  beyond  the  reach  of 
possible  default,  receivership  and  foreclosure. 


THE  most  favorable  feature  of 
these  tables  is  the  inci'ease  in  the 
net  income  after  all  expenses  and 
charges  were  paid.  Table  I  shows  that 
the  net  income,  or  profits,  of  these  fifty 
companies  increased  from  $3,506,965  in 
the  six  months  ended  June  30,  1919,  to 


The  increase  in  net  income  should  be 
considered  always  in  connection  with 
this  ratio  of  net  income  to  revenue  or 
one  is  apt  to  be  led  to  misleading  con- 
clusions. 

It  should  not  be  forgotten  also 
that  the  increase  is  calculated  over  a 


TABLE   I— CO.MPARATIVE   SUMMARIZED   INCO.ME  STATEMENT  OF  FIFTY   ELECTRIC 
RAILWAYS  FOR  THE  SIX  MONTHS  ENDED  JUNE  30,  1919  AND  1920 

^- Six  Months  Ended . 

Increase  or  Per  Cent 

June  30,  1920      June  30,  1919     (d)  Decrease  Increase 

Railway  operating  revenue $94,414,507         $79,032,511         $15,381,996  19.5 

Railway  operating  extjenses 72,208.325           58,901,475            13,305,850  22  6 

Net  operating  revenue 22,206,182           20,131,036             2,075,145  10.3 

Operating  ratio  (per  cent) 76,5                      74  5                        ....  .... 

Net  revenue:   .Auxiliary  operations $4,214,060           $3,423,253              $790,807  23.1 

Taxes «. 5,868,809             5,248,082                620.727  11.8 

Operating  income 20.551,433            18,306,207             2,245,226  12.3 

Non-operating  income 2,084,354              1.861,576                222,678  11   9 

Gross  income 22,535,787           20,167,883             2,467,904  12.2 

Deductions  from  gross  income 17,124,030           16.650,918                463,112  27.8 

Net  income 5,511.757  3,506.965  2,004,792         

Ratio:    Net  income  to  operating  revenue 5.8                        4.4                      ....  .... 


$5,511,757  for  the  same  period  in  1920. 
On  a  per  car-mile  basis,  as  shown  in 
Table  III,  these  profits  amounted  to  1.6 
cents  per  car-mile  in  1919  and  2.5  cents 
in   1920. 


year  which  was  next  to  the  worst  one 
in  the  history  of  the  industry,  when 
the  margin  of  profit  was  not  far  from 
the  vanishing  point.  If  the  net  incomes 
for  the  last  five  years  of  a  group  of 


T.\BLE  11— COMP.\R.\TIVE  SU.MM.\RIZED  ST.\TEMENT  OF  THE  OPERATING  EXPENSES  OF 
FIFTY  ELECTRIC  RAILWAY'S  FOR  THE  SIX  MONTHS  ENDED  JUNE  30,  1919  AND  1920 
(Subdivided  according  to  the  Interstate  Commerce  Commission  classification) 

.- — .Six  Months  Ended ^           Increase  Per  Cent 

June  30,  1920         June  30,  1919            1919-1920  Increase 

Way  and  structures $9,062,506               $7,433,558             $1,528,948  21.9 

Equipment 8,945,533                 7.919,729                1.025,804  13  0 

Power 9.752,125                 8,829.480                  932,545  10  6 

Conducting  transportation 32,261,860               25,671,933               6,589,927  25  7 

Traffic   154,117                     127,313                     26,804  21.1 

General  and  miscellaneous 9,174,637                 7,656,861                1,507.776  19.7 

Transportation  for  investment — Cr 51,834                       41,084                     10,750  26  2 

Total  operating  expenses a$72, 208,325           i)$58,90l,479           $13,305,846  22.6 

a  Includes  $2,899,381  undistributed  expenses. 
b  Includes  $1,293,689  undistributed  expenses. 


The  ratio  of  net  income  to  operating 
revenue  is  shown  in  Table  I  to  have 
been  4.4  per  cent  in  1919  and  5.8  per 
cent  in  1920.  This  means  that  out  of 
every  dollar  taken  in  as  revenue  the 
company's  share  amounted  to  4.4  cents 
in  1919  and  5.8  cents  in  1920. 


companies  is  placed  side  by  side,  it  will 
be  seen  at  a  glance  that  the  industry 
was  a  long  way  from  the  normal  con- 
ditions prevailing  in  1914.  However, 
any  disposition  to  exaggerate  the  im- 
portance of  the  increase  in  net  income 
should    be    immediately    restrained    by 


TABLE  III— CO.MPARATIVE  SU.MMARIZED  INCO.ME  STATE.MENT  (ON  A  CAK-.MILE  B.\SIS) 
OF  FIFTY  ELECTRIC  RAILWAYS  FOR  THE  SIX  -MONTHS  ENDED  JUNE  30.  1919 

AND  1920 


June  30, 

1920 
(Cents  per 
Car-Mile) 

Railway  operating  revenue 43 .  0 

Railway  operating  expenses 32.  9 

Net  operating  revenue 10.1 

Operating  ratio  (per  cent) 76.  5 

Net  revenue:   -Auxiliary  operations 1.9 

Taxes 2.6 

Operating  income ^.  9.4 

Non-operating  income. 0.9 

Gross  income 10.3 

Deductions  from  gross  income 7.8 

Net  income 2.5 


Six  Months  Ended  . 

June  30,          Increase  or 

1919 

(d)  Decrease 

(Cents  per 

(Cents  per 
Car-Mlfe) 

Per  Cent 

Car-Mile) 

Increase 

36.8 

6.2 

16  8 

27.4 

5.5 

20.1 

9.4 

0.7 

7.4 

74.4 

1.5 

0  4 

18  7 

2.4 

0  2 

8  3 

8.5 

0  9 

10.6 

0.9 

9  4 

0.9 

9.6 

7.8 

1.6 

0.9 

September  25,  1920 
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a  consideration  of  the  ratio  of  the  net 
income  to  the  revenue.  In  spite  of  the 
increase  in  the  net,  this  ratio  amounts 
to  less  than  6  per  cent  and  when  it  is 
remembered  that  out  of  this  6  per  cent, 
sinking  funds  and  other  reserves  must 
be  credited,  it  can  be  appreciated  that 
there  is  apt  to  be  little  left  for  divi- 
dends— nothing  at  all  in  fact  for  the 
common  stock. 

Operating  Ratio  Increases 

Another  significant  feature  of  the 
tables  is  the  increase  in  the  operating 
ratio,  which  rose  from  74.5  per  cent  in 


Fixed  charges  remained  practically 
constant.  There  was  an  increase  of 
2.8  per  cent  in  the  actual  amount,  but 
the  amount  per  car-mile,  7.8  cents,  was 
the  same  in  both  years.  This  would 
indicate  that  very  little  new  financing 
has  been  done  by  these  companies,  due, 
probably,  to  the  high  price  of  money. 

Operating  Expenses  Increase 

In  Table  II  the  operating  expenses 
of  these  fifty  companies  are  subdivided 
according  to  the  main  divisions  of 
the  Interstate  Commerce  Commission's 
classification   of  accounts,  and  the  per 


TABLE  IV— comparative  SUMMARIZED  STATEMENT  (ON  A  CAR-MILE  BASIS)  OF  THE 

OPERATING  EXPENSES  OF  FIFTY  ELECTRIC  RAILWAYS  FOR  THE  SIX  MONTHS 

ENDED  JUNE  30,    1919  AND   1920 

(Subdivided  according  to  the  Interstate  Comnierce  Commission  classification) 

. Six  Months  Ended — . 

June  30,  June  30,  Increase, 

1920  1919  1919-1920 

(Cents    per  (Cents    per  (Cents  per  Per  Cent 

Car-Mile)  Car-Mile)  Car-Mile)  Increase 

Way  and  structures 4.1  3.5  0.6  17.1 

Equipment 4.1-  3.7  0.4  10.8 

Power 44  4.1  0.3  73 

Conducting  transportation 14.7  12.0  2.7  22.5 

Traffic 0  07  0  06  0  01  16.7 

General  and  miscellaneous 4.2  3.6  0.6  16.7 

Transportation  for  investment— Cr 0. 02  0  02  ....  .... 

Total  operating  expenses n32.9  627.4  5.5  20.1 

a  Includes  1.3  cents  per  car-mile  undistributed  expenses. 
b  Includes  6  cents  per  car-mile  undistributed  expenses. 


1919  to  76.5  per  cent  in  1920.  The 
cause  of  this  is  not  far  to  seek — 
expenses  are  still  increasing  faster 
than  revenues,  as  Table  I  clearly  shows. 
Revenues  increased  19.5  per  cent  while 
expenses  were  increasing  22.6  per  cent. 
Only  the  increase  in  fares  ameliorated 
the  situation. 

Reference  to  Table  V  shows  that  the 
average  fare  of  these  fifty  companies 


cent  increase  of  each  item  is  shown. 
It  will  be  noted  that  the  cost  of  con- 
ducting transportation  shows  the  great- 
est increase,  25.7  per  cent,  which,  of 
course,  was  to  be  expected  as  it 
includes  the  wages  of  trainmen  and 
consequently  reflects  the  recent  in- 
creases in  the  price  of  labor.  It  cost 
these  fifty  companies  $6,589,927  more 
to   operate  their  cars   during  the   first 


TABLE  V— MISCELLANEOUS  STATISTICS  AND  DERIVED  RATIOS  FOR  THE  SIX  MONTHS 
ENDED  JUX/i.  30,  1919  AND  1920,  OF  THE  FIFTY  COMPANIES  SHOWN  IN  TABLES  I  TO  IV 

. Six  Months  Ended  - — — — ^ 

June  30,  1920  June  30,  1919 

Revenue  passengers 1,306,067,021  1,246,096,316 

Passenger  revenue $74,530,625  $60,930,523 

Transfer  passengers 324,472,362  311,825,847 

Car-miles  operated 219,447,784  214,708,299 

Miles  of  single  track 7,265  7,265 

Average  maximum  number  of  cars  operated  daily  (38  companies) 9, 1 68  9,168 

Ratio:    Transfer  passengers  to  revenue  passengers  (per  cent) 24 .  3  25.0 

Average  fare  per  revenue  passenger 7.  Oc.  6.1c. 

Revenue  passengers  per  car-mile 6.0  5.8 

Total  passengers  (revenue  and  transfer),  per  car-mile 75  7.3 

Car-mdes  per  ear-annually  thirty-eight  companies) *38,500  *37,804 

Car-miles  per  mile  of  single  track — annually *60,406  *59. '  02 

Passenger  revenue  per  mile  of  single  track — annually *$25, 1 86  *$"*       3O 

Passenger  revenue  per  car-mile 41 .  7c.  5.  4c. 

Passenger  revenue  per  maximum  revenue  car  operated — annually *$  16,258  '$13,292 

*  Estimated  figure  for  the  year  based  on  six  months'  report. 


increased  from  6.1  cents  in  1919  to  7.0 
cents  in  1920  or  15  per  cent.  Without 
this  increase  in  fares  the  moderate 
surplus  now  shoviTi  would  have  been  a 
deficit  too  large  for  the  industry  to 
carry. 

The  electric  railways  continue,  how- 
ever, to  pay  their  share  of  taxes.  In 
1919  taxes  amounted  to  $5,248,082  and 
in  1920  to  $5,868,809,  an  increase  of 
11.8  per  cent.  Table  III  shows  this 
amounts  to  2.4  cents  per  car-mile  in 
1919  and  2.6  cents  per  car-mile  in  1920, 
a  greater  amount,  it  will  be  noted,  than 
the  net  income.  These  companies  paid 
more  money  to  the  government  in  taxes 
than  they  took  out  of  the  business  in 
profits. 


six  months  of  1920  than  it  did  during 
the  same  period  in  1919. 

The  next  item  in  point  of  increase 
was  maintenance  of  way  and  structures, 
which  increased  21.9  per  cent.  Mainte- 
nance of  equipment,  on  the  other 
hand,  increased  13.0  per  cent.  Both 
increases  were  due  to  increased  costs  of 
labor  and  materials.  The  relatively 
greater  increase  in  the  costs  of  main- 
tenance of  way  and  structures  was 
probably  caused  by  the  companies 
spending  extra  amounts  on  improving 
their  lines  this  year  to  make  up  for 
deferred  maintenance  during  the  war 
period. 

The  actual  cost  of  power  to  operate 
the   cars    of  these   companies   for   six 


months  increased  10.6  per  cent  in  1920 
over  1919.  The  cost  per  car-mile  in 
1919  was  4.1  cents  and  in  1920  4.4 
cents,  an  increase  per  car-mile  of  7.3 
per  cent. 

The  general  and  miscellaneous  oper- 
ating expenses,  including  the  cost  of 
injuries  and  damages  and  the  salaries 
of  general  officers  and  general  office 
clerks,  increased  19.7  per  cent.  The 
cost  per  car-mile  of  this  item  was  3.6 
cents  in  1919  and  4.2  cents  in  1920,  the 
increase  per  car-mile  being  16.7 
per  cent. 

Riding  Habit  Grows 

In  Table  V  are  shown  the  revenue 
passengers,  passenger  revenue,  trans- 
fer passengers,  car-miles  operated, 
miles  of  single  track  and  number  of 
cars  operated  daily.  Following  these 
are  a  number  of  ratios  derived  from 
the  above  data.  The  most  interesting 
of  these  is  probably  the  average  fare 
per  passenger,  which,  as  before  men- 
tioned, increased  from  6.1  cents  in  1919 
to  7.0  cents  in  1920. 

Another  interesting  fact  brought  out 
in  this  table  is  the  increase  in  the  num- 
ber of  passengers  per  car-mile  from  7.3 
in  1919  to  7.5  in  1920.  This  increase 
in  the  riding  habit  is  especially  sig- 
nificant at  this  time  in  conjunction 
with  the  increase  in  fare,  and  refutes 
the  statement,  often  made,  that  higher 
fares  would  stunt  the  growth  of  elec- 
tric railway  transportation. 

The  ratio  of  transfer  passengers  to 
revenue  passengers  fell  off  slightly, 
from  25.0  per  cent  to  24.3  per  cent, 
reflecting  the  elimination  of  fare  trans- 
fers by  a  number  of  electric  railway 
companies. 

The  number  of  car-miles  per  car  and 
per  mile  of  single  track  increased 
slightly,  indicating  more  efficient  use 
of  the  existing  equipment. 


Duluth  Decrease  Continues 

A  falling  off  of  $21,918  was  shown  in 
the  net  income  of  the  Duluth- Superior 
Traction  Company,  Duluth,  Minn.,  dur- 
ing July,  as  compared  vrith  three  years 
ago.  Though  the  company's  gross 
revenue  gained  $20,624,  operating  ex- 
penses scored  an  increase  of  $37,665. 
For  the  year  to  July  31,  the  net  income 
of  the  system  showed  a  decrease  of 
$131,140,  as  compared  with  the  same 
period  in  1917,  though  the  gross  reve- 
nue increased  $229,037. 

Comparative  operating  figures  of  the 
railway  for  July  and  for  the  year  to 
Aug.  31  as  reported  by  the  company 
were: 

Month  of  July  1920  1917 

Grossrevenue $163,339        $142,715 

Operating  expenses 125,609  87,944 

Netrevenuc $37,730         $54,771 

Interest,  sinking  fund,  and 

taxes 29,604  24,727 

Net  income $8,126  $30,044 

Year  ended  Aug.  31  1920  1917 

Grossrevenue $1,145,487  $916,450 

Operating  expenses 922.048  577,340 

Netrevenue $223,439        $339,110 

Interest,  sinking  fund,  and 
taxes 182,729  167,260 

Netincome $40,710       $171,850 
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Conference  Committee  Appointed 

At  the  annual  meeting  of  the  stock- 
holders of  the  Union  Traction  Company, 
Philadelphia,  Pa.,  on  Sept.  15,  the  re- 
tiring directors  were  re-elected,  except 
that  John  A.  Murphy  was  chosen  to 
fill  the  vacancy  caused  by  the  resigna- 
tion of  Thomas  E.  Mitten. 

The  directors  met  on  Sept.  20  and  re- 
elected the  retiring  officers.  Action 
was  taken  upon  a  letter  received  from 
the  Philadelphia  Rapid  Transit  Com- 
pany asking  for  a  conference  with  rep- 
resentatives of  the  board,  to  discuss  the 
issuance  of  $6,000,000  equipment  trust 
certificates.  The  following  committee 
was  appointed:  Joseph  Gilfillan,  Charles 
Heed,  Charles  McManus  and  Arthur 
Morton. 

After  the  meeting  all  inquiries  were 
referred  to  Mr.  Gilfillan.  He  said  the 
sub-committee  appointed  is  really  a 
continuance  of  the  old  committee,  and 
cannot  consider  or  even  discuss  the 
rentals  of  the  underlying  companies. 
When  asked  as  to  what  the  sentiment 
of  the  board  meeting  was  regarding  the 
helping  of  the  Philadelphia  Rapid  Tran- 
sit Company  over  its  present  difficulties 
he  said  that  "the  United  Traction  is 
willing  to  go  in  and  help  the  Phila- 
delphia Rapid  Transit  all  we  can." 


Financial 
News  Notes 


Midland  Road  Resumes. — The  first 
car  to  be  put  into  operation  for  pas- 
senger service  on  the  Midland  Railway, 
Staten  Island,  N.  Y.,  which  suspended 
in  January,  left  St.  George,  S.  I.,  at  8 
o'clock  on  Monday,  Sept.  20,  for  Four 
Corners. 

Car-Finance  Plan  Before  Commis- 
sion.— The  Empire  State  Railroad  Cor- 
poration, Syracuse,  N.  Y.,  has  asked 
the  Public  Service  Commission  for  the 
Second  District,  for  authority  to  issue 
$70,000  in  equipment  trust  notes  to 
enable  the  company  to  purchase  three 
new  interurban  cars,  one  double-truck 
snow  sweeper  and  one  double  truck 
snow  plow. 

No  Payment  on  London  Underground 
Incomes. — The  New  York  Stock  Ex- 
change on  Aug.  30  was  informed  that 
the  profits  of  the  Underground  Elec- 
tric Railways,  Ltd.,  London,  England, 
for  the  six  months  ended  June  30,  1920, 
do  not  warrant  the  payment  of  any  in- 
terest on  the  6  per  cent  income  coupon 
bonds,  due  in  1948,  and  therefore 
Coupon  No.  25  has  no  value. 

Sjrracuse  Lines  Valued. — The  com- 
mission which  has  been  considering  the 
street  railway  situation  as  it  affects 
the  Syracuse  lines  of  the  New  York 
State  Railways  has  reported  a  present 
property  value  of  $12,450,000  against 
$21,012,201  claimed  by  the  corporation. 
It  has  also,  in  its  report  to  the  Mayor, 


suggested  a  10-cent  cash  fare  and  a 
ticket  fare  of  7J  cents  under  a  service- 
at-cost  arrangement.  The  report  is  re- 
ferred to  at  length  elsewhere  in  this 
issue. 

Memphis  Went  Behind. — The  report 
of  the  Memphis  (Tenn.)  Street  Rail- 
way for  August  will  show  a  deficit  of 
approximately  $13,000  according  to  un- 
official information.  Officials  of  the 
company  declare  that  had  the  7-cent 
fare  been  effective  throughout  the 
month,  however,  a  surplus  of  several 
thousand  dollars  would  be  shown. 
Approximately  4,500,000  passengers 
were  carried  during  the  month.  This 
is  regarded  as  good  business  for  that 
particular  month.  Seven-cent  fare  be- 
came effective  on  Aug.  18,  giving  the 
company  fourteen  days  under  the  in- 
creased rate  during  the  month. 

St.    Louis    Earnings    Improve. — The 

United  Railways,  St.  Louis,  Mo., 
cleared  $235,092  for  the  month  of  July, 
according  to  the  monthly  report  of 
Rolla  Wells,  receiver,  filed  in  the  United 
States  District  Court.  The  receipts 
were  $1,730,704,  while  disbursements 
were  $1,495,612.  The  balance  on  hand 
July  30  was  $585,602.  On  June  30  the 
balance  was  only  $350,511.  The  re- 
ceiver has  deposited  $83,165  for  the 
payment  of  bond  coupons,  $50,000  of 
the  amount  being  set  aside  to  take  care 
of  the  St.  Louis  &  Suburban  Railway 
consolidated  mortgage  bonds.  Bond 
coupons  due  since  the  receiver  took 
charge  amount  to  $610,887,  according 
to  the  report.  A  report  for  the  Mis- 
souri Electric  Railroad  was  also  filed. 
It  gives  receipts  at  $22,650  and  dis- 
bursements at  $13,627. 

Sale  of  Collateral  Ordered.— The 
181,860  shares  of  stock  of  the  American 
Railways,  Philadelphia,  Pa.,  pledged  as 
collateral  for  the  4-6  per  cent  bonds  of 
the  National  Properties  Company,  will 
be  sold  at  public  auction  on  Nov.  8  at 
the  Federal  Building,  Wilmington, 
Del.,  by  special  master.  The  proceed- 
ings in  the  case  were  instituted  by  the 
Continental-Equitable  Trust  Company, 
trustees  for  the  bonds,  at  the  request  of 
the  so-called  Randolph  committee.  The 
ore  -  for  sale  was  made  by  the  United 
States  'listrict  Court.  The  plan  pro- 
vides the  usual  authority  for  the  com- 
mittee to  buy  in  the  collateral  at  the 
sale  for  purposes  of  the  proposed  re- 
organization. The  plan  for  the  reorgan- 
ization has  been  referred  to  previously 
in  the  Electric  Railway  Journal. 

$1,000,000  Reissue  Proposed.  —  The 
Dallas  (Tex.)  Railway  has  applied  to 
the  City  Commission  for  permission  to 
reissue  $1,000,000  gold  certificate  notes, 
which  matured  on  June  15,  1920,  and  at 
that  time  were  taken  up  by  the  General 
Electric  Company.  In  its  application 
for  permission  to  reissue  the  notes, 
Richard  Meriwether,  vice-president  and 
general  manager  of  the  traction  com- 
pany, explains  that  this  note  issue  of 
$1,000,000  was  originally  sold  to  Scan- 
dinavian interests  and  bore  7  per  cent 
interest.  A  bonus  of  $50,000  was  paid 
to  the  Scandinavian  interests,  which 
brought  the  cost  of  the  money  to  9  per 


cent.  The  company  can  now  reissue 
these  notes  and  effect  a  saving  of  2 
per  cent,  Mr.  Meriwether  explained,  by 
extension  of  date  of  maturity  to  Dec.  1, 
1927,  as  the  General  Electric  Company 
has  agreed  to  carry  these  notes  to  this 
date  at  7  per  cent. 

Seeks  to  Issue  Bonds  for  Improve- 
ments. —  The  Poughkeepsie  &  Wap- 
pingers  Falls  Railway,  Poughkeepsie, 
N.  Y.,  in  an  application  to  the  Public 
Service  Commission  for  the  Second  Dis- 
trict, asks  for  authority  to  issue  $243,- 
000  of  6  per  cent  mortgage  bonds,  to 
realize  not  less  than  $208,980  instead 
of  $130,000  authorized  by  the  commis- 
sion in  July,  1919,  for  new  construction 
and  betterments  to  its  system  between 
Poughkeepsie  and  Wappingers  Falls. 
The  company  alleges  that  changes  in 
the  market  prices  of  materials  and 
labor  have  occurred  since  1919  and  that 
the  estimated  cost  of  $130,000  does  not 
represent  amounts  which  will  in  all 
cases  be  required  to  be  expended  for 
prosecution  of  the  work.  The  company 
now  asks  that  the  $130,000  order  be  so 
amended  as  to  permit  the  company  to 
issue  the  larger  amount  of  bonds,  to  be 
charged  to  the  company's  fixed  capital. 

Sale  of  Carhouse  Properties  Author- 
ized.— For  the  benefit  of  the  first  mort- 
gage holders  Judge  Julius  M.  Mayer 
in  the  Federal  District  Court  at  New 
York  has  issued  a  decree  of  foreclosure 
and  sale  directing  the  receiver  for  the 
New  York  Railways  to  sell  five  large 
parcels  of  property  now  in  his  posses- 
sion. An  upset  price  of  $2,500,000  is 
put  upon  parcel  A,  which  contains  the 
entire  block  between  Thirty-second  and 
Thirty-third  Streets  and  Fourth  and 
Lexington  Avenues;  parcel  B,  compris- 
ing 711  to  717  East  Eleventh  Street; 
parcel  C,  most  of  the  frontage  between 
East  Tenth  and  East  Eleventh  Streets, 
Avenue  C  and  Dry  Dock  Street;  parcel 

D,  the  block  front  on  the  west  side  of 
Madison  Avenue  between  Eighty-fifth 
and    Eighty-sixth    Streets,    and    parcel 

E,  a  plot  between  Broad  and  Moore 
Streets,  consisting  of  a  storage  ware- 
house building  on  a  plot. 

Redemption  Plan  Advanced. — -Rolla 
Wells,  receiver  for  the  United  Rail- 
ways, St.  Louis,  Mo.,  has  issued  a  cir- 
cular to  bondholders  of  the  old  St.  Louis 
Railroad  offering  to  replace  the  4i  per 
cent  bonds  of  the  old  company  with 
three-year  receiver's  certificates  bear- 
ing 7  per  cent  interest.  The  bonds  ag- 
gregate $1,900,000.  They  matured  on 
May  1,  but  under  the  terms  of  the  mort- 
gage, six  months  grace  was  allowed. 
This  period  of  grace  ends  on  Nov.  1, 
when  the  bonds  must  be  paid  if  a  fore- 
closure is  to  be  avoided.  The  bonds  are 
a  lien  on  only  one  line,  the  Broadway 
line.  Some  opposition  to  the  plan  has 
been  manifested  by  bondholders  because 
the  receiver  proposes  to  pay  only  4J 
per  cent  interest  upon  the  bonds  for  the 
period  of  grace  instead  of  6  per  cent. 
Several  bondholders  contend  also  that 
the  receiver's  certificates  should  bear 
interest  at  8  per  cent  or  better  instead 
of  7  per  cent  in  view  of  existing  rates 
for  money  on  loan. 
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Retrenchment  Ordered 

Cincinnati    Company    Directed    to    Cut 
Non-Rush-Hour  Service  to  Pre- 
serve 8-Cent  Fare 

Adoption  by  the  Cincinnati  (Ohio) 
Traction  Company  of  a  policy  of  re- 
trenchment has  been  ordered  by  Will- 
iam C.  Cullcins,  City  Street  Railway 
Director.  Mr.  Culkins  has  directed  the 
railway  to  cut  its  non-rush-hour  serv- 
ice to  the  bone  and  to  introduce  other 
economies  of  operation.  These  steps 
are  necessary,  states  Mr.  Culkins,  if 
the  company  is  to  continue  to  operate 
on  an  8-cent  fare. 

Increase  in  Budget  Refused 

The  railway  recently  applied  to  Mr. 
Culkins  for  an  increase  in  its  operating 
allowances  which,  if  granted,  would 
have  raised  the  total  of  operating  ex- 
penses for  the  current  year  from 
$5,499,346  to  $6,373,434.  The  company 
stated  that  this  supplementary  allow- 
ance was  made  necessary  by  the  ad- 
vance in  costs  incidental  to  the  recent 
switchmen's  strike  and  the  award  of 
an  18  per  cent  raise  in  pay  to  its 
employees.  Mr.  Culkins  denied  the  com- 
pany's request,  ordering  the  reduction 
of  service  as  an  alternative.  In  taking 
this  course  he  maintained  that  by  ad- 
hering to  a  policy  of  rigid  economy  the 
railway  would  be  able  to  care  for  the 
added  operating  costs  at  the  present 
fare. 

Under  Mr.  Culkins'  plan  service  is 
to  be  adjusted  to  meet  varying  traffic 
conditions.  A  recent  traffic  survey 
showed  that  the  number  of  cars  op- 
erated during  the  non-rush-hour  periods 
was  unnecessarily  large.  The  standard 
of  service  called  for  under  the  new 
ruling  requires  that  during  the  non- 
rush  hours  there  shall  be  provided  in 
each  half-hour  period  an  average  of  as 
many  seats  as  there  are  passengers. 
During  the  morning  and  evening  rush 
hours  sufficient  cars  are  to  be  operated 
in  each  quarter-hour  period  to  provide 
fifty  seats  for  each  eighty  passengers 
on  cars  of  the  cross-seat  type  and  fifty 
seats  for  each  100  passengers  on  cars 
of  the  longitudinal-seat  type. 

Mr.  Culkins  explained  the  reasons  for 

his  order  as  follows: 

The  change  of  a  few  minutes  in  headways 
during  the  middle  of  the  day  would  produce 
no  appreciable  inconvenience,  but  would 
materially  reduce  the  operating  expenses 
on  the  whole  system  and  benefit  the  car- 
riding  public,  who  will,  I  am  sure,  co- 
operate cheerfully  In  the  working  out  of 
any  economy  which  does  not  reduce  service 
below  the  standard  established. 

Economies  Suggested 
I  call  your  attention  to  the  matter  of  im- 
proved running  time  on  many  lines  and  ad- 
ju.stments  on  others  and  the  substitution  as 
soon  as  possible  of  double-truck  for  single- 
truck  cars  where  conditions  allow.  As  soon 
as  finances  permit  cars  should  be  equipped 
with  fare  boxes,  and  whenever  necessary 
remodeled  to  standardize  collection  meth- 
ods,  and   with  recording   meters   for  better 


control  and  saving  of  power.  One-man 
car  operation,  through-routing,  cross-town 
connections  and  other  matters  have  been 
previously  called  to  your  attention,  and  the 
need  of  conservation  is  greater  now  than 
at  any  other  time. 

The  total  supplementary  allowances  re- 
quested would  increase  the  total  operating 
expenses  for  the  year  1920  from  $5,499,346 
to  $6,373,434  and  require  a  total  including 
taxes,  rentals  and  other  deductions  of 
$9,628,111.  The  total  receipts  for  the  first 
eight  months   of  this   year  were   $5,809,471. 

Traffic  Increase  Slight 
It  seems  reasonable,  however,  in  view  of 
the  fact  that  the  unusual  weather  and  other 
conditions  in  the  past  summer  were  abnor- 
mal, to  expect  an  increase  in  traffic,  but 
the  number  of  revenue  passengers  for  the 
last  four  months  of  1920  will  probably  not 


Publicity  Work  Successful 

San  Antonio  Company  Conducts  Cam- 
paign of  Education  in  Preparation 
for  Fare  Increase 

A  well-directed  campaign  of  publicity 
played  an  important  part  in  a  recent 
increase  in  fare  in  San  Antonio,  Tex. 
The  San  Antonio  Public  Service  Com- 
pany announced  early  in  August  that 
it  must  have  more  revenue  and  that  the 
rate  of  fare  would  have  to  be  raised  in 
consequence.  The  company  proposed 
to  replace  the  7-cent  fare  under  which 
it  had  been  operating  for  several 
months  with  one  of  8  cents. 

Realizing  the  importance  of  having 
the  support  of  the  car  riders  of  San 
Antonio,  the  railway  management 
started  an  extensive  advertising  cam- 
paign. 

In  addition  to  the  posting  of  notices 
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THESE  FARE   "ADS"   GOT  RESULTS 


exceed  42,500,000,  or  2,500,000  more  than 
in  1919.  This  would  produce  at  an  8-cent 
fare  approximately  $3,440,000,  or  a  total  for 
the  year  of  $9,249,000,  or  $379,000  less  than 
the  total  allowance  under  the  supplemen- 
tary budget  as  requested.  However,  I  am 
of  the  opinion  that  with  the  economies  sug- 
gested the  company  will  be  able  to  pay  the 
new  wage  scale  and  still  materially  reduce 
expenses  so  that  it  will  be  possible  to  avoid 
increasing  the  present  rate  of  tare. 


Safety  Cars  for  Jersey 

One-man  safety  cars  have  made  their 
appearance  on  the  lines  of  the  Public 
Service  Railway  of  New  Jersey.  Several 
months  ago  the  company  ordered  200 
of  these  cars  together  with  100  trailer 
cars  for  use  on  the  various  parts  of  its 
system.  The  first  batch  of  "safeties" 
has  now  arrived  and  the  cars  have  been 
placed  in  service  on  three  lines  in  Pater- 
son,  an  industrial  center  in  the  northern 
part  of  the  state.  As  more  cars  are 
commissioned  for  service  they  will  be 
placed  in  operation  in  other  cities 
served  by  the  railway. 


of  the  proposed  change  in  fare  in  its 
cars,  it  ran  large  advertisements  in 
the  San  Antonio  daily  newspapers,  ex- 
plaining to  the  public  just  why  higher 
fares  were  necessary. 

S.  J.  Ballinger,  the  company's  adver- 
tising and  commercial  manager,  was 
in  charge  of  this  educational  work. 
Mr.  Ballinger  reports  that  there  was 
little  opposition  on  the  part  of  the  car 
riders  to  the  increase  in  fare.  The 
8-cent  fare  took  effect  on  Aug.  16. 
Four  tickets  are  sold  for  30  cents. 
Three  of  the  "ads"  used  by  Mr.  Bal- 
linger to  tell  his  fare  "story"  are  repro- 
duced above. 

In  February  last  the  company  re- 
placed the  zone  system  with  a  flat 
7-cent  fare.  Meanwhile  the  city  sought 
an  injunction  in  the  federal  courts,  and 
being  denied  the  relief  sought,  it  ap- 
pealed to  the  Supreme  Court  of  the 
United  States.  The  city's  appeal  is  ex- 
pected to  come  before  the  court  at  the 
December  term. 
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P.  R.  T.  Must  Have  More  Income 

Need  for  Fare  Relief  Urged  by  President  Mitten  in  Statement  Before 
Council  Committee — Company  "Severely  Penalized" 

Thomas  E.  Mitten,  president  of  the  Philadelphia  Rapid  Transit  Company, 
appeared  before  the  members  of  the  transportation  committee  of  the  City  Council 
on  Sept.  21  to  amplify  his  letter  of  Sept  14  and  to  describe  the  present  emer- 
gency which  confronts  that  company.  Acting  under  the  provision  of  the  1907 
agreement,  which  requires  that  fares  may  be  changed  from  time  to  time  only 
with  the  consent  of  both  parties,  the  company  has  petitioned  the  city  to  assent 
to  the  collection  of  a  straight  5-cent  fare  without  transfer  or  exchange  tickets. 
This  is  intended  as  a  measure  of  temporary  relief,  to  continue  until  the  value 
of  the  company's  property,  for  rate  making  purposes,  can  be  finally  determined, 
as  required  by  law. 


THE  full  inventory  of  the  com- 
pany's property  was  expected  to 
be  ready  for  presentation  to  the 
Public  Service  Commission  on  Sept.  23; 
the  pricing  of  the  parts  is  incomplete, 
but  is  expected  to  be  accomplished  with 
sufficient  rapidity  to  keep  ahead  of  the 
city  and  Public  Service  Commission 
representatives,  so  that  there  need  be 
no  delay.  Verification  of  the  valuation 
cannot  be  completed  for  rate  making 
purposes  for  many  months  to  come. 
Meantime,  the  company  must  have 
more  money  or  go  to  the  wall.  A 
synopsis  of  Mr.  Mitten's  statement 
follows : 

The  company's  operating  statement,  just 
made  public,  shows  a  deficit  of  $425,354 
for  the  month  of  Augrust.  An  accumulated 
deficit  has  been  built  up  by  months,  in 
varying  amounts,  until  the  deficit  now  rep- 
resents ?1, 151, 628  for  the  eight  months 
ended  August  31.  The  operating  deficit  for 
the  next  twelve  months  will  exceed  $4,000,' 
000,  against  which  the  straight  5-cent  fare, 
without  transfers  or  exchanges,  is  estimated 
to  bring  in  about  $350,000  a  month.  The 
need  of  increased  earnings  is  two-fold :  the 
amount  required  to  pay  actual  operating 
costs  being  necessary  in  order  that  the  cars 
may  be  kept  running;  the  amount  to  pay 
the  agreed  5  per  cent  dividend  on  P.  R.  T. 
stock  is  required  in  order  that  P.  R.  T. 
credit  be  sufficiently  established  as  to  make 
its  guarantee  on  bonds  issued  for  desired 
extensions  of  sufficient  value  to  make  them 
salable. 

Benefits  op  Agreement  Analyzed 

Under  the  agreement  of  1907  It  was  evi- 
dently intended  that  any  change  in  fares 
should  be  justified  before  being  agreed  to 
by  the  city.  The  true  test  of  a  contract, 
after  its  having  been  in  effect  for  thirteen 
years,  and  the  fairness  of  its  terms,  is 
best  determined  by  a- review  of  the  benefits 
actually  received  by  each  of  the  parties. 

The  1907  agreement  was  accepted  bv  the 
press  and  public  representatives,  after  much 
publicity  and  investigation,  as  being  the 
most  perfect  solution  then  possible. 

The  P.  R.  T.  stockholder  had  already 
paid  in  $18,000,000  and  was  induced  by  the 
making  of  the  1907  agreement  to  pay  in 
the  remaining  $12,000,000  of  the  $30,000,000 
P.  R.  T.  capital  stock,  in  the  hope  and 
expectation  that  he  would  receive  6  per  cent 
per  annum  on  both  the  $18,000,000  which 
he  had  formerly  paid  in,  as  well  as  6  per 
cent  per  annum  on  the  $12,000,000  of  new 
money  which  he  was  required  to  pay  in 
under  the  terms  of  the  1907  agreement. 

What  has  been  the  result  to  this  hopeful 
P.  R.  T.  stockholder?  As  against  his  hav- 
ing received  6  per  cent  per  annum  on  the 
whole  $30,000,000  of  paid  in  capital,  as  he 
had  been  led  to  believe,  and  which  would  in 
total  represent  $24,000,000,  he  has  actually 
received  in  dividends  only  $5,847,000. 
P.  R,  T.'s  stock  is,  at  present  market,  worth 
only  $14  a  .share,  or  an  aggregate  of  8,400  - 
000,  as  against  its  paid  in  capital  of 
$30,000,000. 

The  P.  R.  T.  stockholder  has  never  re- 
ceived any  return  upon  his  $18,000,000  paid 
In  prior  to  1907,  and  has  received  an  av- 
erage of  3  per  cent  per  annum  upon  the 
$12,000,000  paid  in  under  the  terms  of  the 
1907  agreement.  The  entire  $30,000,000 
of  capital  stock.  If  sold  on  today's  market 
■H-ouId  bring  back  only  $8,400,000.  or  $3,600.- 
000  less  than  the  money  paid  in  bv  the 
stockholder  after  the  making  of  the"  1907 
agre»mept. 

What  has  been  the  result  to  the  city  of 


Philadelphia  during  this  same   period  since 
1907? 

The  city  secured  the  completion  of  the 
Market  .Street  elevated,  by  which  West 
Philadelphia  taxable  values  were  increased 
considerably  more  than  $100,000,000.  This 
high-speed  line  is  more  than  $5,000,000 
short  of  having  earned  6  per  cent  per 
annum  upon  its  actual  cost,  but  it  ha^ 
been,  and  is  still  supplying,  a  combined 
elevated  and  surface  car  ride  for  5  cents, 
wliich  cannot  be  continued.  It  has  been 
urged  that  the  city's  consent  to  increased 
revenue  should  be  withheld  until  a  valua- 
tion is  determined,  or  until  something  could 
be  done  to  reduce  the  rentals  to  underlying 
companies.  If  the  city  now  makes  the  rnis- 
take  of  refusing  to  consent  to  an  immediate 
Increase  in  revenue,  P.  R.  T.  must  fail,  and 
the  city  will  have  exchanged  the  substance 
of  a  management  which  has  already  saved 
millions  in  operating  costs,  for  a  shadow, 
which  is  represented  In  the  hope  of  decreas- 
ing P.  R.  T.'s  fixed  charges,  through  the 
valuation  of  its  property,  or  a  reduction  in 
underlying  rentals,  neither  of  which  can 
possibly  offset  the  loss  which  would  follow 
a  return  to  conditions  of  labor  and  manage- 
ment such  as  were  formerly  here. 

Except  for  the  good  work  of  P.  R,  T.'s 
men  there  is  no  reason  why  the  Public 
Service  Commission  would  not  before  this 
have  been  obliged  to  give  the  same  relief 
to  P.  R.  T.  by  way  of  a  10-cent  fare,  as  the 
commission  has  already  allowed  in  Pitts- 
burgh. 

No  other  street-car  company  In  the  state 
has  served  its  city  during  the  war  In  any 
way  to  compare  with  P.  R.  'r. 

No  other  company  serves  Its  people  so 
well  and  no  other  company  has  such  a 
priceless  asset  to  the  city  It  serves  as  is 
represented  In  the  loyalty  and  faithful  serv- 
ice of  P.  R.  T.  employees ;  and  yet  P.  R.  T. 
is  the  only  electric  railway  in  Pennsylvania 
that  has  been  thus  far  refused  Increased 
revenue  at  the  hands  of  the  Public  Service 
Commission. 

The  Mayor  and  City  Council  have  urged 
that  the  question  of  Increased  revenue  is 
for  the  city  to  decide  under  the  terms  of 
the  1907  agreement.  The  company  has  met 
this  suggestion  by  withdrawing  Its  July  ap- 
plication from  the  Public  Service  Cornmis- 
sion,  and  now  rests  its  case,  hoping  that 
the  city,  having  assumed  the  responsibility, 
will  rise  to  the  emergency  and  assent  to  the 
temporary  relief  required  to  save  P.  R.  T. 
from    bankruptcy. 


Seven  Cents  in  Fort  Wayne 

The  Indiana  Public  Service  Commis- 
sion, finding  that  the  Indiana  Service 
Corporation,  Fort  Wayne,  has  been  op- 
erating the  Fort  Wayne  city  lines  at 
less  than  a  fair  profit,  has  authorized 
a  temporary  fare  rate  of  7  cents  with 
four  tickets  for  25  cents.  The  new 
rates  are  to  stand  for  a  period  of  sixty 
days  from  Sept.  15,  pending  the  final 
decision  of  the  commission,  which  will 
be  made  as  soon  as  possible. 

Robert  M.  Feustel,  president  of  the 
company,  states  that  all  the  employees 
of  the  company  will  be  given  a  wage  in- 
crease which  will  total  about  S150,000 
a  year.  The  men  operating  the  city  cars 
will  be  given  a  new  scale  of  46  to  53 
cents  an  hour.  They  formerly  received - 
40  to  45  cents.  This  advance  in  pay 
is,  being  granted  in  spite  of  the  uncer- 


tainty concerning  the  final  decree  of 
the  commission  because,  Mr.  Feustel 
says,  the  company  believes  that  the  em- 
ployees are  entitled  to  recognition  for 
their  loyal  services  during  this  ab- 
normal period. 

Mr.  Feustel  also  expresses  the  hope 
that  the  new  wage  scale  will  alleviate 
the  labor  shortage  from  which  the  com- 
pany has  been  suffering  for  some  time. 
The  shortage  of  men  has  been  felt  very 
keenly  by  the  company  and  for  several 
weeks  there  have  not  been  sufficient 
trainmen  to  take  out  all  scheduled 
cars.  Track  improvement  work  has 
also  been  hindered  by  the  shortage  of 
labor. 

In  its  permanent  order  the  commis- 
sion is  expected  to  authorize  the  serv- 
ice-at-cost  plan  for  the  local  lines.  In 
case  this  plan  should  be  adopted  the 
initial  fare  will  probably  be  the  same 
as  the  rate  under  the  temporary  in- 
crease. 

Service  Resumed  in  Bridgeport 

Electric  cars  made  their  reappear- 
ance in  Bridgeport,  Conn.,  on  Sept.  20. 
Their  return  marked  the  termination, 
temporarily,  at  least,  of  a  long-drawn- 
out  controversy  between  the  Connecti- 
cut Company,  operating  the  Bridgeport 
lines,  and  the  local  jitney  drivers.  It 
also  marked  the  end  of  trolley- jitney 
competition  in  Bridgeport,  a  condition 
of  the  resumption  of  service  by  the 
company  being  that  motor  buses  should 
no  longer  be  permitted  to  operate  in 
the  principal  thoroughfares  served  by 
the  railway. 

Bridgeporters  were  without  trolley 
service  for  exactly  eight  weeks.  Early 
in  July  the  company  announced  that, 
unless  jitney  competition  were  curbed 
by  the  city  authorities,  it  would  be 
forced  to  cease  operation  of  its  local 
lines.  The  Bridgeport  Common  Coun- 
cil, after  an  investigation  of  local  traffic 
conditions,  passed  an  ordinance  which, 
it  was  thought,  would  solve  the  prob- 
lem by  placing  the  buses  under  rigid 
control.  This  measure  was  declared 
illegal  by  Judge  Banks  on  the  ground 
that  it  delegated  the  power  of  the 
Council  to  regulate  traffic  to  the  board 
of  police  commissioners. 

The  company  thereupon  suspended 
service  on  its  Bridgeport  division.  The 
Council  took  no  immediate  action  look- 
ing to  the  passage  of  a  new  jitney  ordi- 
nance free  from  the  features  ruled  out 
by  Judge  Banks.  Finally,  acceding  to 
popular  demand  for  the  restoration  of 
trolley  service,  the  Council  passed  an 
ordinance  barring  the  buses  from  the 
streets  containing  electric  railway 
tracks.  The  new  law,  which  also  be- 
came effective  on  Sept.  20,  designates 
five  routes  which  the  jitneys  are  re- 
quired to  follow.  The  bus  service  is 
thus  made  complementary  to  rather 
than  competitive  with  that  of  the 
railway. 

An  ordinance  barring  jitneys  from 
certain  streets  was  recently  passed  by 
the  Board  of  Aldermen  of  New  Haven. 
The  measure  designates  eleven  thor- 
oughfares from  which  the  buses  are 
barred. 
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London  Tubes  Raise  Rates 

A  bill  has  been  passed  by  Parliament 
giving  permission  to  the  London  Under- 
ground Railways  to  raise  their  fares. 
The  powers  granted  to  the  companies 
under  the  new  act  will  permit  the  con- 
tinuance of  the  policy  of  preference  to 
the  long-distance  passenger.  Under  the 
terms  of  the  act  the  Underground 
systems  are  empowered  to  charge  ordi- 
nary fare  at  a  rate  not  exceeding  IJd. 
a  mile  or  part  of  a  mile  with  a  mini- 
mum of  2d.,  while  workmen's  tickets 
will  be  issued  up  to  7:  30  a.m.  on  all 
the  systems,  and  will  be  available  for 
the  return  trip  any  time  during  the 
day,  at  a  rate  not  exceeding  the  ordi- 
nary single  fare  on  the  double  trip, 
with  a  minimum   of   3d.    (return). 

In  a  recent  statement  issued  by  the 
companies,  it  is  pointed  out  that  these 
are  maximum  rates,  designed  to  pro- 
vide the  companies  with  a  reasonable 
margin  within  which  to  operate,  with- 
out the  necessity  of  constant  reference 
to  Parliament.  Even  for  short  trips  in 
the  inner  areas  it  may  not  be  necessary 
to  make  full  use  of  the  maximum 
charge.  It  is  pointed  out  that  the 
necessary  increases  will  be  imposed 
where  they  will  be  least  felt,  and  the 
long-distance  fare  under  the  new  sched- 
ule will  still  be  found  to  work  out  at  a 
very  cheap  mileage  rate,  both  positively 
and  relatively. 


Transportation 
News  Notes 


Searchlight      Trips      Resumed. — The 

Niagara  Gorge  Railway,  Niagara  Falls, 
N.  Y.,  has  resumed  the  operation  of 
searchlight  trips  through  the  lower 
gorge  of  the  Niagara  River.  A  flat  car 
equipped  with  powerful  electric  search- 
lights accompanies  passenger  cars  on 
the  trip  through  the  gorge. 

May  Raise  Astoria  Fare. — Guy  Tal- 
bot, president  of  the  Pacific  Power  & 
Light  Company,  Astoria,  Ore.,  has  an- 
nounced that  the  company  will  shortly 
take  steps  to  raise  the  fare  on  its 
Astoria  lines.  The  new  rate  would  be 
7  cents.  The  company  now  charges  a 
5-cent  fare. 

Six   Cents   on   Arkansas   Lines. — The 

City  Council  of  North  Little  Rock,  Ark., 
has  passed  an  ordinance  authorizing  the 
Intercity  Terminal  Railway  to  charge 
a  6-cent  cash  fare  on  its  local  lines. 
The  company  is  now  charging  a  5-cent 
fare.  Before  becoming  effective  the  in- 
crease must  be  approved  by  tlie 
Arkansas  Corporation  Commission. 

Freight  Rates  Up  in  Minnesota. — 
Thirteen  electric  railways  operating  in- 
terurban  lines  in  Minnesota  have  re- 
ceived permission  from  the  State  Rail- 
road &  Warehouse  Commission  to  raise 
their  freight  rates.  The  advance  in  the 
•  charge  for  transporting  milk  is  20  per 


cent.  Rates  for  other  commodities  are 
advanced  35  per  cent. 

Standees  May  Be  Barred. — Standing 
between  the  seats  of  open  cars  on  the 
New  Bedford,  Mass.,  lines  of  the  Union 
Street  Railway  will  become  a  misde- 
meanor if  an  ordinance  now  awaiting 
the  consideration  of  the  New  Bedford 
Common  Council  becomes  law.  The 
proposed  measure  stipulates  that  no 
passenger  can  be  permitted  to  "ride  be- 
tween the  seats  in  open  cars." 

Asks  Rise  in  Huntington. — A  peti- 
tion requesting  permission  to  advance 
the  basic  fare  in  Huntington,  W.  Va., 
from  5  to  6  cents  was  filed  recently  with 
the  State  Public  Sei-vice  Commission  by 
the  Ohio  Valley  Electric  Railway  com- 
pany. The  company  has  applied  to  the 
Interstate  Commerce  Commission  for 
an  increase  in  its  interstate  rates.  It 
recently  raised  the  fare  on  its  lines  in 
Ironton,  Ohio. 

Suburban  Fare  Advanced. — Effective 
Sept.  9,  the  fare  on  the  line  of  the 
Portland  Railway,  Light  &  Power  Com- 
pany between  Portland,  Ore.,  and  Van- 
couver, Wash.,  was  advanced  from  15 
to  17  cents.  The  increase  was  accom- 
plished by  increasing  the  fare  between 
Columbia  Boulevard  and  Vancouver 
from  7  to  9  cents.  The  new  fare  is  less 
than  half  of  that  charged  by  the  jitneys, 
which  have  maintained  a  rate  of  35 
cents  each  way  for  several  months. 

Would  Charge  Ten  Cents  in  St. 
Joseph.  —  The  St.  Joseph  Railway, 
Light,  Heat  &  Power  Company,  St.  Jo- 
seph, Mo.,  has  applied  to  the  State  Pub- 
lic Service  Commission  for  permission 
to  raise  its  fare  from  7  cents  to  10 
cents.  The  application  is  in  the  form  of 
a  supplementary  petition  filed  with  the 
commission  at  the  opening  of  a  hearing 
upon  a  previous  application  by  the  com- 
pany for  a  9-cent  fare.  Attorneys  for 
the  company  stated  that  a  9-cent  fare, 
if  it  is  granted,  would  not  prove 
adequate. 

Ten  Cents  in  Sydney. — A  10-cent  cash 
fare  was  placed  in  effect  on  the  lines  of 
the  Cape  Breton  Electric  Company, 
Sydney,  N.  S.,  on  Aug.  15.  Tickets  are 
sold  by  the  company  at  the  rate  of  four 
for  30  cents.  The  fare  was  formerly  6 
cents.  The  increase  was  authorized  by 
the  Nova  Scotia  Board  of  Public  Utility 
Commissioners  in  an  order  handed 
down  on  Aug.  5.  The  company  con- 
ducted an  extensive  advertising  cam- 
paign, prior  to  putting  the  new  rates 
into  effect. 

"Safeties"  Soon  on  Dallas  Lines. — 
Foua?  of  the  fifty  one-man  safety  cars 
recently  ordered  by  the  Dallas  (Tex.) 
Railway  have  been  shipped  from  the 
factory  in  Philadelphia,  according  to 
notice  received  by  Richard  Meriwether, 
vice-president  and  general  manager, 
and  are  expected  to  arrive  in  Dallas 
before  the  end  of  September.  These 
cars  are  expected  to  arrive  in  Dallas 
in  time  to  be  put  in  service  for  the 
Texas  State  Fair  which  will  open 
Oct.  9  to  continue  for  fifteen  days. 

Will  Halt  Transfer  Abuse.^To  halt 
the  abuse  of  the  transfer  privilege  on 
its  lines,  the  Los  Angeles   (Cal.)   Rail- 


way is  introducing  a  new  form  of  trans- 
fer throughout  its  system.  The  modi- 
fied transfers  are  designated  by  letters 
corresponding  with  the  various  lines. 
The  key-letter  will  be  so  large  that  it 
can  be  noted  at  a  glance  and  will  stop 
misuse  of  the  transfer  privilege,  which 
has  cost  the  company  an  average  of 
$2,000  per  day.  The  new  transfers  have 
already  been  placed  in  service  on  five 
of  the  company's  lines. 

Ten  -  Cent  Fare  Stands. — Ten  cents 
will  continue  to  be  the  cash  fare  charged 
by  the  Michigan  Railway  on  its  lines 
in  Battle  Creek,  Mich.,  for  at  least  sixty 
days  longer.  The  State  Public  Utilities 
Commission  at  a  recent  hearing  granted 
the  company  permission  to  retain  the 
10-cent  fare  temporarily.  The  city  of 
Battle  Creek  had  sought  to  have  the 
rate  reduced.  The  fare  was  raised  by 
agreement  among  the  commission,  the 
city  and  the  company  last  June.  Traf- 
fic for  the  month  of  July  showed  a  fall- 
ing off  of  24  per  cent  as  compared  with 
the  traffic  for  the  same  month  a  year 
ago. 

Six  Cents  in  Sioux  City. — Six  cents 
became  the  fare  charged  by  the  Sioux 
City  (Iowa)  Service  Company  on  Sept. 
10.  The  company  was  recently  author- 
ized by  the  voters  to  raise  its  rate  from 
5  cents  to  6  cents.  The  increase  had 
previously  been  recommended  by  a  com- 
mittee of  citizens  after  a  careful  in- 
vestigation of  the  company's  needs. 
New  tokens  and  fare  registers  ordered 
by  the  railway  are  not  expected  to  ar- 
rive until  October.  In  the  meantime 
the  old  tokens  are  being  sold  at  the 
rate  of  seventeen  for  $1.  The  company 
recently  raised  the  wages  of  its  em- 
ployees. 

Tokens  in  Dallas.— The  Dallas  (Tex.) 
Railway  has  installed  new  fare  boxes 
in  all  its  cars  for  handling  metal  tokens 
and  pennies.  The  old  boxes  were  not  de- 
signed to  register  pennies,  and  changes 
were  necessary.  Conductors  were  sup- 
plied with  pennies  and  the  company 
has  insisted  on  payment  of  fares  in 
the  form  of  a  nickel  and  one  penny  up 
to  this  time,  but  now  fares  may  be 
paid  in  any  manner  desired  and  6  pen- 
nies dropped  into  the  fare  box  if  the 
patron  desires.  The  company  has  put 
on  sale  metal  tokens  in  packages  of 
twenty  for  $1.20.  These  may  be  pur- 
chased at  all  the  leading  department 
and  drug  stores  in  the  city,  as  well  as 
at  the  offices  of  the  company. 

Would  Raise  Saginaw  Fares. — Rus- 
sell B.  Palmer,  general  superintendent 
of  the  Saginaw-Bay  City  Railway, 
Saginaw,  Mich.,  recently  appeared 
before  the  City  Council  of  Saginaw  to 
ask  that  the  company  be  allowed  a 
material  increase  in  fare.  Mr.  Palmer 
asked  the  Council  for  permission  to 
submit  figures  to  show  that  the  present 
6-cent  fare  is  inadequate.  While  ask- 
ing for  no  set  increase,  the  company's 
petition  declared  that  the  6-cent  fare, 
declared  insufficient  two  years  ago  in 
a  report  presented  by  Dean  Mortimer 
L.  Cooley,  was  not  bringing  sufficient 
returns  to  pay  operating  expenses  and 
taxes,  to  say  nothing  of  maintenance, 
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depreciation  or  interest  on  the  invest- 
ment. 
Fare  Rise  Urged  for  New  Orleans. — 

An  8-cent  cash  fare  is  recommended  for 
the  New  Orleans  Railway  &  Light  Com- 
pany, New  Orleans,  La.,  in  the  report 
of  the  three  special  masters  who  have 
been  inquiring  into  the  company's  finan- 
cial condition.  The  masters  have  just 
completed  their  investigation  and  in 
their  report  have  approved  an  increase 
in  the  wages  of  the  company's  em- 
ployees amounting  to  approximately  30 
per  cent.  They  began  their  work  shortly 
after  the  conclusion  of  the  strike  which 
tied  up  electric  railway  service  in  New 
Orleans  two  months  ago.  Their  report 
will  now  be  submitted  for  approval  to 
the  Federal  District  Court,  which  is  in 
charge  of  the  railway's  affairs.  The 
fare  is  now  6  cents. 

More  Penn  Lines  Raise  Rates. — Sev- 
eral electric  railways  operating  in  Penn- 
sylvania have  filed  with  the  State  Pub- 
lic Service  Commission  notice  of  their 
intention  to  increase  their  fare.  The 
Highland  Grove  Traction  Company,  Mc- 
Keesport,  will  raise  its  fare  from  5 
cents  to  10  cents.  The  Lancaster  & 
York  Furnace  Street  Railway,  Millers- 
ville,  proposes  to  replace  the  present 
5-cent  fare  with  one  at  6  cents.  The 
Lehigh  Valley  Transit  Company,  Allen- 
town,  and  the  Conestoga  Traction  Com- 
pany, Lancaster,  will  increase  their  ex- 
press rates  approximately  19  per  cent. 
The  Reading  Transit  &  Light  Company, 
Reading,  plans  to  raise  its  rates  for 
milk  transportation  and  other  freight 
rates. 

Kansas  City  Rise  Waits. — Pending  a 
decision  by  the  Missouri  Public  Service 
Commission,  there  will  be  no  increase 
in  fares  on  the  lines  of  the  Kansas 
City  Railways.  The  commission  con- 
sidered the  railway's  application  for  a 
rate  advance  at  a  hearing  ending  on 
Sept.  8,  and  took  the  matter  under  ad- 
visement, giving  the  company  ten  days 
in  which  to  file  a  brief  and  the  city 
twenty  days  more  in  which  to  file  a 
rebuttal.  The  company  is  seeking  au- 
thority to  introduce  a  flexible-fare  sys- 
tem, under  which  the  fare  would  ad- 
vance from  8  cents  straight  to  10  cents 
cash  or  three  tickets  for  25  cents.  Rep- 
resentatives of  the  city  government  ap- 
peared at  the  hearings  to  oppose  the 
increase,  contending  that  the  company's 
difficulty  was  due  to  over  capitalization. 

Hearing  Soon  on  Connecticut  Fares. — 
The  question  of  whether  or  not  the  Con- 
necticut Company,  New  Haven,  Conn., 
shall  be  allowed  to  increase  its  fare  be- 
yond the  7-cent  rate  authorized  by  the 
State  Public  Utilities  Commission  two 
months  ago,  will  come  up  for  settlement 
before  the  commisson  at  a  hearing  on 
Oct.  1.  At  the  time  the  7-cent  fare  was 
authorized  the  company  informed  the 
commission  that  this  rate  would  be 
insufficient  to  meet  its  operating  ex- 
penses, but  the  rate  was  allowed  to 
stand  until  the  commission  should 
have  an  opportunity  to  make  a  more 
thorough  study  of  the  company's  needs. 
Individual  trustees  of  the  Connecticut 
Company  have  expressed  themselves  as 


being  in  favor  of  a  10-cent  fare.  They 
contend  that  any  rate  less  than  a  dime 
will  prove  insufficient  to  meet  the  finan- 
cial requirements  of  the  system. 

Mayor  Bars  Brockton  Buses. — Jitney 
buses  will  not  operate  through  the 
streets  of  Brockton,  Mass.,  for  some 
time  to  come,  if  Mayor  William  L. 
Gleason  has  anything  to  say  on  the 
subject.  Mayor  Gleason  has  announced 
that  so  long  as  he  remains  the  city's 
chief  executive,  the  buses,  which  were 
barred  from  the  streets  on  Dec.  1  last, 
will  not  be  permitted  to  return.  An- 
nouncement of  the  Mayor's  attitude  is 
in  answer  to  a  demand  that  buses  from 
the  town  of  Whitman  be  allowed  to 
enter  the  city,  owing  to  the  recent  in- 
crease in  fares  by  the  Eastern  Mas- 
sachusetts State  Railway.  Mayor  Glea- 
son calls  attention  to  the  fact  that  last 
fall,  when  the  jitney  controversy  was 
before  the  public,  there  was  an  almost 
unanimous  vote  in  favor  of  the  electric 
railway  and  that  as  a  result  licenses 
of  300  jitney  operators  were  revoked. 

Traffic   Declines   as   Fares   Go   Up. — 

Many  commuters  who  in  going  to  their 
daily  work  in  Boston  and  other  cities 
of  Massachusetts  formerly  used  the 
lines  of  the  Eastern  Massachusetts 
Street  Railway  are  now  riding  on  the 
steam  roads.  The  falling  off  of  traffic 
on  the  electric  railway  followed  an  ad- 
vance of  its  fare  throughout  its  entire 
system,  made  necessary  by  the  recent 
advance  in  the  wages  of  its  employees 
amounting  to  $1,400,000  a  year.  In 
most  cases  the  fare  on  the  electric  lines 
was  raised  from  10  cents  to  15  cents  in 
each  zone,  transfers  being  abolished. 
The  results  of  the  fare  raise  are  indi- 
cated by  the  case  of  a  steam  train  leav- 
ing for  Boston  from  a  nearby  city  at 
6:25  a.m.  on  Sept.  15.  This  train  car- 
ried 146  passengers,  whereas  formerly 
the  average  had  been  from  twenty  to 
thirty  passengers. 

P.    R.   T.   Seeks    Public's    Support.— 

Patrons  of  the  Philadelphia  (Pa.)  Rapid 
Transit  Company  are  being  given  the 
opportunity  to  learn  at  first  hand  the 
manner  in  which  they  will  be  affected 
by  the  proposed  abolition  of  transfers 
on  the  P.  R.  T.  system.  Thomas  E. 
Mitten,  president  of  the  P.  R.  T.,  has 
adopted  the  policy  of  laying  the  com- 
pany's case  directly  before  the  car-rid- 
ing public  through  the  medium  of  ad- 
vertisements in  the  Philadelphia  news- 
papers. The  company  on  Sept.  17 
printed  a  full-page  map  of  the  city 
showing  the  P.  R.  T.  routes  to  bring 
out  the  fact  that  the  great  majority 
of  car  riders  would  continue  to  ride 
for  a  nickel.  In  commenting  upon  this 
feature  of  the  contemplated  rate 
change  the  company  pointed  out  that 
the  discontinuance  of  transfers  would 
release  the  equivalent  of  300  cars  for 
improved  service. 

Bosmen  Unite  in  Muskegon. — Twenty- 
four  persons  operating  motor  buses  in 
Muskegon,  Mich.,  have  incorporated 
under  the  name  of  the  ^lichigan  Jitney 
Bus  Company.  The  new  concern  is 
capitalized  at  $200,000,  of  which  $103,- 


000  is  given  as  the  value  of  the  thirty- 
seven  buses  owned  by  the  company. 
Definite  routes  for  the  various  cars 
have  been  mapped  out  and  each  bus  will 
operate  on  schedule  time.  Snow  plows 
will  be  purchased,  it  is  said,  to  keep  the 
routes  clear  in  winter.  The  fare 
charged  will  be  6  cents.  No  transfers 
will  be  given.  Each  bus  will  be  oper- 
ated from  the  outskirts  of  the  city  to 
the  main  business  section.  The  pres- 
ent rate  of  fare  of  the  Muskegon  "Trac- 
tion &  Lighting  Company  is  four  tickets 
for  30  cents  or  10  cents  cash.  The  in- 
corporators made  the  claim  that  about 
60  per  cent  of  the  business  in  Muskegon 
was  now  being  handled  by  the  buses, 
which  before  the  incorporation  oper- 
ated individually. 

CaUfomia  Buses  Ask  Rate  Increase. 

— -Three  motor  bus  companies  operat- 
ing a  system  of  lines  in  southern  Cali- 
fornia have  applied  to  the  State  Rail- 
road Commission  for  an  increase  in 
passenger  fares  amounting  to  20  per 
cent.  The  rate  advances,  if  allowed, 
will  affect  approximately  90  per  cent  of 
the  motor  buses  serving  the  southern 
section  of  the  state.  The  applications 
for  relief  were  heard  by  the  commission 
in  Los  Angeles  on  Sept.  8.  The  com- 
panies applying  for  higher  fares  are 
the  Motor  Transit  Company,  the  White 
Bus  Lines,  and  the  Pickwick  Stages 
Company  and  affiliated  lines.  These 
three  systems  and  their  affiliations  are 
largely  under  the  control  of  the  Motor 
Transit  Company,  the  parent  organiza- 
tion. They  operate  126  autobuses  over 
a  system  of  public  highways  covering 
more  than  650  miles.  This  mileage 
extends  from  Bakersfield  on  the  north 
to  San  Diego  and  Imperial  Valley 
points  on  the  south.  The  lines  carry 
200,000  passengers  per  month  and  oper- 
ate a  monthly  car  mileage  of  600,000 
miles. 

Ten    Cents    Asked    in    Albany. — The 

United  Traction  Company,  Albany,  N. 
Y.,  has  filed  a  petition  with  the  Public 
Service  Commission,  Second  District, 
asking  that  its  fare  rate  be  fixed  at 
10  cents  within  local  zones,  and  20  cents 
on  its  through  zones  as  they  exist  at 
present.  The  company  also  asks  that 
unless  the  city  of  Troy  waives  a  fran- 
chise restriction,  the  company  be  per- 
mitted to  create  a  new  zone  or  zones, 
including  the  territory  within  Troy,  and 
that  such  rates  be  established  within 
such  zone  or  zones  as  may  be  "just 
and  reasonable."  The  company  has  suf- 
fered a  deficit  from  operations  from 
1914  up  to  July  1  of  this  year,  of  $420,- 
671.65,  of  which  $100,000  was  incurred 
the  first  six  months  of  this  year.  The 
company  granted  its  motormen  and 
conductors  an  increase  in  wages  of  15 
cents  an  hour  on  July  28,  this  increase 
being  retroactive  to  July  1.  The  in- 
crease raised  the  wages  from  41,  43 
and  45  cents  an  hour,  to  56,  58  and  60 
cents  an  hour.  The  15-cent  increase 
will  mean  an  additional  expense  to  the 
company  of  $600,000  a  year.  The  new 
agreement  is  limited  to  four  months, 
which  will  make  the  expense  to  the 
company  $200,000  up  to  Nov.  1. 
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Personal  Mention 


Veterans  Honor  General  Harries 

Brig.-Gen.  George  H.  Harries,  for- 
merly president  of  the  American  Elec- 
tric Railway  Association,  was  elected 
commander-in-chief  of  the  Military 
Order  of  the  World  War  at  the  con- 
vention of  that  body  at  Detroit,  Mich. 
General  Harries  recently  resumed  his 
duties  as  a  vice-president  of  the 
Byllesby  Engineering  &  Management 
Corporation,  Chicago,  111.,  after  serv- 
ing with  distinction  with  the  National 
Army  in  France  and  later  as  head  of 
the  American  Commission  which  had 
charge  of  the  repatriation  of  war  pris- 
oners. 

General  Harries'  military  career 
dates  back  to  the  frontier  wars  with 
the  Indians,  when  he  served  as  a  scout 
under  Generals  Miles  and  Crook.  In 
the  Spanish-American  War,  as  colonel 
of  infantry  volunteers,  he  participated 
in  the  siege  of  Santiago,  Cuba.  In  the 
World  War  as  brigadier  general  of 
the  National  Army  he  was  in  the  thick 
of  things  at  Verdun. 

Later  he  served  at  Brest  during  the 
embarkation  of  troops  for  the  return 
to  the  United  States.  He  was  then  ap- 
pointed American  commissioner  on  the 
repatriation  of  allied  prisoners  of  war, 
and  was  the  first  American  to  reach  the 
goal  coveted  by  the  soldiers  of  all  the 
allied  nations.  Nine  months  of  dis- 
tinguished service  at  Berlin  during  rev- 
olutionary turmoil  brought  to  him  dec- 
orations from  several  countries,  includ- 
ing that  of  Commander  of  the  Legion 
of  Honor  and  the  Distinguished  Serv- 
ice Medal. 


W.  F.  Anderson  has  been  appointed 
auditor  of  the  Manhattan  &  Queens 
Traction  Corporation,  New  York,  N.  Y. 
Mr.  Anderson  is  a  graduate  of  Rensse- 
laer Polytechnic  Institute,  Troy,  N.  Y. 
For  several  months  he  has  been  con- 
nected with  the  Doherty  Training  School 
for  electric  railway  students  at  Toledo, 
Ohio.  The  New  York  &  Queens  Trac- 
tion Corporation  is  one  of  the  Doherty 
properties. 

T.  H.  Mann,  terminal  freight  agent 
for  the  Pacific  Electric  Railway,  Los 
Angeles,  Cal.,  has  resigned.  Mr.  Mann 
plans  to  become  associated  with  the 
Los  Angeles  office  of  a  steamship  com- 
pany. He  has  been  connected  with  the 
Pacific  Electric  Railway  for  more  than 
twelve  years.  He  was  formerly  em- 
ployed by  the  old  Los  Angeles  &  Re- 
dondo  Railway,  which  later  became  a 
part  of  the  Pacific  Electric  Railway 
system. 

Edward  T.  Moore,  formerly  vice- 
president  and  general  manager  of  the 
Dallas  (Tex.)  Consolidated  Street  Rail- 
way, has  been  elected  president  and  a 
director  of  the  Simms  Petroleum  Com- 
pany, New  York,  N.  Y.    Mr.  Moore  was 


manager  of  the  Dallas  traction  system 
for  fifteen  years  prior  to  the  consoli- 
dation of  the  lines  under  the  Strickland- 
Hobson  management  in  April,  1917. 
Following  this  consolidation,  Mr.  Moore 
went  to  New  York. 


B.  S.  Hanchett  Retires 

Veteran  Operator  Resigns  as  President 

of  the  Grand  Rapids  Railway — 

Succeeded  by  B.  C.  Cobb 

Thirty-seven  years  after  taking  up 
street  railway  work  at  Grand  Rapids, 
Mich.,  Benjamin  S.  Hanchett  has  retired 
as  president  of  the  Grand  Rapids  Rail- 
way. B.  C.  Cobb,  of  the  firm  of  Hoden- 
pyl.  Hardy  &  Company,  investment 
bankers,  and  vice-president  of  the 
Grand  Rapids  Railway,  has  been  elected 
Mr.   Hanchett's   successor.     No  change 


H,    S.    HANCHETT 


in  the  policy  of  the  company  is  contem- 
plated under  the  presidency  of  Mr.  Cobb, 
who  in  addition  to  his  duties  as  vice- 
president  has  been  chairman  of  the 
operating  committee  of  the  railway  for 
several  years. 

Mr.  Hanchett's  retirement  marks  the 
close  of  a  ten-year  period  during  which 
he  has  successfully  administered  the 
railway's  affairs  as  its  president.  Ill 
health  and  a  desire  to  take  a  complete 
rest  were  responsible  for  his  resigna- 
tion. For  the  time  being  Mr.  Hanchett 
will  withdraw  from  public  life  and  will 
take  a  long  vacation  in  an  endeavor  to 
build  up  his  health,  which  has  not  been 
rugged  for  several  months. 

Mr.  Hanchett  was  born  in  1869.  At 
the  age  of  fourteen  years  he  entered 
the  employ  of  the  Grand  Rapids  horse- 
car  system  as  an  office  boy.  Soon  there- 
after he  was  promoted  to  the  position 
of  assistant  book-keeper,  and  then  to 
book-keeper.  In  1888  he  was  made 
chief  clerk  of  the  company.  Subse- 
quently,   he    was    made    paymaster    of 


the  company  and  later  was  elected  sec- 
retary. When  the  Valley  City  Street 
&  Cable  Railway  purchased  all  the  local 
lines  in  Grand  Rapids  and  changed  the 
motive  power  from  horses  to  electricity, 
Mr.  Hanchett  was  elected  secretary  and 
assistant  treasurer  of  this  company. 

In  1900  the  railways  in  Grand  Rapids 
were  taken  over  by  the  Grand  Rapids 
Railway,  and  Mr.  Hanchett  was  elected 
secretary-treasurer  of  the  new  company. 
In  March,  1904,  he  was  appointed  gen- 
eral manager  to  succeed  the  late  Hugh 
S.  Johnson  and  was  continued  as  secre- 
tary-treasurer of  the  company.  The 
great  grovsrth  of  the  system  and  the  per- 
fecting of  the  system  were  accomplished 
under  Mr.  Hanchett's  management.  He 
became  president  of  the  company  in 
1910. 

Mr.  Cobb,  who  succeeds  Mr.  Hanchett 
is  president  of  the  Northern  Ohio  Trac- 
tion &  Light  Company.,  Akron,  Ohio., 
and  is  also  an  official  of  a  number  of 
other  traction  and  power  properties 
throughout  the  country,  representing 
Hodenpyl,  Hardy  &  Company.  Mr. 
Cobb  was  born  in  Boston,  Mass.,  in 
1870.  He  attended  the  Boston  Latin 
School,  and  later  went  to  Andover  Acad- 
emy. Mr.  Cobb  has  been  in  public  util- 
ity work  for  about  twenty-four  years. 
He  began  his  career  in  the  office  of  the 
Grand  Rapids  Gas  Company  in  1894. 
Four  years  later  he  became  general 
superintendent  of  the  Detroit  (Mich.) 
Gas  Company.  Three  years  thereafter 
he  left  Detroit  to  become  vice-president 
and  general  manager  of  the  Saginaw- 
Bay  City  Railway  &  Lighting  Company. 
In  1906  he  became  a  member  of  Hoden- 
pyl, Hardy  &  Company,  vdth  headquar- 
ters in  New  York  City. 


B.  H.  Hart,  who  has  been  superin- 
tendent of  maintenance  of  way  of  the 
Texas  Electric,  Dallas,  Tex.,  with  head- 
quarters in  Sherman,  Tex.,  has  resigned 
to  become  superintendent  of  mainte- 
nance of  way  of  the  Gulf  Coast  Lines 
with  headquarters  at  Kingsville. 

Charles  T.  Doerr  has  been  appointed 
purchasing  agent  of  the  Alabama 
Power  Company,  Birmingham,  Ala.  Mr. 
Doerr  was  formerly  purchasing  agent 
of  the  Birmingham  Railway,  Light  and 
Power  Company.  Later  he  served  with 
the  Air  Nitrates  Corporation. 

Orrin  E.  French  has  been  appointed 
general  assistant  to  P.  F.  Sheehan, 
manager  of  the  Brockton  Division  of 
the  Eastern  Massachusetts  Street  Rail- 
way, Boston,  Mass.  Mr.  French  is  a 
veteran  employee  of  the  Bay  State  sys- 
tem. Prior  to  his  recent  promotion  he 
was  foreman  of  the  North  Abington 
carhouse. 

Irving  S.  Fairly,  Assistant  City  So- 
'licitor  of  Toronto,  Ont.,  has  been  ap- 
pointed solicitor  to  the  Transportation 
Commission  recently  appointed  by  the 
Toronto  City  Council  to  take  charge  of 
the  affairs  of  the  Toronto  Railway 
when  the  franchise  expires  in  1921. 
Mr.  Fairty  has  been  connected  with 
the  city's  legal  department  since  June, 
1912. 


Manufadures  and  the  Markets 

DISCUSSIONS  OF  MARKET  AND  TRADE  CONDITIONS  FOR  THE  MANUFACTURER. 

SALESMAN  AND  PURCHASING  AGENT 
ROLLING  STOCK  PURCHASES  BUSINESS  ANNOUNCEMENTS 


Big  Market  for  Car  Seatings 
Anticipated 

Seat   Demand   Light   but  Good   Orders 

for  Repair  Material — Steam  Roads 

Expected  to  Buy   Heavily 

Manufacturers  of  car  seats  report 
only  a  fair  volume  of  business  at  pres- 
ent. The  buying  of  new  seats  is  very 
small  but  orders  for  seating  material, 
such  as  rattan,  are  fairly  good.  Many 
car  builders  are  now  making  their  own 
finished  seats  and  this  partly  accounts 
for  the  light  demand  for  that  product. 
On  the  other  hand,  a  growing  volume  of 
orders  for  bus  seats  is  reported.  Elec- 
tric traction  companies  are  buying  seat- 
ings for  repair  purposes  only  as  ab- 
solutely needed.  Manufacturers  say 
there  is  an  increasing  tendency  to  re- 
place rattan  material  with  slat  seats. 
This  is  especially  true  regarding  safety 
cars.  Buying  on  the  part  of  the  steam 
roads  has  not  developed  heavily  as  yet. 
A  big  market  is  anticipated  in  that 
quarter  as  repairs  to  the  seat  equipment 
of  steam  roads  have  been  at  a  low  ebb. 
Some  producers  think  it  may  still  be 
some  time  before  the  influence  of  this 
buying  is  felt,  but  others  are  optimistic 
over  the  prospect  of  its  appearance 
within  the  next  two  or  thi-ee  months. 
The  needs  of  electric  traction  companies 
will  be  well  taken  care  of  in  any  case, 
it  is  said. 

The  buying  of  seating  material  by 
steam  railroads  is  not  expected  to  affect 
seriously  the  supply  available  for  trac- 
tion companies,  it  is  stated.  It  may 
affect  production,  it  is  true,  if  manu- 
facturing facilities  should  become  al- 
most entirely  absorbed,  but  this  is  not 
thought  to  be  probable.  Furthermore, 
conditions  of  raw  material  in  the  two 
markets  do  not  greatly  overlap,  as 
steam  railroads  mostly  require  plush 
and  imitation  leather  for  seats,  while 
electric  traction  companies  generally 
use  rattan  or  wood. 
Manufacturing  Conditions  Improving 

Manufacturing  conditions  in  general 
are  improving  at  present.  No  fault  is 
found  with  domestic  labor  conditions, 
though  prices  of  native  labor  in  the  Far 
East,  where  the  rattan  is  obtained,  are 
said  to  be  high  compared  with  other 
years.  Some  manufacturers  say  rattan 
is  scarce  and  that  ship  bottoms  to 
transport  the  material  are  difficult  to 
obtain.  Other  producers  are  not  meet- 
ing with  these  difficulties.  As  a  conse- 
quence, the  condition  of  rattan  seating 
material  stocks  varies  considerably. 
Delivery  conditions  generally  are  said 
to  be  improving.  On  wooden  seats 
manufacturers  say  there  is  no  short- 
age. On  the  other  hand,  reports  agree 
that  the  supply  of  plush  and  imitation 


and  real  leather  is  very  low.  To  obtain 
deliveries  by  next  spring  on  steel  seats 
covered  with  this  material,  orders  will 
have  to  be  placed  the  latter  part  of  this 
year.  Deliveries  cannot  possibly  be 
made  under  about  four  months,  ac- 
cording to  one  large  producer,  and  this 
figure  runs  up  as  long  as  six  months. 
Deliveries  of  finished  rattan  and  wooden 


slat  seats  range  from  four  to  eight 
weeks,  while  the  rattan  covering  itself 
can  be  obtained  from  stock  up  to  two 
or  three  weeks.  No  cancellations  have 
been  received. 

One  of  the  large  manufacturers  of 
this  material  says  the  price  trend  is 
upward  and  that  higher  quotations 
would  not  be  surprising  before  long. 


Transportation  Holding  Up  Wood  Tie  Deliveries 

stocks  at  the  Camps  Good — Current  Orders  for  Repair  Work 
Only,  but  Heavier  Demand  Expected 


Demand  for  wood  ties  is  fairly  good 
at  present,  but  a  much  larger  volume 
of  orders  is  expected  to  develop  soon, 
it  is  stated.  This  expectation  is  based 
on  the  estimated  purchases  which 
steam  roads  are  expected  to  make.  The 
buying  movement  from  this  quarter 
that  was  anticipated  when  the  carriers 
received  financial  assistance  in  the  form 
of  rate  increases  has  not  as  yet  af- 
fected the  tie  market  appreciably.  Pro- 
ducers seem  to  be  optimistic  regarding 
the  outlook,  however. 

Normal  demand  for  railroad  ties  from 
all  interests  is  about  100,000,000  to 
125,000,000  annually,  according  to  the 
United  States  Forest  Service.  Dur- 
ing the  war  and  the  period  of  Federal 
supervision  the  carriers  of  the  country 
reduced  roadbed  extensions  and  repairs 
to  the  level  of  absolute  necessity.  Tie 
purchases  were  therefore  at  a  mini- 
mum. In  1918,  according  to  the  same 
source  of  information,  purchases  were 
slightly  under  77,500,000  ties  and  in 
ten  months  of  1919  slightly  over  84,- 
500,000.  Because  of  this  curtailment 
in  demand  during  the  past  few  seasons 
producers  are  looking  for  a  growing 
market  in  spite  of  present  light  orders. 
Buying  on  the  part  of  electric  trac- 
tion companies  is  also  rather  light  just 
now.  Producers  report  that  orders  from 
electric  railways  are  almost  entirely  for 
repair  purposes. 

A  feature  of  the  demand  is  the  grow- 
ing influx  of  Douglas  fir  ties  into  Middle 
Western  and  Eastern  States,  according 
to  the  Forest  Service.  These  are  re- 
gions which  in  the  past  have  largely 
been  supplied  by  oak  cut  along  the 
right  of  way.  The  excessive  cost  and 
uncertainty  of  an  adequate  supply  of 
such  ties  have  brought  about  this 
change  in  the  source  of  supply.  On  the 
whole,  sales  thus  far  this  season  have 
not  been  up  to  the  normal  standard  of 
other  years,  according  to  representative 
producers.  No  cancellations  have  been 
received,  however. 

There  are  plenty  of  ties  available  at 
the  tie  camps,  but  a  shortage  of  cars 
has    made    it    largely    impossible    to 


market  them.  Shipments  of  pine  ties 
as  a  rule  can  be  made  from  stock,  but 
deliveries  are  ranging  in  the  neighbor- 
hood of  two  to  four  weeks.  Many  cus- 
tomers are  specifying  treated  ties  in 
their  orders  and  this  process  adds 
about  75  to  80  cents  to  the  cost  of  the 
tie.  The  creosote  oil  used  in  treating 
the  wood  is  very  scarce  at  present. 
About  30  to  40  per  cent  of  the  ties  are 
now  so  treated,  it  is  reported.  Prices 
are  holding  steady,  a  standard  8  ft.  x 
6  in.  x  8  in.  yellow  pine  tie  being  quoted 
at  about   $2.80. 


Favorable  Conditions  in 
Brake  Shoe  Production 

Deliveries  Are  Good  and  Raw  Material 

Situation  Is  Improved — Possibility 

of  Higher  Prices 

Deliveries  of  brake  shoes,  according 
tc  information  obtained  from  one  of 
the  leading  producers  in  this  line,  are 
being  made  in  good  shape  and  are  con- 
tinuing to  improve.  Shipments  of  coal, 
coke,  pig  iron,  etc.,  have  been  slow 
heretofore,  but  supplies  are  now  arriv- 
ing in  better  time  as  the  freight  situa- 
tion continues  to  clear  up.  Raw  mate- 
rial requirements  of  manufacturers  are 
anticipated  in  advance  and  reserve 
stocks  of  material  are  kept  on  hand. 
This  aids  in  maintaining  the  supply  of 
the  finished  product. 

The  season  has  been  a  normal  one 
as  regards  sales.  Orders  on  behalf  of 
new  rolling  stock  have  been  a  negligible 
factor  in  the  business.  Orders  from 
electric  traction  companies  are  ap- 
parently being  placed  only  as  absolutely 
needed.  The  buying  movement  of  steam 
railroads  that  has  been  anticipated 
since  their  recent  rate  increases  does 
not  seem  to  have  made  itself  felt  ap- 
preciably as  yet.  Manufacturers  are 
optimistic  regarding  the  future  de- 
velopment of  this  business,  however, 
though  they  seem  to  think  it  may  be 
some  time  before  the  buying  program 
of  the  carriers  throughout  the  country, 
calling  for  expenditures  of  more  than 
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$750,000,000,  is  put  into  operation. 
About  a  fourth  of  the  total  expendi- 
tures, it  is  estimated,  will  go  for  roll- 
ing stock,  including  repairs  to  existing 
equipment.  No  matter  how  large  the 
orders  that  may  develop  in  the  future 
from  steam  roads,  manufacturers  state 
that  they  will  be  able  to  take  care  of 
the  needs  of  electric  traction  com- 
panies. 

Prices  on  brake  shoes  have  held 
steady  for  the  past  two  months.  The 
price  tendency,  in  the  opinion  of  one 
of  the  prominent  manufacturers,  seems 
to  point  to  further  advances  being 
made.  This  view,  it  is  stated,  is  based 
on  the  prevailing  high  prices  for  such 
material  as  pig  iron,  coke  and  coal. 
The  labor  situation  in  this  field  is  now 
reported   satisfactory. 


cars  placed  lierounder  shall  be  made  to  the 
Interstate  Commerce  Commission  by  the 
railroad  placing  the  cars  as  often  as  once 
each  week. 


Definition  of  Utilities  Entitled 
to  Assigned  Coal  Cars 

New  Order  Aims  to  Eliminate  Abuses 

of  System — Scope  of  Privilege 

Is  Restricted 

Public  utilities  which  are  entitled  to 
receive  assigned  cars  for  their  coal  sup- 
ply are  defined  by  the  Interstate  Com- 
merce Commission  in  a  new  service 
order.  The  new  order  has  been  worded 
in  an  effort  to  eliminate  certain  abuses 
alleged  to  have  been  taking  place  under 
the  old  order.  It  is  claimed  that  as- 
signed cars  were  being  furnished  to 
activities  which  could  not  be  classed 
properly  as  public  utilities. 

Under  the  new  order  assigned  cars 
are  limited,  to  those  utilities  which 
serve  the  general  public  directly  under 
a  franchise.  When  a  utility  is  not 
owned  by  a  public  agency  the  applica- 
tion for  a  permit  to  obtain  assigned 
cars  must  be  approved  by  the  Public 
Utilities  Commission  or  the  Railroad 
Commission  of  the  state  in  which  the 
plant  is  located.  The  text  of  a  portion 
of  the  new  o.der,  which  the  Interstate 
Commerce  Commission  designated  as 
Service  Order  No.  16,  is  as  follows: 

It  is  ordered.  That  effective  Sept.  19,  1920. 
.""d  until  further  order  of  the  commission, 
all  common  carriers  by  railroad  within  said 
territory  to  the  extent  that  may  be  neces- 
sai-y  in  order  that  public  utilities  which 
directly  serve  the  general  public  under  a 
franchise  therefor  with  street  and  interur- 
ban  railways,  electric  power  and  light,  gas, 
ice,  water  and  sewer  works  ;  also  ice  plants 
which  directly  f:upply  the  public  generally 
with  ice  :  also  hospitals,  schools  and  other 
public  institutions  of  the  United  States, 
state  or  municipal  governments,  may  be 
kept  supplied  for  current  use  but  not  for 
storage,  exchange,  or  sale,  be,  and  they 
are  hereby,  authorized  to  place,  furnish 
and  ass'gn  cars  to  coal  mines  for  the  trans- 
portation of  such  coal  in  addition  to  and 
without  regard .  to  the  existing  ratings  and 
distributive  shares  for  mln>;s  upon  said 
railroads ;  provided,  no  cars  shall  be  so 
placed,  furnished  or  supplied  by  any  such 
carriers  without  written  application  there- 
for, showing  that  such  coal  is  needed  solely 
for  the  current  use  of  the  applicant  and 
not  for  storage,  exchange,  or  sai'^,  in  ordei" 
that  applicant  may  continue  its  public  serv- 
ice in  daily  operation,  which  application,  in 
the  case  of  public  utilities  not  owned  by 
some  governmental  agency,  shall  be  ap- 
pj'oved  by  the  public  service  commission 
or  railroad  commission  of  the  state  in  which 
said  plant  is  located  if  there  be  one,  and 
all  .«;uch  applications  shall  be  concurred  in 
by  the  delivering  railroad ;  and  provided, 
further,  that  such  coal  shall  not  be  sub- 
ject to  reconsignment  except  to  public  util- 
ities or  public  institutions  as  above  de- 
scribed,  and   that   a   written   report   of   the 


New  One-Man  Car  Manufacturer 

Theodore  A.  Brewster,  former  chief 
draughtsman  and  engineer  for  the  St. 
Louis  Car  Company,  has  announced  the 
organization  of  the  Missouri  Car  Com- 
pany, a  $500,000  corporation,  which 
plans  to  manufacture  one-man  street 
cars.  The  company,  according  to  Mr. 
Brewster,  will  purchase  ten  acres  in 
the  new  industrial  district  in  North  St. 
Louis  and  within  the  next  two  or  three 
months  will  start  construction  of  the 
first  of  five  units  of  its  manufacturing 
plants.  The  first  plant  will  cost  about 
$250,000  and  will  employ  500  people. 
This  plant,  with  a  capacity  of  600  to 
800  cars  a  year,  will  be  completed  in 
eight  or  ten  months,  it  is  stated,  and 
the  first  cars  will  be  on  the  market  in 
less  than  a  year.  The  car  to  be  manu- 
factured will  weigh  14,000  lb.  A  pat- 
ented truck  claimed  to  eliminate  swing- 
ing and  jolting  has  been  purchased.  The 
oflncers  of  the  new  company  are:  T.  A. 
Brewster,  president;  J.  J.  O'Brien,  vice- 
president  and  treasurer,  and  G.  Elmo 
Holke,  secretary.  The  company  will 
have  its  offices  in  the  Central  National 
Bank   Building,   St.   Louis. 


ban  cars,  one  double-truck  snow  sweeper 
and  one  double-truck  snowplow. 

Burlington  (Iowa)  Railway  &  Light 
Company  will  replace  the  fifteen  cars 
now  in  use  on  the  system  with  Bimey 
type  safety  cars.  Six  of  the  safety 
cars  were  expected  to  be  put  into  op- 
eration the  latter  part  of  this  month 
and  these  will  be  followed  by  nine 
others,  it  is  reported.  Delivery  of  the 
new  cars,  which  were  built  in  St.  Louis, 
was  promised  in  August,  but  shipment 
was  delayed. 


Issue  of  $1,090,000  in  Notes  to 
Pay  for  139  New  Cars 

Milwaukee  (Wis.)  Electric  Railway 
&  Light  Company  has  sold  an  issue  of 
$1,090,000  ten-year  8  per  cent  sinking 
fund  equipment  trust  gold  certificates 
at  par  and  interest  through  W.  A.  Read 
&  Company.  The  notes  are  dated  Oct. 
1,  1920,  and  are  issued  under  the  Phila- 
delphia plan  against  139  new  standard 
steel  stveet  railway  cars.  The  cost  of 
these  will  be  $1,560,000.  An  initial 
payment  of  $470,000  has  been  made  by 
the  company.  At  the  time  of  going  to 
press  the  certificates  were  quoted 
at    $101. 


Rolling  Stock 


J 


Havana  Electric  Railway,  Light  & 
Power  Company,  Havana,  Cuba,  an- 
nounces that  it  expects  to  purchase 
twenty  or  more  6-yard  steel  dump  cars 
for  coal  and  construction  materials. 

Brockton  &  Plymouth  Street  Rail- 
way, Plymouth,  Mass.,  is  reported  to 
have  ordered  four  more  safety  cars. 
At  least  one  new  snowplow  will  also 
be  purchased,  it  is  reported. 

Poughkeepsie  &  Wappingers  Falls 
Railway,  Poughkeepsie,  N.  Y.,  in  its 
application  to  the  Public  Service  Com- 
mission for  authority  to  issue  new 
bonds  for  extensions  and  improvements, 
has  included  seven  safety  cars  in  the 
contemplated  additions. 

Empire  State  Railroad  Corporation, 
Syracuse,  N.  Y.,  has  asked  the  Public 
Service  Commission  for  the  Second 
District  for  authority  to  issue  $70,000 
in  equipment  trust  notes  to  enable  the 
company  to  purchase  three  new  interur- 


Franchises 


Knoxville  Railway  &  Light  Company, 
Knoxville,  Tenn. — The  Knoxville  Rail- 
way &  Light  Company  has  received  a 
franchise  to  enlarge  its  system  by  con- 
structing new  and  additional  tracks  on 
Wall  Avenue,  Broadway  and  Fifth  Ave- 
nue, Walnut  Street  and  Asylum  Ave- 
nue. Reference  to  the  plans  of  the 
company  for  these  improvements  was 
made  in  the  Electric  Railway  Jour- 
nal recently. 


Track  and  Roadway 


Trinidad  Electric  Transmission  Rail- 
way &  Gas  Company,  Trinidad,  Col. — 

The  Public  Utilities  Commission  of 
Colorado  has  refused  a  permit  to  the 
Trinidad  Electric  Transmission  Railway 
&  Gas  Company  to  remove  its  tracks 
on  Pine  Street  from  State  to  San  Juan 
Street. 

Pacific  Electric  Railway,  Los  Angeles, 
Cal. — The  State  Railroad  Commission 
has  approved  changes  in  the  trackage 
of  the  Pacific  Electric  Railway  in  Long 
Beach.  The  relocation  of  the  tracks 
and  the  construction  of  crossings  at 
grade  over  the  Southern  Pacific  and 
the  San  Pedro  branch  of  the  Los  An- 
geles &  Salt  Lake  Railroad  were  made 
necessary  by  the  construction  of  the 
flood  control  channel  by  the  Los  An- 
geles County  Flood  Control  District. 

Brockton  &  Plymouth  Street  Railway, 
Plymouth,  Mass.— The  Brockton  &  Ply- 
mouth Street  Railway  has  started  upon 
plans  for  a  new  power  house  to  be 
located  in  Kingston. 

Springfield  (Mass.)  Street  Railway. — 
The  Springfield  Street  Railway  is  start- 
ing to  lay  double  track  on  Front  Street. 
The  road  is  being  torn  up  and  the  work 
is  being  hurried  to  completion.  Per- 
mission to  lay  this  double  track  was 
granted  the  Springfield  Street  Railway 
some  time  ago. 

Eastern  Massachusetts  Street  Rail- 
way, Boston,  Mass. — If  the  City  Council 
of  Chelsea  acts  favorably  on  the  peti- 
tion of  the  Eastern  Massachusetts  Street 
Railway  for  the  establishment  of  a  pre- 
payment area  in  Chelsea  Square,  the 
company  will  start  at  once  on  the  con- 
struction of  a  station  in  the  square.  The 
station  plans  show  a  platfonii  35  ft.  x 
80  ft.  This  station  will  be  used  as  a 
transfer  point  and  all  ti-affic  from  the 
north  will  make  a  stop  at  Chelsea 
Square,  the  passengers  transferring  to 
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cars  for  Boston.   The  cost  of  this  under- 
taking will  be  more  than  $100,000. 

Syracuse  &  Suburban  Railroad,  Syra- 
cuse, N.  Y. — The  Public  Service  Com- 
mission, Second  District,  under  an  or- 
der issued  Sept.  3  has  directed  the 
Syracuse  &  Suburban  Railroad  to  re- 
construct its  track  in  Genesee  Street 
in  Fayetteville  and  locate  it  in  the  cen- 
ter of  the  street  and  conform  to  the 
new  grade.  Rails  and  ties  to  be  used 
shall  be  subject  to  the  approval  of  the 
commission,  the  company  to  submit 
within  fifteen  days  specifications  cov- 
ering the  rails  and  ties.  The  company 
is  to  notify  the  commission  in  ten  days 
whether  the  order  will  be  obeyed.  Fay- 
etteville trustees  asked  for  an  order 
requiring  rebuilding  of  the  tracks  and 
their  removal  to  the  center  of  Genesee 
Street,  the  road  now  being  located  on 
the  northerly  side  of  Genesee  Street, 
in  part.  Genesee  Street  is  a  part  of 
the  state  highway  system  and  its  im- 
provement is  under  way  and  the  change 
to  the  railroad  tracks  is  in  connection 
with  the  paving  operations.  Reference 
to  the  action  of  the  Fayetteville  trus- 
tees was  made  in  the  Electric  Rail- 
way Journal  for  Sept.  4. 

Poughkeepsie  &  Wappingers  Falls 
Railway,  Poughkeepsie,  N.  Y. — In  an 
application  to  the  Public  Service  Com- 
mission for  the  Second  District  to  issue 
5243,000  of  bonds,  the  Poughkeepsie  & 
Wappingers  Falls  Railway  outlines  a 
new  construction  program.  This  plan 
includes  the  laying  of  double  tracks 
with  concrete  pavement,  ballast  and 
steel  ties  between  the  carhouse  and 
Cherry  Street,  about  381  ft.,  and  be- 
tween the  east  side  of  Cherry  Street  on 
Main  Street  to  Grand  Avenue  about 
3,600  ft.  Single  track  will  be  replaced 
on  Main  Street  between  Grand  Ave- 
nue city  line  and  the  Arlington  switch 
with  tee  rail,  rock  ballast  and  ties. 
Overhead  trolley  equipment  will  be  re- 
constructed in  Main  and  other  streets. 
The  company  will  also  repair  its  dis- 
tribution system  on  Main  Street,  River 
to  White  and  on  the  north  side  install 
ties  and  raise  tracks  with  cinder  bal- 
last in  Grand  Avenue,  College  Avenue 
to  Driving  Park.  New  ties  will  also  be 
installed  between  Lynch's  and  Allendale. 

Cleburne,  Tex. — Business  men  of  Fort 
Worth  have  shown  interest  in  the  pro- 
posed interurban  line  from  Cleburne 
extending  westward  into  the  West 
Texas  oil  fields,  and  it  is  indicated  that 
the  Fort  Worth  Chamber  of  Commerce 
may  undertake  to  aid  in  the  financing 
of  the  project.  Present  plans  call  for 
an  interurban  line  originating  at  Cle- 
burne, where  a  junction  will  be  made 
with  the  Fort  Worth-Cleburne  line  of 
the  Tarrant  County  Traction  Company, 
thence  extending  westward,  touching 
Glen  Rose,  Stephenville,  Lingleville, 
Gorman,  Hico,  Dublin,  Cisco,  Desde- 
mona  and  other  oil  field  tovms.  Sev- 
eral meetings  have  been  held  in  various 
tovois  along  the  proposed  route,  and 
the  preliminary  work  looking  to  the 
raising  of  a  fund  of  $1,500,000  is  si 
ready  under  way.  In  the  Jan.  3  issue 
of  the  Electric  Railway  Journal  a 
reference  to  this   proposal  was   made 


and  again  in  the  June  19  issue  ref- 
erence was  made  to  the  election  of  a 
chairman  of  the  Cleburne  Interurban 
Association. 


Power  Houses,  Shops 
and  Buildings 


Public  Service  Railway,  Trenton,  N. 
J. — Thomas  N.  McCarter,  president  of 
the  Public  Service  Railway,  Newark, 
N.  J.,  has  announced  that  the  contract 
for  the  erection  of  a  trolley  terminal 
at  the  Federal  Street  ferry,  Camden, 
N.  J.,  has  been  signed.  Mr.  McCarter 
says  there  will  be  two  trolley  ap- 
proaches from  Delaware  Avenue.  The 
cars  will  discharge  the  passengers 
when  entering  the  terminal,  turn  a  loop 
and  run  to  a  loading  platform.  There 
will  also  be  an  extra  spur  track  for 
car  shortage  to  meet  rush-hour  needs. 
The  new  terminal  will  do  away  with 
the  "bull  pen"  now  used  by  the  trolley 
company  at  that  point. 

Bryan  &  College  Interurban  Railway, 
Bryan,  Tex.— The  Bryan  &  College  In- 
terurban Railway  will  purchase  cur- 
rent from  the  city  of  Bryan  for  the 
operation  of  its  cars  at  4  cents  to  5 
cents  per  kilowatt-hour,  according  to 
amount  of  current  used. 


Trade  Notes 


National  Association  of  Railroad  Tie 
Producers  will  hold  its  third  annual 
meeting  in  San  Francisco  on  Jan.  27 
and  28,  1921. 

The  Flexible  Steel  Lacing  Company, 
manufacturer  of  Flexco  lamp  guards, 
Flexco-Lok  lamp  guards,  alligator  steel 
belt  lacing,  etc.,  is  now  in  its  new 
factory  at  4607-4631  Lexington  Street, 
Chicago,   111. 

The  American  Wood  Preservers'  As- 
sociation has  set  the  dates  of  Jan.  25, 
26  and  27,  1921,  for  its  seventeenth  an- 
nual meeting,  to  be  held  in  San  Fran- 
cisco after  convening  with  the  engi- 
neers of  southern  California  in  Los 
Angeles  on  Jan.  24. 

Westinghouse  Electric  &  Manufactur- 
ing Company,  East  Pittsburgh,  Pa.,  an- 
nounces that  a  special  stockholders' 
meeting  will  be  held  at  the  East  Pitts- 
burgh office  on  Nov.  18,  for  the  purpose 
of  considering  an  increase  in  capital 
stock  from  $75,000,000  to  $125,000,000 
and  increasing  the  company's  indebted- 
ness by  $30,000,000. 

Dwight  P.  Robinson  &  Company,  with 
which  is  consolidated  the  former  corpo- 
ration, Westinghouse,  Church,  Kerr  & 
Company,  has  announced  the  appoint- 
ment of  Carl  C.  Thomas  as  Western  rep- 
resentative, with  ofllces  in  the  Electric 
Equipment  Building,  Los  Angeles,  Cal. 
Mr.  Thomas  was  formerly  professor  of 
mechanical  engineering  at  the  Johns 
Hopkins  University,  Baltimore,  Md. 

J.  H.  Cain,  formerly  with  the  Shore 
Line  Electric  Railway,  Norwich,  Corni., 
has  become  connected  with  the  Railway 
Audit  &  Inspection  Company,  Philadel- 
phia, Pa.     He  will  serve  as  the  general 


representative  for  New  York  State  and 
New  England. 

Greene,  Tweed  &  Company  announce 
arrangements  to  manufacture  their  line 
of  automatic  lubricators  in  their  new 
plant  at  Newai-k,  N.  J.  In  the  future 
all  shipments  will  be  made  from  there 
and  all  repairing  will  be  done  there 
instead  of  at  109  Duane  Street,  New 
York,  as  formerly. 

National  Association  of  Purchasing 
.\gents,  which  will  hold  its  annual  con- 
vention at  Chicago  on  Oct.  11,  12  and 
13,  announces  that  the  program  of  its 
standardization  conference,  which  will 
be  held  at  the  same  place  on  Oct.  9, 
will  include  discussion  of  standardiza- 
tion of  catalogs,  invoices  and  shafting 
sizes  and  pricing  on  the  decimal  system. 

The  Roller  -  Smith  Company,  233 
Broadway,  New  York  City,  announces 
that  its  Philadelphia  representative,  the 
Perkins-LeNoir  Company,  has  added  to 
its  sales  force  G.  C.  Unger.  He  will 
devote  his  attention  to  the  various  lines 
of  electrical  and  control  apparatus 
handled  by  the  Perkins-LeNoir  Com- 
pany and  will  specialize  in  the  Roller- 
Smith  products. 

Charles  E.  Patterson,  comptroller  of 
the  General  Electric  Company,  has  been 
elected  vice-president  of  the  company. 
Mr.  Patterson  was  previously  associated 
with  the  New  York  Central  Railroad 
and  the  American  Locomotive  Com- 
pany. He  aided  in  the  development  of 
the  Interstate  Commerce  Commis- 
sion's accounting  system  for  railways, 
and  was  appointed  chairman  of  the 
standing  committee  of  the  Electrical 
Manufacturers'  Council  wiiich  evolved 
the  standard  accounting  'cost  system 
for  the  electrical  manufacturing  indus- 
try. In  1901  he  became  comptroller 
of  the  American  Locomotive  Company. 
In  1909  he  joined  the  General  Electric 
Company  for  the  purpose  of  introduc- 
ing a  modern  accounting  system.  In 
1913  he  was  elected  comptroller  of  the 
company.  Mr.  Patterson  was  born  in 
1866.  He  will  still  retain  the  title  of 
comptroller  of  the  General  Electric 
Company,  acting  as  vice-president  in 
charge  of  accounting. 
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New  Advertising  Literature 


Instruments. — The  General  Electric 
Company,  Schenectady,  N.  Y.,  has  is- 
sued bulletin  No.  46,017,  to  supersede 
bulletin  No.  4,879,  on  direct-current  in- 
struments. 

Ammeters     and     Voltmeters.  —  The 

Roller-Smith  Company,  233  Broadway, 
New  York  City,  has  recently  issue  bul- 
letin No.  430,  covering  its  direct-current 
switchboard-type  voltmeters  and  am- 
meters; also  bulletin  No.  450,  describ- 
ing its  alternating-current  switchboard- 
type  voltmeters  and  ammeters. 

Condulets. — The  Crouse-Hinds  Com- 
pany, Syracuse,  N.  Y.,  has  recently 
issued  a  new  bulletin  on  condulets  for 
steam  and  electric  railroads,  for  car 
wiring,  locomotive  wiring,  signal-tower 
battery  charging,  etc. 
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Have  You 
Braking  Power 
for  Your 
Rush  Hour 
Loads? 


Rush  Hour  to  the  Chief  Engineer  means  75  to  125  per 
cent  overload  for  two  to  three  hours. 

To  the  Superintendent  of  Transportation,  it  means  more 
cars,  shorter  headways  and  greater  liability  of  accidents. 

Has  he  provided  the  additional  braking  power  to  take 
care  of  the  rush  hour  live  load  which,  in  many  cases,  is 
equal  to  the  weight  of  the  car  itself? 

Has  he  provided  insurance  for  his  safeties  on  the  heavy 
grade  ? 

Peak  load  power  is  absolutely  necessary  to  propel  cars.    * 

Type  "G"  Peacock  brakes  are  absolutely  necessary  to 
permit  peak  load  operation  with  perfect  safety. 


NATIONAL  BRAKE  CO. 

Buffalo,  N.  Y. 


Type'"G"IPeacock 
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115  BROADWAY 

NEW  YORK 


A 


STONE  &  WEBSTER 

incorporated 

Desitrn  and  Comtruot  Steam  Power  Stations,  Water  Power 

DerMopmente,  Transmission  Linee,  Substations,  Gas  Plants. 

NEW  YORK  BOSTON  CHICAGO 


SANDERSON   &  PORTER 

ENGINEERS 

REPORTS,  DESIGNS,  CONSTRUCTION,  MANAGEMENT 
HYDRO-ELECTRIC  DEVELOPMENTS 

RAILWAY,   LIGHT  and  POWER  PROPERTIES 

CHICAGO  NEW  YORK  SAN   FRANCISCO 


The  Arnold  Company 

ENGINEERS— CONSTRUCTORS 

ELECTRICAL— CIVIL— MECHANICAL 

105  South  La  Salle  Street 

CHICAGO 


ALBERT  S.  RICHEY 

ELECTRIC  RAILWAY  ENGINEER 

WORCESTER  POLYTECHNIC  INSTITUTE 

WORCESTER,   MASSACHUSETTS 


WALTER  JACKSON 

Contultant 

FARES   AND    BUSES 

More   revenue    from   more   riders 

143  Crary  Ave.,  Mt.  Vernon,  N.  Y. 


C.  E.  SMITH  &  CO. 

ConsttUing  EngineerM 

206S-75  Railway  Exchange  Bids.,  St.  Louis,  Mo. 

CUcaco  Kansas  City 

InTestigations,  Appraisals,  Expert  Testimony,  Bridge 

and  Structural  Work,  Electrification,  Grade  Crossing 

Elimination,    Foundations,    Power    Plants 


HEMPHILL  &  WELLS 

CONSULTING  ENGINEERS 

Gardner  F.  Wells  Albert  W.  Hemphill 

A  PPR  A  ISA  LS 

INVESTIGATIONS  COVERING 

Reorganization      Management      Operation      Construction 

43  Cedar  Street,  New  Yoric  City 


THE  J.  G.  WHITE 
ENGINEERING  CORPORATION 

Engineers — Constructors 

Industrial  Plants,  Buildings,  Steam  Power  Plants,  Water 
Powers,  Gas  Plants,  Steam  and  Electric  Rallroada, 
Transmission    Systems 

43  Exchange  Place,  New  York 


JOHN  A.  BEELER 

OPERATING  AND  RATE  INVESTIGATIONS 

TRAFFIC  SURVEYS  AND  SCHEDULES 

MANAGEMENT  -  CONSTRUCTION  -  APPRAISALS 

DIFFICULT  WORK  EXECUTED 

52  VANDERBILT  AVE.,  NEW  YORK 


J.  L.  JACOBS  &  COMPANY 

Engineers — StatiMtician* 

Investigations — Reports — Expert  Testimony 

Management,   Organization   and   Cost  Control 

Industrial  Relations  Problems — Statistical  Analyses 

Monadnock  Building,  Chicago 


ENGELHARDT  W.  HOLST 

Consulting   Engineer 

Appraisals,     Reports,     Rates,     Service     investigation 

studies   on   financial   and  physical   rehabilitation 

Reorganization,     Operation,     Management 

683  Atlantic  Ave.,  Boston,  Mass. 


E.  W.  Clark  &  Co.,  Management  Corporation 

Engineers 

Power  Plants,  Electric  Power  Transmission 
and   Industrial  Application 

Huntington  Bank  Building,  Columbus,  Ohio 


ROBERT  M.  FEUSTEL 

CONSULTING  ENGINEER 

Rate,  Traffic  and  Reorganization 

Investigations 

Fort  Wayne,   Indiana 


REPUBLIC  ENGINEERS,  INC. 

CONSULTING    AND    CONSTRUCTING    ENGINEERS 

Valuations  Reports  Iitvestigationi 

Designs  Construction         Management 

60  BROADWAY,  NEW  YORK 

CLEVELAND.  OHIO  YOUNGSTOWN,     OHIO 

Illuminating  BId«:.  Hahoninr  Banlc  Bldf . 


Parsons,  Klapp,  Brinckerhoff  &  Douglas 


WM.  BARCLAY  PARSONS 
EUGENE  iCLAPP 


H.  M.  BRLNCKERHOFF 
W.  J,  DOUGLAS 


Engineers — Constructors — Managers 

Hydro-electric,    'Railway,     Light     and     Industrial     Plants, 
Appraisals  and  Reports. 


CUEVELAND 

Leader  News  Bids. 


NEW    YORK 

84  Pine  St. 


PORT8HOT7TB,  TA. 
Ferry    Bldg. 
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Griffin  Wheel 
Company 

McCormick  Building, 
Chicago,  111. 


GRIFFIN  F.  C.  S  WHEELS 

For  Street  and  Interurban  Railways 

All  of  our  plants  have  adequate  facilities  for  fitting  wheels  to  axles. 


Chicago 


FOUNDRIES: 

Detroit 

Boston 

St.  Paul 

Denver 

«.«Mu  City 

Los  Antfelet 

Taeoma 


Steam  and  Electric  Railway  "Checking" 

Complicated  Interurban  and  Ohmer  Fare  Register  work  a  specialty. 
Confidential  Investigations.  Write  tor  our  proposition,  "Prosecuting 
Dishonest  Conductors."  We  maintain  a  special  department  thor< 
ouglily  equipped  for  handling  all  strikes. 

The  Industrial  Protective  Company 
Suite  804-5-6  Mutual  Home  Bldg.,   Dayton,  Ohio 


New  York 


Byllesby 

Engineering  &  Management 

Corporation 

208  S.  La  Salle  Street,  Chicago 

Tacoma 


The  Most  Successful  Men  in  the  Electric  Railway  In- 
dustry read  the 

ELECTRIC  RAILWAY  JOURNAL 

Every  Week 


KELLY,  COOKE  &  COMPANY 

Engineers 


149  BROADWAY 
NEW  YOKK 


424  CHESTNUT  STREET 
PHILADELPHIA 


WE  BUILD  TRACKS 

Construction — Maintenance— Rehabilitation 

ENGEL  &  HEVENOR 

Track  Engineers — Contractors 

220  Broadway,  New  York  City 


JAMES  E.  ALLISON  &  GO. 

Consulting  Engineers 

Specializing  in  Utility  Rate  Cases  and 
Reports     to     Bankers     and     Investors 

Security  Building,  St.  Louis,  Mo. 


ELECTRICAL  TESTING  LABORATORIES 

Electrical,   Pbotometrical   and 

Mechanical  Testing 

80th  Street  and  East  End  Ave..  New  York,  N.  Y. 


THE  P.  EDWARD  WISH  SERVICE 

so  Church  St.  DETECTIVES  131  Slate  St. 

NEW    YORK        Street  Railway  Inspection  BOSTON 


Scofield  Engineering  Co.     ??riLAD¥LPHi5!r 

POWER  STATIONS  GAS  WORKS 

HYDRAULIC  DEVELOPMENTS  ELECTRIC  RAILWAYS 


eers 
PA. 


When  writing  the  advertiser  for  information  or 

prices,  a  mention  of  the  Electric  Railway 

Journal    would    be   appreciated. 
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Collief^ 


Means  a  Fair  Return  and  a 
Steady  Return 

Your  most  worthy  reason  for  the  preference  of 
the  public  over  the  jitney  interloper  is  that  you 
have  always  given  a  service  that  takes  the  lean 
with  the  fat  as  a  matter  of  duty  and  fairness. 

• 

So,  too,  our  most  worthy  reason  for  your  prefer- 
ence is  that  Collier  Service  also  takes  the  lean 
with  the  fat. 

There  is  no  offer  of  extraordinary  profits  this 
year  and  heavy  losses  for  years  afterward;  but 
a  fair  and  a  steady  return  that  leaves  no  care  to 
you  but  the  cashing  of  your  checks. 

When  you  sign  a  Collier  contract  you  know 
exactly  where  you  stand  for  the  full  term  regard- 
less of  any  fluctuations  in  the  market  for  car 
card  advertising,  for  that  worry  is  up  to  us. 


filt.jffiaa 


dl^TCCP) 


Candler  Building,  NewJYork 
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Mm 
Railway 


Bl/AKE 

AND 

<iAGKSON 


Electa 

Car 


Railway 
Executives 

These  books 
will  save  your 
company  dollars 
every  week. 


Here  are  hundreds  of  ideas,  methods  and  suggestions  that 
are  cutting  costs  and  promoting  business  for  other  electric 
railway  systems — why  not  try  them  out  on  your  lines? 

Facts,  hundreds  of  facts  covering  every  branch  of  electric  railway  construction,  operation 
and  maintenance,  modern,  reliable  information  based  on  the  experience  of  four  of  the  biggest 
electric  railway  specialists,  information  that  will  help  you  as  it  is  helping  hundreds  of  electric 
railway  men  throughout  the  country.  This  is  the  kind  of  material  presented  in  the 
Electric  Railway  Library.  The  four  books  point  out  ways  and  means  of  increasing 
efficiency  and  lowering  costs  which  other  railway  companies  have  found  successful.  The 
great  value  of  the  books  lies  in  the  fact  that  they  bring  together  the  cumulative  experience 
of  seasoned  electric  railway  engineers  of  this  country. 

Electric  Railway  Library 

4  volumes,  over  2000  pages,  fully  illustrated,    $16.00    postpaid,    payable 

in  five  installments 


Some  of  the  topics  these  four  boolcs  cover  are 

Roadbed  and  track. 

Buildings  and  their  efficient  use. 

Train  movement. 

Railway  motors. 

Rolling  stock  and   its  upkeep. 

Signals  and  communication. 

Adjustment  of  service  to  traffic. 

Accelerating   traffic   movement   along   the   line. 

Car  types  in  relation  to  traffic. 

Fare  collection   practices  and   devices. 


Public  relations. 

Promotion  of  traffic. 

Traffic  signs. 

Information  for  the  public. 

Wages  and  wage  agreements. 

Selection  and  training  of  men. 

Discipline  of  trainmen. 

Traffic  studies. 

Power  generation  and  distribution. 

Equipment,    design    and    maintenance. 


See  this  useful  library  for  10  days  FREE.    No  money  down — 

Small  monthly  payments 

We  are  so  convinced  of  the  value  of  this  library  that  we  invite  you  to  use  the  books  for  ten  days 
without  charge.  You  simply  agree  to  return  the  books,  postpaid,  within  10  days  of  their  receipt 
or  to  remit  $2.00  and  $3.50  each  month  thereafter 
for  4  months  until  the  total  price  of  $16.()0  is  paid. 
Put  the  coupon  in  your  outgoing  mail  today. 


Mc-GRAW-HILL  BOOK  CO.,  Inc. 

239  West  39th  Street,  New  York 


ytee  6xcmmiatibn  Cbupcn 


McGraw-HUl  Book  Co.,  Inc.,  839  West  SOth  Street,  New  York. 

You  ma^  send  me  the  Electric  Railway  Library  for  my   insDeo- 
"°?  •„'-',.""'  ^°^^  P'"°^e  satisfactory,  I  will  send  S2. 00  hi  10  rtava 


and  $3.50  per  month"  for  four  montli's^iintiri  have  nairf  tW  nlirS^nf 
the  books  $16.00.  U  the  books  are  not  whit  ?  want  I^- 
to  return  them  postpaid  within  10  days  ot  receipt. 

Subscriber  to  the  Electric  Railway  Journal  ? 

Member  of  the  A.  I.  E.  E.  or  the  A.  B.  B.  A.?. ..... 

Signed 

Address     

Name  of  Company 

Official   Position    

(Books    sent    on    approval    to    retail    customers    in 
Canada  only.) 


U.    S.    and 
B9-33-3n 
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A.  E.  R.  A.  Convention 

Atlantic  City 

October  11-15,  1920 


Begin 

BOYERIZING 

Before 
You  Go  to  the  Convention 


We've  already  tipped  you  ofif  to  order 
Boyerized  long-life  products  before  the  new 
freight  rates  raise  the  cost  of  raw  materials 
to  us  and  of  the  finished  product  to  you. 

If  you  haven't  passed  the  tip  down  the  line 
and  up  to  the  P.A.  and  G.M.,  it  isn't  too  late 
yet  if  you — 

Make  up  your  requisition  now  so  that  our 
plant  can  fill  your  needs  while  you  are  com- 
bining business  and  pleasure  during  the  One 
Big  Week.  Here's  some  of  the  stuff  you 
want: 

Boyerized  Pins  and  Bushings 
in  Brake  Rigging  and  Doors 

Boyerized  Brake  Hangers 

Boyerized  Wearing  Plates  between  Bolster 
and  Bolster  Carrier.  Boyerized  Wearing 
Plates  between  Pedestal  Straps  and  the 
Journal  Box. 

To  Boyerize  means  to  lengthen  the  life  of 
your  equipment  and  to  lower  the  cost  of  your 
upkeep. 


ELECTRIC  RAILWAY  SUPPLIES 

Bemis  Car  Truck  Company 

Sprin^eld,  Mass. 


A.  E.  R.  A.  Convention 
Atlantic  City 
October  11-15,  1920 
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,rrt>      (Nhrt   .!-<^l  TaH""'   ""••*   '"  "'"" 

TOE  CALK  STEEL  (Bm) 
SQUARE 

TONGUE   SUPPORTS 

SpfiHK  WiM""  T.'.ipl>t  SBpi«.n.  >i>  van.*'-  •"  ■ 

TOOL  HOLDER  STEEL 

MIDVALE  TOOL  HOLDER  STEEL 
MIDVALE  HIGH  SPEED  STEEL 

TOOL  STEEL 

MIDVALE  TOOL  STEELS  ^ 

III  itll  irrii.l«  of  l~»rl»<o  Alk-y  «>■(  '. '  *''  ^-^l 
Aniwltrd  nr  CnjmKilr.l.  tfHrnt  wh.rti  are  (1 
lo1Ui«<l<R 

ALLOV  TOOL  aTEBLS 

\l|.l«     D«"w*-i    Brat''     J*!^*"'    l-mi*hmc   at 
Alk»   N«-  6 
CARBON  TOOL  STEELS  , 

I\lr.l    ».'».lr    W      (■     S 

CARBON  CHROME  TOOL  STEEL 
CHROME  ROLL  STEEL 
HIGH  SPEED  STEELS 

1o..|H.l'lrr   Sl«l    t«'-  HiKl,    S....I 

.\lt..  DiO..  atM  Dir  BUV' 
TOP  GUARD  ANGLES  (Ste     Bulb 
Ang!«B") 
TRACK  BOLTS 

i  lo  It  indm  dUtnenr,  «ny  lrntt<>'> 
\'arioa>  PlilUTn»-CM  it  riJlrti  (hfta.i. 


'Wi^ito 


Midvale  Tool  Steels 

These  have  been  developed  to  meet  our  own  needs  for  products 
that  would  meet  the  most  exacting  requirements  of  machine  shop 
practice  and  they  form  an  important  part  of  the  wide  range  of  prod- 
ucts which  we  manufacture.  Many  other  products  equally  as  im- 
portant are  itemized  in  our 

LIST  OF  STEEL  AND  OTHER  PRODUCTS 

Copies  of  this  book  will  be  sent  on  request. 
Please   address   our   nearest  District   Office 


Midvale  Steel  and  Ordnance  Company 
Cambria  Steel  Company 

General  Sales  Office,  Widener  Building,   Philadelphia,  Pa. 

District  Sales  OfRces 

Atlanta,  Boston,  Chicago,  Cincinnati,  Cleveland,  Detroit,  New  York,  Philadelphia 

Pittsburgh,  San  Francisco,  Salt  Lake  City,  Seattle,  St.  Louis 

Sole  Export  Representatives 

Consolidated  Steel   Corporation,   165  Broadway,  New  York 

All  export  inquiries  should  be  sent  to  this  address 


Series  Number  33-1 
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"STANDARD'' 


Steel  Tires 

Stee!  Tired  Wheels 

Solid  Rolled  Steel  Wheels 

O.  H.  Steel  and  Malleable  Iron  Castings 

Solid  Forged  Geared  Blanks 

Steel  Forgings  Iron  Forgings 

Forged  and  Rolled  Steel 

Pipe  Flanges 

Ring  Dies 

Rings 

Roll  Shells  Steel  Springs  | 


I 


I 


^  O  ^  "The  'Standard'  Brand  on  your  material  f  ^  T 

N<^Om^         is  an  assurance  of  eventual  economy."         M^wM^ 

BRAND  BHAMO 

STANDARD  STEEL  WORKS  CO. 

GENERAL  OFFICES: 

500  NORTH  BROAD  ST.,  PHILADELPHIA,  PA. 

CHICAGO  RICHMOND  MEXICO  CITY 

ST.  LOUIS  SAN  FRANCISCO  LONDON,  ENGLAND 

HAVANA,  CUBA  NEW  YORK  PARIS,  FRANCE 

MONTEREY.  MEX. 

ttiiiiiiiiriimmniiiMtMiuniii«wwiniiiiiiitiMiiniiiiMiiniiiimiHiiii»iiiiiiiiiniiinnmiiiiMimiiuriiiiiiii(iiiHiiimimn 
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O  I  L.  L  E  S  S      TROLLEY 
WHEELS    used .  with    the 

_   V-K  Non-arcing  Harp  will 

do  more  to  reduce  trolley  maintenance  costs 
(both  wheel  replacements  and  overhead  re- 
pairs) than  any  other  current  collector  on  the 
market  today. 

Examine  the  construction  of  a  V-K  Wheel  and  the 
reason  will  become  apparent.  Notice  the  perfect  bal- 
ance and  finish.  The  metal  from  which  it  is  made  is 
comparatively  soft,  yet  tough  enough  to  insure  great  mile- 
age and  least  detriment  to  overhead  construction.  The 
patented  oilless  graphite  and  gauze  bushing  is  non-insu- 
lating,  heatproof,   long  lived   and   easily  interchangeable. 

Write  today  for  complete  data  and  a  copy  of  our  latest 
catalog  "Trolley  Wheels." 

MORE-JONES  BRASS  &  METAL  CO. 

St.  Louis,  Missouri 


YK 


OILLESS  TROLLEY  WHEEL 
and  NON-ARCING  HARP 
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Miiltall  ItoHftil  flpa« 


A  PROVEN    SUCCESS 


Consider  the 
Evidence 


The  truth  about  the  qualities 
of  a  superior  product  is  its  best 
selHng  point.  Also  the  way 
a  gear  "takes"  with  the  me- 
chanical and  operating  men  is 
the  best  indication  of  its  value 
to  the  operating  art. 

In  less  than  one  year  200  rail- 
way companies  have  installed 
Nuttall  Helical  Gears  on  their 
rolling  stock.  The  shaded 
states  on  this  map  show 
where  these  companies  are 
operating  and  we  refer  you  to 
these  users  of  Nuttall  Helical 
gears  as  the  best  way  of  find- 
ing out  the  truth  about  their 
qualities. 


RDNUHALL  COMPANY 

PTTTSBURGH  m  PENNSYLVANIA 
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3taNS-MANVlLLE 

^fcc^iv^TEleetncal  Materials 


Are  you 
trusting  a 
"jumpered" 
fuse? 


"Noark**  Renewable  and 
Non  -  Renewable  Cart- 
ridge Enclosed  Fuses,  in 
all  standard  capacities, 
are  approved  by  the 
underwriters*  Labora- 
tories, Inc.,  under  the 
label  service. 


Occasionally,  in  an  emergency,  your 
men  may  feel  that  it  is  absolutely 
necessary  to  "jumper"  a  fuse.  But  that 
doesn't  mean  that  either  you  or  they 
put  any  trust  in  it  to  blow  when  it 
should  and  as  it  should — without  noise 
or  a  shower  of  hot  metal. 

It's  so  easy  to  renew  a  "Noark" 
Renewable  Fuse  properly  with  a 
"Noark"  renewal  link  that  there's  no 
temptation  to  get  out  the  soldering  iron 
and  manufacture  what  is  often  worse 
than  no  fuse  at  all. 

Keep  a  good  stock  of  "Noark"  renewal 

links    on    hand — available    for    quick 

renewals — especially  since  "Noark" 

split   second   accuracy   is   actually 

easier  to  insert  than  a  dangerous 

makeshift. 

JOHNS-MANVILLE  CO. 

Madison   Ave.  at   41st   St., 

New  York  City 

JO  Factories — Branches  in  64 

Large  Cities 

For  Canada 

Canadian    Johns-Manville    Co..    Ltd. 

Toronto 


OHNS'- 
MANVILLE 

ELECTBICAL  MATERIALS 


(X 


JL/v<^\s.«< 


0->.*jB-3 


Vtiw« 


X  11 Y* 
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5  Cent  Fare  Disappearing 

Only  66  cities  oPmorG  than 25,000  inhabitants  still  have 

aScentfti'G.       Isn't  thei'eason  plain? 
Givethepublrcthabfast.safeservicGandthGyllallbGgladto 
pay  moi'G.    Thisyoucando  by  specifying  Quality  safeties 
fi'om  thG  Quality  shops  oPthG  St.Louis  CarCD. 

Others  havedoneso  and  they  say  theyVe  saving$IOO  to$200 

aday.  Interested?  Wi-ite  for  ftctsandfTguiGs. 

St.Louis  Car  Company 

St.Louis.  Mo. 
ThedirthfJoce  of  the  Safety  Cor 

miimimuiiiiiiHiiiiiiiiiiiiiiiiiiNiiiiiiiimiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiimiimiitiiiiiiiiniiiiMiiiiimiiiiiiimiitiiiiiiiiiiimiitiii^^^  aiiiinuiiniiiiniiiiiiiiiiiiHiiiiiiimiiiiiiiiiiiMiimiiniimiiiiiimiiiiiimiiiiiiiiiiriimiiniiiiiiiiiiiiiiiiiiimiiiiMiin 


Aluminum  Company  of  America 

General   Sales    0£Bce 

2400  Oliver  Bldg.,  Pittsburgh,  Pa. 


PRODUCERS  of  ALUMINUM 

Manufacturers  of 
ELECTRICAL  CONDUCTORS 

for 

Industrial,  Railway  and  Commercial  Power 
Distribution 

also 

Ingot,  Sheet,  Tubing,  Rod,  Rivets,  Mould- 
ing, Extruded  Shapes,  Bronze 
Powder  and  Foil 

also 

Litot  Aluminum  Solders  and  Flux 


CANADA 
Northern  Alamlnam  Co.,  Ltd..  Toronto 

KNOLAND 

Northern  AJmninlnm  Co..  Ijtd.,  London 

LATIN   AMEBICA 

Alnrolnnm  Co.  of  gonth  Amertc*.  PltubnTch,  Pb. 


twiiliiiimmiiMiiiiiiiiiittMiiiiiiiitiiiiiiiiiiiiiiiiiimiiir 


"LE  CARBONE' 
CARBON  BRUSHES 


Le  Carbone 

Carbon  Brushes  are 
uniform.  They  talk 
for  themselves. 

W.  J.  Jeandron 

227   Fulton   Street 
New  York  City 


Pittsburgh  Office': 
636    Wabash    Buildinf 


Canadian  Distributors:  S 

Lyman    Tube    &    Supply    Co.,   Ltd.     f 

Montreal    and    Toronto  I 


IHMIIIIIIIIIIIIIIIHIIIIinUIHIIIIIIIIIIIII 
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Americanite  Rubber  Covered  Wire 
Incandescent     I*ainp     Cord 


WEATHERPROOF   WIRE 
AND  CABLE 

PAPER   INSULATED 
UNDERGROUND  CABLE 

(Single,  Duplex  and  Three  Phase) 

TROLLEY  WIRE 

( Round,    Grooved    or   Figure   8) 

BARE  COPPER  WIRES 
AND  CABLES 

MAGNET  WIRE 

(Cotton    or    Asbestos) 

Galvanized  Iron  and  Steel 
Wire  and  Strand 


Bates  Steel  Pole  Treatise 


I  AMERICAN  ELECTRICAL  WORKS  I 

I  Phillipsdale,   R.   I.  | 

=         Boston,    176  Federal;   Chicago,   112  W.   Adams:    Cincinnati,  Traction  Bldg. ;         - 
S         New  Tort,  233  B'way;  San  Francisco.  612  Howard;   Seattle,  100  1st  Ave.  So.         | 

r^iiiMiiiiiiiiiiiiiiiiNiiiiiiiiiiiiiirii iiiiiiimiiiiiiiniiriiiriiiiiriiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiriiiiiiiiiiiiiriiiiiijiiiiiiiiiiiiinii iiiir 

4HlillllllllllllliiiiiiiiiiiittiiiiililtlllliiiMiiiiiiiiiiiiliiiii(iintiiiiiiiiiiiiiiiiiitiiiiri)lllliliiliniiliiiiiillllliiliililiitriuiillluuiiUiil)iili|^ 

ELRECO  TUBULAR  POLES     I 


tttC  'filHS.  t-C.  . 


TMt  CMAMTCRCO  JOINT 


I  COMBINE                                   I 

I  Lowest  Cost                                  Lightest  Weight  | 

I  Least  Maintenance          Greatest  Adaptability  | 

I  Catalog  complete  with  engineerins  data  sent  on  request.              3 

I  ELECTRIC  RAILWAY  EQUIPMENT  CO.             I 

I  CINCINNATI,  OHIO                                              | 

I  New  York  City.   30   Church   Street                                 | 
ziiin;nitritiiiiimnnminiiiiiiiiniiiiitiinuii(iiiiiiiiiiiiiiiintiitniiiiiii[iiiiiiiiiiitiiitiiiuiiitii)iriiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii;Miitr£ 


1921  Edition 

(FREE) 

A  new  catalorue  and  en«rineerinff  hand-  _ 

book    of    inestimable   value   to   engineers  | 

and   pole  users  of  the   world,   containing  = 

information  necessary   for  the  ecoBomical  = 

construction     of     modem     transmission.  5 

transmission  lines,  electric  railways,  street  = 

lighting  systems,  and  outdoor  substations.  | 

The    most    complete    and    accurate    steel  = 

pole  handbook  ever  Issued — an  authority  S 

upon  modem  steel  pole  line  eenstmctitti.  = 

Partial  Liat  of  Contanta  | 

1.  Compact    accurate    englneerlnf    tables    tf —  g 

a.  Sags    for    all    temperatures    and    spans    of  = 

wires   and  cables.  = 

b.  Conductor  sizes  required  to   transmit  elec-  = 

trie  power.  = 

c.  Transverse  loads  on  wires  for  various  wind  | 

relocltles.  = 

d.  Clearances     necessary     to     determine     the  = 

minimum    length    of   pole.  = 

0.  Physical  properties  of  wires  and  cables.  = 

/.   Formulae  and   example   pole  line   problems.  § 

2.  Discussion  of  the  engineering  principles  gOT-  = 
ernlns  the  design,  selection  and  Installation  = 
of  all  types  of  poles.  = 

3.  A  complete  analysis  of  the  elements  govem-  = 
Ing  the  selection  of  factors  of  safety,  and  = 
a  discussion  of  world  wide  practise.  = 

4.  Comparison  of  Bates  one  piece  steel  poles  = 
with  wood,  fabricated  steel,  and  tubular  st«el  = 
poles.  = 

5.  Method  of  manufacture  of  Bates  expanded  one  = 
piece  steel  poles.  = 

6.  Superior  features  and  properties  of  expanded  = 
one  piece  steel  poles.  = 

7.  Catalogue  of  poles,  cross  arms  and  flttingi.  = 

This    treatise    will    be    sent    to    anyone  | 

interested~-Write  today  for  yonr  copy:  | 


xpandei 


russ(3. 


r.itiuiiniiiiiiiiiinitiiiiniui<uiiiitiiiiMiitiiitnii 


208   South   La   Salle   Street  i 

Chicago,    Illinois  | 

iiiiiiniiiiuiiiiiinitiiiiniiiiiiiiiiiuiiiiiuiiimiiiiiiiiinnniriiiiiiiiiijiiiuiiinimitiiiui? 
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I  EUREKA  PRODUCTS         | 

I  Cummutators,  Trolley  Wheels,  Sleet  Trolley  Wheeli,  I 

I  Trolley    Ears,    Line    Material,    Controller    Fingers,  f 

I  Brush  Holders,  etc.  I 

I  We  make  quality  goods.  | 

I    THE  EUREKA  COMPANY,  North  East,  Pa.  | 

nmiiiiiiiiiiiinMiniiiiiiMiiiriniiiiiiiiiiiiiniiiiiiiHiiiniiiiiiiniitiiiniiniiiiiiiiuiiiiiiuiiitiiiiiiiiiiiiiiiiiiMitiiiiiiiiiiiiiiiiiiiiiiiiiitiiiii'^ 
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aniiniiiiimiiiiiniiniininrMiiiinriiiiiiniiimiuiiiniiiiiiiniiiiiiiiiiiiiiMiiniiniiniiuuniiini)nHniiiiiiiniiniiitllinilUlllllllillltli£ 

I         Transmission  Line  and  Special  Crossing        | 
I  Structures,  Catenary  Bridges  | 

I  WRITE  FOR   OUR  NEW   DESCRIPTIVE   CATALOG. 

I  ARCHBOLD-BRADY  CO. 

i        Engineers    &    Contractors  SYRACUSE,    N.    Y. 

Siiniiiumniiiiiiiiiiiiiiii>ii»"""i"i'iiiiii»""'»""ii<ii»""iiiii""ii<i"'i"iii'  iinimiiiiiiiiiiiinimiiiiiimiiiniHiiimiinnniiS 
jiiliiuiiiiiiiiiiiiriiiiiiiiuiiriiiir i riiii i iiiiiiiiiiil i uiiiiiiiiimiiiiimiiiii mill iiiiimiiiiiiiiiiii^ 

I     AETNA  INSULATION  LINE  MATERIAL      | 

i        Third  Rail  Insulators,  Trolley  Bases,  Harps  and  Wheels,  Bronze         = 
i        and  Malleable  Iron  Frosrs,  Crossings.  Section  Insulators,  Section        | 

I         Switches.  = 

Albert  &  J.  M.  Anderson  Mfg.  Co.         ^ 

J|—  289-03  A  Street,                  Boston,  Mass.  «./ 
Y                         Established  1877 
Branches — New  York,  135  B'way,  Phila. --____ 
delohia,  429  Real  Estate  Trust  Elder.    Chicago,  105  So.  Dearborn  St. 
I                                            London,    48   Milton    Street  = 

I iiMiiiiiiiiiiiiiiltllli iiiiiiiiiiiillllliiiiiii mill miililllllimiiiiiimimiimli iiiimimiimiil iiiiiii: 

an iiiiiiiiiiii 111! mmii >m iiiiiiimiMi i uimii" iimiiimmimilimiimm i ^ 


ila.^^m^ 


€==! 


Trolley 
Wire 


I  INSULATED  WIRES  AND  CABLES  I 

I   WELDING  WIRE  WIRE  STRAND    | 

I     JOHN    A.   ROEBLING'S    SONS   CO.,   TRENTON.   NEW   JERSEY    | 

iflllllllllllllillirilllMltlllllllUIIIIIIIIIMIIIMIIIIIIIIIIIIIllllltlllllllllllllllllllllllllllltlllllllMlll.llllMIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIR 


HiiiiiliiilMiuiiiliiiiiiiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiliMiiililliiiiiiiiiiiiiiliiiiiiiiiiiiiiiiiiiiiliiiiiliiiiiiiiiiimimlim^ 

I  LACKAWANNA   AIDS   TO   BETTER   TRACK  | 

i     See    otir   double-pag-e   advertisement   in    last   week's   and   next   week's     = 
i  issues  and  send  for  booklets.  "Lackawanna  Deseamed  Rails."  = 

I  "Improved  Track  Appliances."  and  "Track  Bolts  and  Spikes,**  = 

(ockawonna  .Steel  ftinponv 

1  General  Sales  Office  and  Works:  Lackawanna*  f^,  Y.  = 

1     Atlanta  Buffalo  Cincinnati  Detroit  Philadelphia  San  Francisco      s 

=  Boston  Chicago  Cleveland  New  York  St.  XjouIs 

i        Sole  Exporter  of  Our  Commercial  Products,  Consolidated  Steel  Corp..  New  York 

^.tMiinMiiiMiuiiimiiiiMiinMiiiiiuniiniiniiiiiiMiiuiuiiiniiiMiniiiniiHMiiiiiHriiiiiiiiininiiiiMiiiiMniiiiiiiiiiiiitiiiiiiiiiiiiiiiinMiir: 


AUTOMATIC    SIGNALS 

tor  Electric  Railways 

Highway  Crossing  Bells 

Headway  Recorders 

NACHOD   SIGNAL  COMPANY,  Inc. 
LOUISVILLE.  KY. 

I      iiiiiiiiiiiiiiiii mil Ill iiiimiiiiii mil iiiiimiii iiiii lu mmiu i iimiiiii 5 

aiiiiiuuiiiiuiuii miiiiiMiimiiu iiiiiiiiiiiiiiiiiimiiiimi iniii iriimiiiiraiii mill miiiuimiiiiiii 

^  U.  S.  Electric  Contact  Signals 

for 

Single-tiack  block-signal  protection 
Double-track    spacing   and   clearance   signals 
Protection  at  intersections  with  wyes 
Proceed  signals  in  street  reconstruction  work 
United  States  Electric  Signal  Cc 
West  Nswton,  Mass 


i     -.iiiiiimimiiniiiiiiiiiiiiiiiiimiiiiiiiii miiiiimiiiiiniimiiiiiiiimiiiiimiiiiiimiiiim" iiiiiiimmiiiiiimiiiiiiiurainmiiiB 
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American 
Rail  Bonds 


CROWN 

UNITED  STATES 
TWIN  TERMINAL 
SOLDERED 
TRIPLEX 


Send  for  new 
Rail  Bond  book 


SPECIAL 
RACK  WORKl 


For  Electric  and  Steam  Railroads,  in  all  types 

of  construction 

Converter  and  Electric  Steel  Castings 

Hammer  and  Press  Forgings 

Seamless  Steel  Gas  Cylinders 

WM.WHARTON 

JR.  &  CO.  Incorr 

EASTON,  PA. 

Subsidiary   of  Taylor-Wharton   Iron    &   Steel   Co. 
Higrli   Bridse.    N.  J. 

OTHEK  rL.VNTS: 

Philadelphia  Roll   &  Machine  Co..  Philadelphia. 
Tiora   Steel    &    Iron   Co.,   Philadelptlia. 


American  Steel  &  Wire 

Company 


1    i 


CHICAGO 
NEW   YORK 


MiiBiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiininHiiiiiiiiiiiiiiimiiiiiiiimiiiiiiiiiniiimiiiiim!iir»HiinmiiiiiHiiiimiiriiiiiiiimniiii/*fl 
anuiiiiimiiiiiiriiiiHiiiiiiiijiiMiiiiiiiuiiiiiiiiiuiiiiiiiiiiiiiiuiUJiiiiiriiiiiiiiiiiiiiiiiiiMiuiiiiiiiiiii i iii iiiiitriiniiitiiii<^ 

I   Dependable  Track  Work   | 
for  Electric  Railways 


Frogs,  Switches,  Switch  Stands, 
Crossings,  Special  Track  Work, 
Machine  and  Drop  Forgings, 
Pressed  Steel  and  Hammer 
Work.  Foundry  for  Manganese 
Steel  Castings  and  special  fa- 
cilities for  heat  treating.  Let 
us  bid  on  your  requirements. 


ST.  LOUIS  FROG  &  SWITCH  CO. 

ST.  LOUIS,  MO. 


r 


pORIGINATORS  OF  I 
ImANGANESE  STEEL  I 
I     TRACK  J/ORK 

miiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiiiriiiiiiiiiiiiiiiiiiiiitiimii'iMiimiriiiiiiiiiiiniiiiiiiiiiin miiiiiiiiiiiiiiiiiiiifiiiiiiiiniiinS 

iKiuiuiuuiiuiiiinn: ni-':--!-- .,,,.....v|. .......;;....;,„.....,.. ..,,.ii i':i<"ii^!<>«iMimiiiuiiuuumiiuiiiimiiiiimj 


BARBOUR-STOCKWELL  CO. 

205   Broadway,   Cambridgeport,   Mas> 
EstaWiihed    1858 


Manufacturer*  of 

Special  Work  for  Street  Railways 

Frogs,  Crossings,  Switches  and  Matej 

Turnouts  and   Crosa  Connections 

Kervyjn   Portable  Crossovers 

Balk  w.'UArticulatedC»st  Manganese  Crossings 


?iiiiiiiiiiwiimHiiiiiimiiiiiiiiiiiti!miiiiiiuiilllliliiiiiiiilliiiiimiiiiiiimiiiuiiiMiiiiiiiimiiiiiimiiiiuiiiiiiiiiiiiimiiiiimiiimiiiiua 
siiilllinilMiniitHnminniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiHiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiRiiimiliiiiiHniiiiitiHliiiiliiiuiiiiuib 


'iiMiiMiiiminnniniiimiiiiiiiiiimiiiniiiuinimnminiiiininiiiiiiiiitiiiimimiiiniimmiimimiiinimiiiiinmiinniiiinrruiuiiiiii' 


>^      liiiiliiniiiiiiiiiiiiiiiiiiiiiljiiiinillilllllllllllltiillliiiiiiiiiiiiiiiiiiiiiiiiiiiiiuilliiiitillllillllllliiliiilliiliiiiliiiliiiiiiiniiiiiiliiiiiniiiiliui; 


SPECIALISTS 

in  the 

Design  and  Manufacture 

of 

Standard — Insulated — and 
Compromise  Rail  Joints. 

The  Rail  Joint  Company 

61  Broadway,  New  York  City 


High  Tension  Wire 

Remember  that  the  conductiTtty  of  t  broken  wire  Ij 
zero.  Copperweld  High  Tension  Wire  eombloei  tfa« 
durability  of   copper   with   the  strength  of  iteeL      Wrlta 

for  catalogue  No.    22. 

0)PPER  Claci^SteelCompany 


=     A  Copper  C9n4uetor 

=  with  tk« 

=      Btrmffth  0/  Bteel. 

iiHiiitiiiHiiiiiiuiMituiiiiniiMiiMiiiiiuiiniiiiuinHinnmiimiiiMiitiiiiiiiiMiiMiiMiitiiHiiniiniiiiiiiiiitiiiniiimiitiiimimiiiiiiHiii; 


OFFICE  AND  works:  BANKiN.  TA  ■WWlil  ^^£5^Epf^  SALES  fiEPBESENTATIVE^ 
HEW  YORK  OIY  OfFiCE  JO  OH'fiOi  St  ^^^  STCEL  SALES  CORPORATION. CMlCAG-:  ■..: 


s      uiiiiiiiinMiuiiiiiiininriiniiniiMiiiuiiiHiritiiiiiiiiiiiiiiiriiiiiiiiiiiiiiiiiiMiiiiiiiiiiiiiiiiiiiiiitiiitiiiiiiiiitniiiiiiuiiuiiiiiiiiinminHiik 

I  I        Peirce  Forged  Steel  Pins        | 
withDrawn  Sheet  SteelThimbles  I 

Your  best  Insurance  against  insulator  breakage  | 

Hubbard  &  Company  I 

PITTSBURGH,  PA.  | 

iiniiiriiinmiiitiiiiimiliiiHlliiiiiiiiiiiiMimliiiniuiiiiiiiiiiiirtriniiiniiiiriiHMiriiiiiiiiiiMiiiiniliiiiiHliliiilliniiiiiilittiiiHiiiiiuiin 
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ESTABLE) 

Corru«atid 

LVERTS 


In  many  instances,  culverts  have  to  be  hauled 
quite  a  distance  from  the  freight  house  to  the 
ditch. 

Then  "ACMES"  knocked-down  are  the  most 
economical  and  easiest  to  handle.  They  can 
be  hauled  in  a  light  truck  or  wagon  and  one  or 
two  men  can  load  and  unload  them.  Usually 
the  entire  order  can  be  hauled  in  one  trip. 

However,  if  the  hauling  distance  is  short 
and  you  prefer,  we  will  ship  "ACMES"  set 
up.     Write  for  prices. 


The  Secret  of  Chapman  Signal 

Efficiency  and  Low  Maintenance 

Cost  Is  Its  Simplicity 


71643 


As  a  rule,  the  more  compli- 
cated a  device  is  the  easier  it 
gets  out  of  order,  and  the  more 
simply  it  does  its  work  the  more 
efficient  it  is.  There's  nothing 
cornplicated  about 

Chapman 

Automatic 

Signals 

They  are  easy  to  install  and 
economical  to  maintain.  As  for 
their  efficiency  in  service — well, 
we'll  supply  you  with  the  names 
of  all  the  users.  Ask  them 
what  they  think  of  Chapman 
Signal  efficiency.  Write  for  the 
catalog. 


CHARLES  N.  WOOD  GO. 

SALES  AGENTS 

14  Federal  St.,  Boston,  Mass. 


nmNimimiimmimMmmiiimimiimiimiiitiiiiniiniriniitiiiiimiiiMiMiiiMiiiMitMiimiiiiiimiiinitiiiMiimiiMiiiMuiiiiiMiimiiii? 
^iii.niiiiiHiituiiiiiiiiiiiiiiuimiiiniiiiiiiiitiiiiiiniiiiiMiiiiiiiiin iiiiiiiiDiiiiiiiiiiiiuiiniiiiiiiiiiiiniiiiiiiiiiHiiiiimiitiiiiiiiiK^ 

I  HIGHEST    QUALITY 

TRACK  SPECIAL  WORK 


r.iijnMiifiiiiiiiii(irtiitiiiiiiiiiifiiiiiiiiiiiitiiiiiiiiiiiiniiiiiiiiiiitiiiiiiiiiiiiiiiiiiiiiiiiii(iii)iiiiiiiiiiiiijiiiiiitiiiiiiiiiiiiiiiiniHiiiuiiiiiiiic 
aiiiiitMniMiiiiiiiiiiiiiuiniiiiuiMiHiiuiiniiiiMiiiiiiiiiniiuiiiiiiiiiiiiiiiiiriiiiiiniiiriiiiniiniiniitiiiitiiitiiiMiiHiiiiHiiuiHuiuiiinii^ 

I  Thermit.  Insert  I 


WE  MAKE  THIS  GRADE  ONLY 

CLEVELAND  FROG  &  CROSSING  CO. 
CLEVELAND,  OHIO 

SiiiiiuriiniiinMiniinHiiiiiiiiMiiinMiiiiiiniiniiiniimiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiMiiiiiiiiiiiitniiiiimiiiiiiiiiiiniiinimiiiiiim 
^iiriMiiMiiniHiuimiiiiiiiiiiiiitiiiniiiiiiiiiiiMiiiiiiiiniiiuiiniiuiiniiiiriiniiiniiiiii)iriiniitiriniiiniiiiiiiitiiiiiiiiiiiiiiiiuiiiiiiiiiir>4 


The 

Joint 
Which 
Makes 


HIGH-GRADE  TRACK 
WORK 

SWITCHES— MATES— FROGS— CROSSINGS 

COMPLETE  LAYOUTS 

IMPROVED  ANTI-KICK  BIG-HEEL  SWITCHES 

HARD  CENTER  AND  MANGANESE 

CONSTRUCTION 

New  York  Switch  &  Grossing  Go. 

Hoboken,  N.  J. 


g    1 


RAIL  WELDING 

The  only  method  which  pre- 
vents rail  in  paved  track  from 
cupping  after  years  of  service. 

Send  for  Pamphlet   1232 


I  METAL  & 

I  CORPOR 

I    ChVAVo'""  120Bro.dw«y 


,,    THERMIT 
^^  ATION 

New  York  s„fSS^ 
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AUTOMATIC  RECLOSING 
CIRCUIT  BREAKER 

"The  Circuit  Breaker  With  Brains*' 


KNOWS 

Not  Only  When  to  Open 
But  Also 

WHEN  TO  RECLOSE 


And    Does    It 

AUTOMATICALLY 


For  the  Sake  of  Decreased 
Operating  Costs  and  Com- 
plete Protection  to  Your 
Equipment   and   Service 


»> 


ft 


CIRCUIT  BREAKERS 


=  THE  CUTTER  CO.,  PHILADELPHIA  i 

fiiiiiiiuMnitiniiiiiiiniiiiiiiiinuiiuitiiiriiiiiniiiMiiiiMiiinrH)irMiiiiiniMiitiiiiuiiiiiiir)iiiiiiiiiiiiiiiiriiiiiiiiiiiiiiiiiitiiiiiuiiiiuiiiie 


Let's  Get  Acquainted 

THE  AUTOMATIC  RECLOSING 
I  CIRCUIT  BREAKER  CO. 

I  COLUMBUS,  OHIO  | 

I  Sole       Manufacturers       of  | 

I  Full    A  utomatic    BreakerM.  | 

TiiiiHiiitiiiitiiiniiiniiniiiHiiiHiiniiniMiiittniiiniiiiiniiiiiHiMiitMiiMiiiiiitiiiiiiiiiiniiiiiiiiiMiiiiiiiiiiiitiiiimiiiiiiiiiiiuimiiiHiiif; 


jiiniiniiiuiiitiiiiHMniiiHiiiinniniiiiiMinMiitiMitMinMnniiiiiinriinMiiiiiiuiiiiiiiniiHMiiiiiiirMirhMiMitiiiiiMiiMiiiMiniiiiMniMiiMiiiiHiiiiiiiiiiiiiiriiiiMiiiiinuHH 

The  Babcock  &  Wilcox  Company  | 

i  85  Liberty  Street,  New  York  I 

WATER  TUBE  STEAM  BOILERS 


Steam  Superheaters 


Mechanical  Stokers 


Works:  BARBERTON,  OHIO— BAYONNE,  N.  J. 


ATLlAJITA.   Candler   Builduu 
BOSTON.  49  Federal  St. 
CHICAGO.  Marquette  Buildint 
CINCINNATI.  Traction  Building: 
CLEVELAND.  Guardian  Buildlnt 
DENVER.  436  Serenteenth  St 


BRANCH   OFFICES: 

HAVANA.  CUBA.  Calle  de  AcuUar  104 
HOUSTON,  TEXAS.  Southern  Pacific  Bld«. 
LOS   ANGRLES.  I.   N.    Van   Nnjs   Bld«. 
NEW  ORLEANS.  533  Baronne  St. 
PHILADELPHIA.    North    American   Bldi. 
PITTSBURGH.  Farmers'  Deposit  Bank  Bide 


SATT  LAKE  Crrr,   TOS-O  Keams  Bide. 
SAN  FRANCISCO.  Sheldon  Bld«r. 
SAN  JUAN,  Porto  Rico.  Royal  Bank  Bld». 
SEATTLE.  L.  C,  Smith  Bldg,.  Rooms  1914-1917 
TUCSON.  ARIZONA.  Santa  Bits  Hotel  Bld(. 


miiiiiMnliiiniiiniiiiiiMiiMiiirillliiililMllMlllHniMiniriiiinnHiiiiMiiMiiiMinMiiiMniHiiniitiMiiriiiitniMiiiMnMnitiiiMiniiiiiMnMniiinHinMilMniMltrMiiMliiiiiiMiiiiinMiHiMtiiiiiiiiiMiiiiinMiiiiii^ 
^iiuiiiiiiiiiiiiiiiiiiiiiiiiiiiitiniiiiiiiiiiiiniiiiniiiiiiiiuiiiiiiiiiiiiiiiiinMiuMinMiitMHinnirinMiiniiiMiniiiiitMiiiMHiiiiiiiitiiiiiMiuiiuiiiiiiiHiiiniiiiMiiniiniiniMniiiiuiHMiniiiiiiiiMiHiiiniii^ 

I  FOSTER  SUPERHEATERS 


i 
=  A  aeceuity  for   turbine  orotection,  engine  cylinder  economy  and  utilization  of  superheat  for  all  its  benefits  i 

I    Power  Specialty  Company  ^^^„        ITf:]^^.o     LLnSoSr^,      HI  Broadway,  New  York  | 

S  B 

aiiHiiHMHiiiiiiriiiiiiinMiuriiiniiiiMiiriMimiiniiiiuiinMnMMniiiiMiHiriiiiiiiiiiHniinMiiiiiiiniiiiiiiiHiiniiiiMiHiiiiiiiHtiiiniinMiniiHMiiMiiiMiHHiniiiniiHiiiHiiniiii^ 


aiHiimiiiiniiitiiiiiiMimiiHiiiiiMinrMiitriiniiiiiiiiiiiMiiiiiiiiiiiiiiiiiiiiiiMiiiiiiiiiitiiiiiiriniiniiMiiiiMiiiiiniitiiiiitiiiiMiiiiiiiiiiinu      iJiiiiiiiiiiiimiiiiiiiiiiMiHiiiiiiiiiiiiiiiiiiiiiiHiirriHiiniriniMiiMiniiUMnMiiiiiniiiiiiiiiiiiiiiiiMiiiiininiiiiiiiiiniimiiitiiiiiiiiiiiiiH 


The  SCOOP  CONVEYOR 


=      i 


SPECIFY 


For  Storing  and  Reclalminc 
Loadintr  and  Unloadinar  Cars, 
Trucks  and  Wagons.  Doas  th« 
vork  of  from  6  to  12  man  and 
k  •  •  p  s  equipment  m  o  v  1  n  f  , 
Writ.-  for  Literature 

Portable    Machin«rT    Co., 

Passaic  N.  J. 


iniiiiiiiniiiuiiiniiiiiiiiiniiiiiiiimiiiniiiiiiiiiMimiiitMiiniiiihiiininiiiitiiiiitiimiiiniiiiiiiiriiHiiiiuiiiiiiiiHiiimiiuiiiiiiiiiiiiitii 


THETERRYTURBINE 

wiMimiim    ■    ■iiimnmtiiiMiumi.    ■   tmtmamimaamimimm 
fmatmum  A  ■umiunuNiiuiuai.  JL  mtf/rffnmwirfmmmumm 

I  For  Driving  Your  Auxiliaries 

I  TERRY  STEAM  TURBINE  CO. 

=  Hartford,  Conn 

^uiiiiMiiiiiiminiiiiiiniiiimiiiiMiiimiiiiiHiiiMiiitiiiniiitiiiiiiiiiiiimimiiiiiiniiiiiimiiitiiiHiiimiMnmHmimHmiinnimriini 
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BELDEN 


BELDENTAVE  is 
a  high  grade  cotton 
tape — the  same  ma- 
terial V  sometimes 
miscalled  "linen 
tape" — made  from  the  best  long  fibre  cotton,  uniform 
in  thickness  and  "width. 

BELDFN  Friction  Tape  is  made  from  a  first  quality 
fabric,  impregnated  with  a  compound  of  maximum  ad- 
hesive qualities,  which  deteriorates  very  slightly  tyith  age. 

BELDEN    MANUFACTURINQ    COM'TANY 

Twenty-third  Street  artd  Western  Avenue,  Chicago 

Eaffern  Office  and  Warehouse:   Metuchen,  N.  J. 


Kais  Fire  Quickly! 
CASTLE 


UBERTY  No.  1 
Fire  Extinguisher 

When  Are  destroys  a  fac- 
tory, ordinary  ftre  insurance 
pays  for  the  building's  and 
machinery,  but  production 
stops  your  rood  will  and 
continuous  service  to  your 
clients  lose  much  of  their 
worth  whenever  production 
ceascH. 

Avoid  this  by  equipping: 
your  Power  House  with  the 
New  Exclusive  CASTUE 
LIBERTY  No.  1.  a  Three- 
Gallon  Carbon  Tetrachloride 
Type.  Hand  Pump  Fire  Ex- 
tinguisher which  has  suffi- 
cient capacity  to  extinguish 
almost  any  fire  apt  to  happen 
around   the  Power  House. 

Comparative  and  competitive 
tests  have  proved  that  CAST1£ 
LIBEBTY  No.  1  can  extinguish 
Are  that  could  not  be  controlled 
by  twenty-eight  one-quart  fire  ex- 
tinguishers. 

The  extinguishing  agent  is 
Castle  Liquid  approved  for  Gov- 
ernment use  and  used  by  leading 
Corpora ti<Hi3,  Railroads  and  Oov- 
ernmenta)    Departments. 

Write  tor  complete  deaerxittion. 
Write  for  "Safety  Altcayt,"  teUina 
the  real  story  of  fire  extinguiali- 
vng  liquida. 

James  M.  Castle,  Inc. 

1210-1212   Arch   St. 

Philadelphia,    Pa. 

.^lanufacturers    and    distrlbators 
of  Fire-Extinguishing:  Apparatus 

Salesmen    desired    in    unoccu- 
pied territory. 


niiniiiiriiiiiiiiuiiiiiiinriiriiiiiiiiiiiiiiiiiiniiiiriiiiiiiniiiiii)itiiitiiiriiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiitiiiiiiiiiiiiniiiiiiiitiiiiiiiiiiiiu~ 
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jmiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiimiimiiiiiimiiitiuuiiHiiiiiiiiiiiuM 


Ullllli 


IIIIIIMIIIItlllllllllWIlB 


aHtrMMminiinmiiiiiiriiiMUiMiiimimiiiMimimiiiMiiiiiiiuiriiiiiMiiiiiiiumiiiimimimiiuniMimnmumnmnMnriiimmiHiiur 


R^ijlroiuls  -  Contractorii  -  Industries 
AutoinoWles-Polo  Pulling  -"ki  Ortlna^ccf  n 

iini>l<^toii,Koiil>^  be  CoMLtd- 

lfilltaiifliilll!lllillliili!lillilll!li(ll|lltiiU 


.iiinuMiiMiiiitiiitMiiftiiriiiiiiiiiiiiiiriiiiiiiiiuiiiiiiiiiiitiiiiiuuiiiiiiitiiiiiiiitiiiiiiiHiiiiiiiiiiiuiiiiiiiiiiiiiiiiiiiiiiiiMiiiiiiiiiiiuiiiinir;  = 

giiiiiiiniiiHiiiHiiiuiiitiniMiinMiiiniirMirMiiiiniriniiniiniiiiiiiiiiiiituiiiiiiiMiiriiiMiniiiiriiuiiiiiiiiiiiiiiiMiiiiiiiiiiiitiiiiHiiiiMii^  i 

I  FORD  TRIBLOC  | 

I       A    Chain    Hoist    that    excels    in    every    feature.      It    has       |  | 

I       Planetary  Gears,   Steel   Parts,  3J  to  1  factor  of  Safety.       |  I 

I       It's   the   only   Block   that   carries   a   five-year  guarantee.       |  | 

I  FORD  CHAIN  BLOCK  CO.  |  | 

I  Second  and  Diamond  Sts.,  Philadelphia  I  i 

Slllllllllllllllllllllrailllllllllllllllllllllnlllllllllllllllll lllliilillliillll Iliiiullllllliilllllllilliilirmilllllllllllllllnllllllimilllllr  ^iiiiiiiiiiuiiuuiiiiiiiiiiuiiiiijiuiiimiijiiiiuiiiiiiiiiiiiiuiiimiii i i nillll i iiiijiiriiliiiiiiiiiuiuiiiuiiiiiiiiiV 

gniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiriiiii iiirjiiiiiiiiiiiiiiiiiiiiri iiiiiii niiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiriiiiiiiiiiiiiiiiK  gniiimmillillllUiliiUlllulllllliniuiiliiHWiiiiniiMiiiijriiiiriHiiiiJiiiiiiiiJiiuiiiiiuiiuiiiuiiliiliiiiiMiiiiuiJiiiilJiniriiiJiiriuui 


NILES-BEMENT-POND  CO. 

Ill    BROADWAY.  NEW  YORK 

MACHINE    TOOLS 

FOR  ELECTRIC 
RAILWAYS 

Axle  Lathes 

Wheel  Pressee 

Car  Wheel  Lathes 

Boring  Mills 

Lathes 

Hanuners 

Cranes 

General  Machine  Tools 


^££N  (hAIN  ^ATBS 


Greet)   Scaltlex   Arch 
Crcen   Pressure  Wat«r  h 
Green  Suam  Jet  Ash  Co 
Green   Materials  Tranafe 


Green  Encinf.erinc  Co  ,  East  Chicago,  Ind. 


'jlllillltlliltiiiininiMiiiiMiiinu'iMiiiiiiiiiiiiiiiiliiiiiiiiiiniiiitiK' 


■■•iiiiiiiiiiiKtiiiiiiiiiiimiimiiitiiitiiiitiJDiiiitiiiiiiiiiiiiitiJiin 


'    MFG    ^ 


"Everything  In  Insulation" 

Mica  Waxes 

Vulcanized  Fibre  Asphalts 

Varnished  Cloth  Compounds 

Insula dnft  Tapes  Insulating  Varnish 

The  above  are  onlj  a  few  of  our  products 
Write  us  for  aujthlDg  In  this  line  jou  may  reqslie. 

MITCHELL-RAND  M'F'G  CO. 

103  John  St..  New  York  City 


wuiiiiiiiiiiiiiimiiminiiiimiiraiHiiiuiiiiiiiniiiiiiiiiiiiiniiiiiiiiiiiiniiimiiiiiiniiiiiiimiiiniiinimiiiniimiiiinmwB 


jiiiiniiniiiiniiiiiriiiiitiiiiiiiiiiiiuiiiiiliiMiiillillillllluiilMliiitriiiitillliiiiiiiliiiiiiiiiiiliniiniiuiiiniimiiiiriiiiiiiliiiilliitFriniiiins 

I  A  Single  Segment  or  a  Complete  Conunutator   | 

i  is   turned   out   with   equal   car«  In   our  s&ops.      The   orders   we  i 

E  fill  dllter  only  in  maKnltode:  Bmall  orders  command  our  utmost  i 

I  care    and    skill    just    as    do    lar^e    orders.      CAMBRON    quality  = 

i  applies  to  every  coU  or  segment  that  we  can  make,  as  well  as  to  i 

g  every  commutator  we  build.     That's  why  so  many  electric  rail-  s 

i  way  men  rely  absolutely  on  our  name.  i 

I        Cameron  Electrical  Mfg.  Co.,  Ansonia,  Conneeticat         | 

SiutiiiimiiimiiiniiiHiiniiiiiiiiiiiiiiiiinitiiitiiiniiiuiiitiiiuiiiiiiiiiiiiiiiiiniiiniimiiiiiiiiiiiuiiiiiiiiiirHiiiiiitiiiniiiiiiiiniiiiiiiiMr 


WE-FU-GD  AND  5CAIFE 


WM.B.5CAIFE  &  5DNS  CD.PITTSBUREH.PA 


'^MiiimamiimMiniiiiiuiiiMiniinTMiiiiuiuiiuiiitiiiiiiiiiuiiiuiuiuuiuiiimiuiiiniuiiiiiuiuuiiitiiuiiiiiuiiiiiiuiiiuiiiiiiiiiniimv 
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Huiiiuuuiiiiiuiiiiiiiiuiiiiiiiiiiiuiuiuiiiuiiiiiiiiiiiiuiiiiiuiiiuiiiiiiuiuiiumiiiiiiiuiiiutiiiiuiiimiiiiiiiiiiiiniiiuiiiiiiiiiii , 


INTERNATIONAL 
FARE   REGISTER 


Type    R-10 
Single  Register 


International  Fare  Registers.  Single  regis- 
ters, round  and  square;  double  registers, 
duplex  counters,  car  fittings,  foot-operating 
devices  for  single  and  double  registers. 
Exclusive  selling  agents  for  Heeren  enamel 
cap  and  coat  badges. 

The  International  Register  Co. 

IS   South   Throop    Street,   Chicago 


imiiiniiiiiuriiitiiiiiniiMiiiuiiiiintiiinriiiniiiitiiinriiiiiiiiiiitiiiiuiiiiiiniMitiiiiiiiiiniiiHiMitiiitmmiiiiiiruvnmc 
uniiiHiiiniiiiMiHiiiiniiiniiiiitiiiiiiMiiiiiiitiiiMtiiiiiiiiiiriiiriiMiiiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiiiiiiiiiiriiiiiiiiiiiiiiiiiiMiiiMniiniiiiiii: 

WE  CAN  CUT  YOUR  COST  OF 
HEATING  CURRENT 

Write  for  THERMOSTATIC  CONTROL  INFORMATION  | 

ELECTRIC     HEATERS     Cut  | 

^HaBMiMBBBiBH^B^^^^^^        Installation  and  Maintenance  | 

Charge.  | 

VENTILATORS    Also     Venti-  I 

late  in  Stormy  Weather.  I 

THERMOSTATS     Save     Cur-  i 

rent.  = 

ORIGINATED      the      use      of  i 

NON-CORROSIVE  Wire  for  f 

Electric  Car  Heaters.  = 

ORIGINATED  The  Ventilated  | 

I                                                                Coil   Support.  t 

I  LET  US  FIGURE  ON  YOUR  NEXT  REQUIREMENTS  I 

I  Gold  Car  Heating  &  Lighting  Co.,  17  Battery  PI.,  New  York  | 

^nMliitiiiitiMiiiiiiiiiiiiriiiniiiiirliniiiiiiiiiuiiiitriiitiiiitiiiiiriiitiiilitMitiiinlllllillniliHiiiiiiiiiiiilliiiiiiimiiiuiiiniiniiiiiiiiiiiie 

illllllililtliiiriluiiiiniiiiiiiiiuiiiiiiiiilMininiiiiiiiiiiiiiiitiiiiulliiitiiliriiiiriiiiiiinriiiiiiiiirillliiHtiiitillllliilirliiriiiiiiiiiMiiiimil*^ 

BAKELITE-DILECTO  | 

The  fields  ol  usefulness  lor  Bakelite-Dilecto  are  many   and   varied  i 

because  of  its  superior  merit  over  materials  heretofore  available  in  = 

sheets,  tubes  or  rods.  = 

The  exceptional  qualities  of   Bakelite-Dilecto   are  satisfsrin?  electric  = 

railways  all  over  the  counti^.     Investigate-  i 

The    Continental   Fibre    Co.,    Newark,    Delaware  | 

Branch  GflBces;  E 

CHICAGO.  3S2  8.  Mlctaisan  Ave.                                    NEW  YORK,  833  Brosdwa;  i 

PltUburth  OOoe.  301   Firth  Are.        San  Princiico  Offlce.  S25  Ualket  8L  = 

Los  Angeles  OfBce,   411  S.   Main  St.  = 

Canadian  Office,   Cor.   King  and  Yonge  Sts.,   Toronto,  Ont.,   Can.  i 

JMiuimmimuiiittilnillliliimiMtlMlllliiiiMiiriiinriiiitiinriiiiiiniitliHiiiiiiniiintiilllllilMiiilliiiiiiiiiMMiilluiiiiiiiniiiiriiniiMi 

y.iiillliiiiiiiimiitiiiiitiiiiiiiiiiiiiiiiiiiuiii)iiiiniiiiiiiiniiiiiiniriiititiiiiiiiniiiiiiiiiriiinriMiiii(iiiitiii)nriiiriiiiiiiuniiiii)niiiiiiiiiiii 

BUCKEYE  JACKS 

high-grade   R.   R.   Track   and  Car  Jacks. 

The  Buckeye  Jack  Mfg.  Go. 

Alliance,  Ohio 

mimmuRHMitnimimmmiiuwnnmmmHiHiiitiiiiiiimMiiiimmijiiHmiMiuiiiuiiiimiiiiiiiiitiiHHHitimiiiimiiiiiiiiiHii 


For  all-Vound  service,  de- 
pendability and  strength, 
Williams'  "  Agrippa  "  C 
Clamps  lead  the  field.  At 
your  dealers'. 

Ask  for  Machinists'  Tools  Book. 

J.    H.    WILLIAMS    &   CO. 

"The  Drop-Forging  People" 

148  Mchards  St..  Brooklyn.  N.  T. 

143  Vulcan  St..  Biiffalo.  N.  Y. 
1143  W.   120th  St.,   CbicsKO.   lU. 


lllllllllllllllllllllllininiMlHUllinilllllllllllllllllllllliliiiiiniinimiiii miiimiiiiur i iiiiniimriinmiimimiHt 

jMiiiiriiiiiiiiiiiiiiitiinMiiriiiiiiiiiiiuMHiiHilluiliiiiiuiiiiiiiiiuiiiiMiitiiitiiiiiii iiiiiiiiiiiiiDiiKiiitriiiiiuiiiiiiiiiitiiiiiiiniiiiit^ 

Heating  and  Ventilating 

I  Let  u*  demonstrate  to  you  how  we  can  heat  and  | 

1  ventilate  your  cars  at  the  lowest  possible   cost  | 

I  The  Cooper  Heater  Company  | 

I  Carlisle,  Pa.  | 

^tlliniiitMiiiiiniMiiiMiliilillHlMliiHiiiuiiinillilltliiMllHlliniinilllllltllltilitliliillnliniutilnlliillliuiiiiiiltiiiiniiniiiu  iiiiniiiiiR 
uiiiiir>iiiiMiiiiniiiiiiiiuiititiniriininiiiiiiiniilliiiiiiiiiilililiniiiiiiirMniiiiMiiirtitiiiriiiMlllMiirMlliiiirMiiittiniilliiniMlMliliiiriiiL 


75%  of  the  electric  railways 


B-V  Punches  % 


Send  for  Catalog 
I  BONNEY-VEHSLAGE  TOOL  CO.,  N*wwk.  N.  J 

jiiiiiiHimiiiiiiiimiiitimiiitHmiiiMiimiiiiiiiiimimiiiiiiiiniitiimiiHiiiiiiimiitiiniiniiiiiiimiiiMimiiiiiiiftHiimin^ 

linMiniillllllMliniiliiiillMMirtiiiiiiiMiKiiiiMiiiiirMniMMiiiriiiiiiiiirHiiiitiMiiiiiiiiiiiiniinniiiiiiiiiiiiitiiiiitiniiniiiiiiiiiiiiiiiuiiit: 


leZ    RAILROADS 
USE    DIXIE    CUP 

Penny  Vending  Machines 


^iiiiiiiiiitiiiiiiiiitiiitiii(tiiiMiiitiiiriiiiiiiiiiiiiMniiiiiiiiiiiiiiiiiiMiu(iiiriiiiiiriiiitiii  in  iii  in  iiiiinnriiiiiMiiriiiiiiniiiiiiiiirinif? 
aiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiuiiiiiiiiiiiiiniiiiuiiiiiiniiiiMiiiiiiiiiitiiiHiiuiiiitiiiiiiiiiiii  ii    Mffiiiittniiiiiuiiiiiiiiiiiiiriiuiiiir^ 

I  "It   Behooves  You  to   Hooverize  | 
Your  Motormen"  | 

I  We  can  help  you 

I  Writ,  to  ^ 

I  The  Arthur  Power-Saving  Recorder  Co.  | 

I  2nd  Natloiul  Bank  Bldf.,  N«w  Haven,  Conn.  | 

TiiKniiniiiiHtiiHimuiiiinmiiiiiiiiiiiHiiiHiiiriiiutiiMiiiiiiiniiiiiiiniiitiiiitMiiriiitiiiiiiiiMiiiiiitiiiiiriMiMiimHiiHiiiiiiiiiiiiniiiiic 
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■iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiimiimiiiiiiiiiiiiiiiniiiiiii 


iiig      |. 


uiimimiiiiiiiiiiiiiiimiiiiiiiiiiiMMiiimimiiiiiitiimiiniiiitiiiiiiMitfiiitiimtiiiriiinMniiiitiiiiiiiiiHiiiilllinilimiilltlllllllitlulllljm 


I  The  "TH^cap:'lExibe"   Battery  |  | 

I  fo'  1  I 

I     STORAGE  BATTERY     I 
STREET  CARS 

THEELECTRICSTORAGERATTERYCQ         I  I 

I  PHILADELPHIA  |  | 

?itiitiiiiiiiiitiiiiiiiiitiiiHiiiitiiititiitiiiitriiuiiiiiiiiiiiiiiiiiiiiiiiiitiimiiniiniiiiimiiittiiiiiiiit»iimiiiiiiiiiiiiiriiitiiimiiiiiiiiiii)iiiiS  = 


DIFF^PVL 

UTILITY  CARS 


Electric  Railways  ! 


GET  FREIGHT 
BUSINESS! 

For  economy,  use  Differen- 
tial Cars. 


JddqbJ" 
■inpinrigoQiji 


^iniiiitniiiiiiHiiintMniMnitinniniiiMiiiiriiitMiiiiiiiiiiiiiiiiiiiriiiiiiiiMniiitiiiiiiiiriiniiiiiiitMitriiiiiiiiiiiitiiiitiiniiiiiiiMiiiniiiij^       =  "If  it  is  only  a  dump  car  it  U  not  a  DirTerentlal 


USG 

CARBON— GRAPH  ITE— MET  AL 
BRUSHES 

For  Car  and  Power  House  Units 

MEXICAN   GRAPHITE   CURVE   GREASE 

For  Gears  of  Electric  Cars 

MEXICAN  GRAPHITE  JOURNAL  AND  GEAR  GREASE 

MEXICAN  GRAPHITED  WOOD  GREASE 

Literature    and    detailed    information    sent    upon    request 

The  United  States  Graphite  Co. 

j|       SAGINAW,  MICH.,  U.  S.  A.       g^ 

Branch  Offices: 

New  York,  Chicago,  Pblladelpbla,  St. 
K«>  Louis,  Pittsburgh,  Denver,  Birmingham, 
^^  San  Francisco 

I  Largest  Miners  of  Graphite  on  This  Continent  | 

^iiiiiiiiiiiiiiiiiiiiirMiiniiiiiiiniiiHiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiuiiiiiHiiiiiiiiiiiiniiiiiiiiiiiiiiinitimitMriiiiiiiMiiiriiiiiiiiiiuiiuiR 

jitii ithuiiiii iiiiiim iiiiiiiiiiiiitiiimtiiitiiiiiiiimiiiiiiiiiiiiiiiiiiiiniiiiimimiiiiiiiiiiiiiiiiMi iiiii iiiiitKiir^ 


Differential  Car 
Company,  Inc. 

141  Broadway 
New  York 


=        Automatic  Safety  and  Automatic  Return  Switch  Stands  for  Pass-        i  = 

I         ing   Siding's.      Tee    Rail   Special   Work   for   Interurban   Lines    and         =  1 

=        Private    Rights    of    Way.      Manganese    Construction    a    Specialty.         |  = 

lT9^-sk.m.t%.T»o    l«»on.  "VVor^K^s  I 

=     PlantiUHiUbuni.N.Yr'idNi^ralUli.N.T.                   NewYork. Office. 3 O  Cliurdl  BU  «■»        ^  E 

^riiMiuiiiiiiiiiiitiiiiiiiiriiiiiiiiiiii.iiltiiiiiillllllinilllMiiillilinirillllMliiiiirHirriiiiMiMiiitiiitniiiiiiiiiiiiKiiMiiiiiHiMHii'iMiiiiiiii...-  | 

gilintiiiMiriiiiit)itttiiui>i(i)iiiitiiiriiiiiiiriiiiiriiitrtiirMitiiirriiiiiiriiiiiiiiiiiiiiiitii<iri<irMirriiiriiirriiiriiriiiHM)niiiililllliH<l)iliini^  E 

I    Electric  car  heaters — thermostatic  control —   |  | 

I    pneumatic      car      door      operators — buzzers,    |  i 

I    single-stroke    bells,    starting    signal    lights —   I  I 

I    special  resistances.                                                          |  | 

i  CONSOLIDATED  CAR  HEATING  CO.  I  I 


I  ALBANY,  NEW  YORK,  CHICAGO  I 

^iMiniiiiniiiiiiniHiiiniMniiiiiimiiiiniiiniiiniiiiiiiiiiiniiiiiiiriiinmniiiiiiiiiiiniiiiiiiiiiiniiiiiiuiiiiiiiiiiiiiiiiiuiiiiiiiiiiiiiiiiMiir: 


aiiiiiiHiinMniiiiiiiinMiiMinMiniiiiiiiJiiiiiiiiiiiiiiiiiiiiriiitiiiiiiiiriiirMiiiiniiiiiiiiHiiiiiiiniiiiiMiiiiiiiiiiiiiriiiiiiiiriiiiriiniiiiiriiii 
nti iiiiiinnMiiiiiifiiiiiiiiiiMiirimiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiriiriiiitiiiiiiitiiiniiiiiiiiiiiiiiiiiuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii 

I    The  Kalamazoo  Trolley  Wheels 

I  have   always  been  made  of  en- 

i  tirely  new  metal,  which  accounts 

I  for  their  long  life   WITHOUT 

I  INJURY  TO  THE  WIRE.     Do 

I  not  be  misled   by  statements  of 

i  large  mileage,  because   a  wheel 

I  that  will  run  too  long  will  dam- 

I  age  the  wire.     If  our  catalogue 

s  does    not    show    the    style    you 

I  need,     write  us— the  LARGEST 

I  EXCLUSIVE        TROLLEY 

i  WHEEL    MAKERS    IN    THE 

I  WORLD 

THE  STAR  BRASS  WORKS 

KALAMAZOO.,  MICH.,  U.  S.  A. 

niHIiiiliiiiiMiiiiiimimiiiiiiiiMiiiiiiiiiiMiiiiiiiiiiiimniiiiiiiiiiiiiitiiiMiiiiiiiiniiiiiiiiiimiiiiiiiiiiiiiiiiinnniiHiiifiinniii 


I 


tfiiiiiri iiiiilit liiiiiiiiiiiiiiiiiriiuiluillllluuiiiiiiiiLiiliiluiililliirlllllllluiuiiiiiiiiiiiiiiiiiiiiiiirniriiirmiiiiiiiuiiiiliiiii^      ^iiiiriiiilliiriiiriiiriiriiiiiiiii iiijiriiiiiiiiiiiiiiiiiiiiliiiliiiiiiuiil jrililllimiiiiliiiriinlliliiijiiiiiiiiir i imiiiiiiiiiiiiw 


Use    them    in   your    terminals —  i 

PEREY  TURNSTILES  I 

or  PASSIMETERS  | 

Faster  than  the  ticket  letter  | 

Percy   Manufacturing   Co.,   Inc.  | 

30  Chnrch  Street,  New  York  CItr  | 

FiiiiiiiiiiiiiiiiitiiiiiiiiiniiiiiiiiiiiiiiriimiiiiiiiiniiiiiiiiiMitiiiiiiiirriiitiiiiiiiniiiiriiiiriitiiiniiniiiniiiiriiiriiiniiiniiniiiiiiiHiiiitiiKi; 


UIIION''FUSES 

'Union"    Renewable    Fuses    will    save   four-fifths   of 
your  fuse  maintenance  cost.  Guaranteed  to  give  satis- 
faction.    Money  baclr  if  they  f aU.^  Booklet  on  request 

CHICAGO    FUSE 

MFG.  CO. 

Chicago      New   York 

BHiiiiimiiuumnnmiimi^miHSraiiinniim^^ 


PROVIDENCE        H-B 


FENDERS 


LIFE  GUARDS     I 


I       The  Consolidated  Car  Fender  Co.,  Providencec  R.  L 

I       Wendell  &  MacDuffie  Co.,  61  Broadway,  New  York 
i  General  Sales  Agents 


'niiiiiiiiiiiiniiiimiiiiiiiiiHiiiiiimiimimiiimii 


iMmiiimiiHiiiHiiiimiiiiiiiHiiiiiiiiiiiiiiiiiimiiiiiimimiimiHiiiiiiiiiiie 


:>iiiiriiiiiiiiiiiMiiiiiiiiiiiiiiiiiniiiiMiniiittiiniiHiiiniiiMii)iiiiiiiiiMiinMiiMiniiiniiiHiiMiiiiiiiiiiiiitiiiuiiitriiniiiiiiiiitiiiiiiiiiiiiii 

1    SAMSON  SPOT  WATERPROOFED  TROLLEY  CORD 


Trade  Mark  Bee.   U.   B.   Pat.  Off. 

~        Made  of  extra  Quality  Rtock  firmly  braided  and  smoothly  finislied. 
i  Carefully   insjieoted    an<i   griiaranleed   free   from    flaws. 

=  Samples  and  information  gladly  sent. 

I        SAMSON  CORDAGE  WORKS,  BOSTON,  MASS. 

QjitiiiiMiiiiniiuMiHiiniiinrniMiiHMniMiiMMniiiniiniMiiMiuMiHiiiMiiiiiHHMiiiiiniintniiiiifiiHiniiiMtiMriiiiniuiiiiHiitiluiiiiiff 
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Think '  SEARCHLIGHr  First 


ADVERTISING  RATES 


mm. 


nmrni 


POSITIONS  VACANT — Business  Opportuni- 
ties  and  other  undisplayed  ads.  8  cents 
a  word,  minimiun  $'2.00  an  insertion. 

POSITIONS  WANTED — Evening  work 
wanted,  tutoring  and  other  undisplayed 
ads  of  individuals  looking:  for  employ- 
ment. 4  cents  a  word,  minimum  75  cents, 
payable  in  advanre. 


ADD  5  WORDS  for  box  number  in  undis- 
played ads  if  replies  are  to  any  of  our 
offices.  There  is  no  extra  charge  for 
forwarding^  replies. 

DISCOUNT  OF  10%  if  one  payment  is 
made  in  advance  for  4  consecutive  inser- 
tions of  undisplayed  ad. 


ADS  IN  DISPLAY  TYPE — Space  is  sold  by 
the  inch  (30  in,  to  a  page),  the  price 
depending^  upon  total  space  used  within 
a  year,  some  space  to  be  used  each  issue. 

BATE  PER  INCH  for  ads  in  display  space : 

1  to     3  in..  {4.50  an  in.        15  to  29  in.,  S3.90  an  tn. 

4  to     7  in.,  y4.30  an  in.        30  to  49  In.,  |3.80  an  in. 

8  to  14  in..  $4.10  an  in.        50  to  9*1  in.,  $3.70  an  in. 


^••■•■■■IUIIIUIIMIIIIilllHMIIMM)IMIMMIMMIHIIIHIIHII<tHHH«HMIMMIIIiHlllllllllllinilMillllllllllllllllltllllllfllHltMIIIIMIIIIIIIIIIIilll(inilllltlHHIII>llllillMIIMMIIMIIIMMIMI^ 


■  ••■■■•■ItttlllllllltllllHItllnillMlttlllHtllKllllllllltllttlM  lltHT 


POSITIONS 
VACANT 


EMPLOYMENT 


POSITIONS 
WANTED 


.iMIIMIMIItMIUIMIIIIMIIIIItllllllltltlllltniltlllllllKIIIIMIMIIMII 


POSITIONS   VACANT 


ELECTRICAL  engineer  wanted,  with  some 
experience  in  street  railway  work.  In  city 
In  Middle  Weist ;  state  experience,  refer- 
ences, and  salary  desired  when  replying. 
P-605,  Elec.  Ry.  Journal,  Old  Colony 
Bldg.,  Chicago. 

PERMANENT  position  open  for  several 
draftsmen  with  knowledge  of  street  rail- 
way track  work.  New  York  Switch  & 
Crossing  Co.,  15th  and  Madison  Sts., 
Hoboken,  N.  J. 


TRAIN  dispatcher  wanted  for  electric  in- 
terurban  railway,  hours  2:00  to  11.00 
P.M..  salary  $190.00  per  month.  Gfary 
Street  Railway,  Gary.  Indiana. 

TWO  engineers  familiar  with  general  equip- 
ment of  gas.  electric,  and  street  railway 
properties  are  wanted  to  assist  in  making 
inventories  and  appraisals  of  such  prop- 
erties for  a  large  syndicate  in  Middle 
Wst.  Work  will  last  aijproxlmately  18 
months.  Apportunies  for  continued  serv- 
ice with  company  in  operation  and  con- 
struction. P-744,  Elec.  Ry.  Journ..  Old 
Colony  Bldg.,  Chicago. 


POSITIONS   WANTED 


ENGINEER,  construction.  maintenance, 
ways  and  structures;  15  years'  experi- 
ence. 8  years  in  charge  of  men  on  track, 
overhead,  bridges  and  transmission  lines. 
also  electric  welding  work.  Age  34.  mar- 
ried. Best  references.  PW-742.  Elec. 
Ry.  Journal,  Real  Estate  Trust  Bldg..  Pa. 

GENERAL  superintendent  of  electric  light 
and  street  railway  wishes  to  make  a 
change  ;  age  34.  married  ;  14  years'  expe- 
rience In  electric  light  and  street  railway 
■business  with  present  company ;  refer- 
ences, present  employers  PW-743.  Elec. 
Ry.  Joum.,  Old  Colony  Bldg..  Chicago. 


■  (IIMIllMIMIIIIItllllllllllllllllltllHIItlllllllllllllllllllltlllHIIIIIII 


=  FOR   SALE 

I  NEW  STEEL  RAILS 

=  (UNDRILLED) 

I     550  tons  A.R.A.  Type-B  SO-lb.  33-f  t.  lengths 

i  Ready  for  immediate  shipment 

\  F.  R.  PHILLIPS  &  SONS  CO. 


I     Pennsylvania  Bid?. 


Philadelphia,  Pa. 


MASTER  mechanic  desires  to  make  change. 
17  years'  experience  in  ^11  departments 
maintenance  and  construction,  including 
Type  M.  and  H.  L.  control;  successful  in 
handling  labor ;  best  of  references  fur- 
nished. PW-745.  Elec.  Ry.  Joum..  Real 
Estate  Trust  Bldg..  Philadelphia. 

TRANSPORTATION  superintendent,  15 
years'  experince  in  electric  railway  field ; 
started  as  platform  employee,  inspector. 
Instructor  and,  for  nine  years,  assistant 
superintendent  of  transportation,  wishes 
position.  Can  furnish  A-1  references 
from  past  and  present  employers.  PW- 
746,    Elc.    Ry.    Joum. 

VMtliHIMM ItllillllllMtllllll "ml Illmlill liil,>lllt,iill 

I  FOB  SAI^ 

I  One  Westlngbonse 

I    RAILWAY  BOOSTER  SET 

i  600   volt   to   250 — 183   volt   400    amp.   ou 

i  Booster   Bide.      One   large   lot   of   508    voll 

I  motors. 

f  C-  G.  4  F.  A.  HUGH 

I  10th  and  Walnut.  St.  I>ouiB.  Mo. 


Passenger  Cars  and  Motors  j 

4— -All      steel      PASSENQER      C.\BS,      complete,  i 

mounted  on  Baldwin   18C  trucks.  = 

4 — West.   MOTOB.S,    328.4.  i 

Wiil    be    released    about    .Vor.    1.  I 

WESTMORELAND    CO.   RY.    CO.  I 

Deny,    Pa.  = 


I  New  Safety  Cars 

I  FOR  SALE 

1  Eight    new    single    truck,    double 

I  end,    one-man    safety    motor   pass- 

I  enger   cars    with    two   motors    all 

I  fully     equipped      ready     to     run. 

I  Colors  green   and  bufi  in  enamel 

I  (numbered  but  not  lettered). 

I  Shipment  Immedialely  from  Car  ITorks. 

I  Federal  Ligkt  &  Traction  Company 

I  60  Broadway,   New  York,  N.  Y. 


nilHIIIIIIMIIIIIIII 


^tlllllllltMtflltllllllinillMntllllHMItlllllllfllMIIIIIMII 


New — Used — Rebuilt 

MACHINERY  AND  SUPPLIES 

I  lor  construction  and  industrial  work. 

I        READING  ENGINEERING  CO.,  INc. 

I  154  Nassau  St..  New  York 

SlinilllltllMIMMIIMMMHIHIIOtMIIII 


WANTED 

One  Universal 

Woodworking  Machine 

Communicate  with 

ARKANSAS    VALLEY    IN i ERURBAN 

RAILWAY  COMPANY 

Wichita.  Kansas. 
C.  B.  Lewis.   Superintendent. 


Summer  Park  Lighting 

with  Direct  Current 

We  have  for 
Immediate     Shipment 

75-kw.  Motor  Generator  Set. 
D.C.  Motor,  120-hp..  550/600-Tolt,  163  amp. 

Direct  connected  to 
A.C.   Generator.    75-kw.,    S-phase.    60-cycle. 
6600-volt    generator    with    5-kw..    125-Tolt 
exciter,    switchboard    and    instrumeats. 

All  AUis-Chalmers  make. 
Also     10-kva..      6600/110/220-TOIt     trans- 
former. 
50.000  lb.  2/0  and  3/0  copper  troUey  wire. 
Intemrban  Cars — Rails — Oeneratort,  etc.,  etc. 
Write — Wire — Phone 

^LNICKER  IN  ST.  LOUIS 


""' "■" ■■•■Uii,,,,., Illllll „i,.l .Ill,..i,...„„ll,l ,.|„„ , „., , , „,„„„,„ 

WANTED 

RECORDING   FARE  REGISTERS 

Prefer  recording  fare  register  made  b\ 
The  Recording  Fare  Box  Co.,   New  Haven,  Conn. 

MIDDLETOWN  TRANSPORTATION  CO.,  Middletown,  Ohio 


•f tllMfllllllllllllltllMtltllt>lllll>llll»Hlltllllltlll»llllt>MIIIIIIIMII(ll 


■  ■XIMIIIIIIIIIilHlMlttllll 


illMltlllllllltlllKllltlHIIIMI 


IMMEDIATE  DELIVERY 

Twenty-Five  Cycle  Rotary  Converters 

2 — 300-kw.  3-phaae.  25-cycle.  600-Tolt.  General  Electric  rotary  coDverters  complete 
with  translormerg,  primary  TOltace  13.200.   seoandary  380-TOlts. 

1 — 250-kw..  3-phane.  26-cycle.  690-volt.  General  BSectric  rotary  converters  complete 
with   transformers,    primary   TOltare   13.200.    secondary   380   volts. 

Street  Railway  Motors 

20 — G.  E.  800-8    complete  with  controllers. 

All    in    Splendid    Condition 

JOSEPH  MYERSON,  411  Atlantic  Ave.,  Boston  9,  Maas. 


'■■■HlllltlMlllltllMMIMtt MMIMIflllltlMt Ill 
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Passenger  Cars  and  Snow  Plows 

FOR  SALE 

•T"         1       34  Ft.,   Easy  Access   double   truck   cars — "M."    Control  —  will 

1  WCIVC      furnish  trucks  and  motors  if  desired  and  put  cars  in  good  operat- 
ing condition. 

T  \-\        A      A       ^^  ^^■'  ^°  ^^  ^^■'  <^°"t)le  truck  closed  cars  with  vesti- 

i  WO  inuncirecl       bules  platform  complete  with  trucks,  motors  "K"  con- 
trol— ready  to  run. 

These  cars  can  easily  be  rebuilt  for  PREPAYMENT  operation  if  desired. 

T"  \A        A      A       ^^'>  ^^''  ^"^  ^^'^  ^^  Bench  double  truck  open  cars — in 

*  WO  nUnureQ       good  condition — with  equipment  if  desired — available 
for  immediate  delivery — and  ready  to  run. 

A  number  of  single  truck  SHEAR  SNOW  PLOWS— equipped  with  motor- 
ready  for  next  Winter's  service 
TERMS — Cash  or  easy  pasmients — Car  Trust  Certificates  if  desired 

EASTERN  MASSACHUSETTS   STREET   RAILWAY  CO. 

Address  Purchasing  Dept.  No.  1  Beacon  Street,  BOSTON,  MASS. 
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I   POWER  PLANT  EQUIPMENT 

I  FOR  IMMEDIATE  SALE 


GLOUCESTER,  MASS.: 

3 — 203  hp.  B.  &  W.  Water  tube  boilere 
1 — 266  hp.  B.  &  W.  Water  tube  boiler 
1 — 600  hp.  B.  &  W.  Water  tube  boiler 
1 — 300  hp.   23  in.  x  48  in.  Harris-Corliss 

Single  Engine 
1 — 500  hp.  28  in.  x  36  in.  Hamilton-Corliss 

Single  Engine 
1 — 11500  hp.  30  in.  x  48  in.  x  48  in.  Penn- 

CorUss  Cross  Compound  Engine 
1 — ^260  kw.  W.  H.  Belted  Multipolar  B.C. 

Generator 
1 — 400   kw.    G.   E.   Eng.    Type   Multipolar 

D.C.  Generator 
1 — 850   kw.    G.    E.    Eng.   Type   Multipolar 

D.C.  Generator 
Switchboard  and  Misc.  Auxiliary  equipment 

NEWBURY,  MASS.: 

3 — 115     hp.     Kendall     Horizontal     Return 

Tubular  Boilers 
2 — 14  in.  X  28  in.  X  36  in.  Slater-Corliss 

Cross  Compound  Engines 


3 — 260   kw.    W.   H.   Eng.    type   Multipolar 

D.C.  Generators 
Switchboard  and  Misc.  Auxiliary  equipment 


ESSEX,  MASS. 


2 — 150     hp.     Kendall     Horizontal     Return 

Tubular  boilers 
1 — 150    hp.    new    eng.    horizontal    return 

tubular  boiler 
2 — 13  in.   X  23  in.  x   23  in.  Mcintosh  & 

Seymour  Tan.  Com.  High  Speed  Engines 
2 — 220   kw.  Walker  Eng.  Type  Multipolar 

D.C.  Generators 
1 — 55  kw.  Q.  B.  Direct  connected  300  volt 

Booster  Set. 
1 — 150  hp.  New  Eng.  Boiler 
Switchboard  and  Misc.  Auxiliary  equipment 

LAKEVILLE,  MASS.: 

3 — 250  hp.  A.  Sc  T.  Water  Tube  Boilers 
1 — 16  in.  X  30  in.  x  42  in.  Hamilton-Corliss 

Cross  Compound  Engine 
1 — 326   kw.   W.   H.   Eng.  Type   Multipolar 

D.C.  Generator 
Switchboard  and  Misc.  Auxiliary  equipment 


SALEM,  MASS.: 


1 — 2500  A.B.H.  G.  B.  Curtis  Horizontal  60 
Cycle,  445  volts  A.C.  Turbo.  Generator 
and   Direct   connected  Bxdter 

1 — Alberger     Spiroflo     Jet     condenser     and 

Auxiliaries. 

HYDE  PARK,  MASS.: 

3 — 500  hp.  B.  &  W.  Water  Tube  Boilers 
1 — 1500  hp.  aOji    in.  x  52  in.   s  48   in. 

Penn   Cross   Compound   Engine 
1 — 750  hp.  20  in.  x  40  in.  x  48  In.  Greene 

Cross   Compound   Engine 
1 — 700  hp.  20  in.  x  40  in.  s  42  in.  Penn. 

Cross  Compound  Engine 
1 — 850   kw.    G.   B.    Direct   Connected   D.C. 

Generator 
1 — 525    kw.    G.   E.    Direct   Connected   D.C. 

Generator 
1 — ^500  kw.   G.   B.   Direct  Connected   D.C. 

Generator 
Condensers,      Pumps       Blowers,      Boosters, 
Switchboard    and    Miscellaneous    Auxiliary 
equipment. 


Inspection  Solicited — Details  upon  Application. 

Terms  Cash  or  Easy  Payments.     Car  Trust  Certificates  if  Desired. 
Equipment  released  on  account  of  purchasing  power. 

EASTERN  MASSACHUSETTS  ST.  RY.  COMPANY 

Address  Purchasing  Dept.  1  Beacon  Street,  Boston,  Mass. 
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^3k    Machinery  in  Stock  for 


Inuneditite  Shipment 


@ 
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I   Some  One  Wants  to  Buy   | 


ROTARY  CONVERTERS 

1—300  kw.,  Westg.,  3-phase,  60-cycIe,  370-v.,  A.C.,  575-v., 

D.C.,  600  r.p.m. 
2—200  kw.,  G.E.,  3-phase,  2S-cycle,  8S-v.,  A.C.,  12S-V., 

D.C.,  8  pole,  375  r.p.m. 

FREQUENCY  CHANGER  SETS 

1 — 600  kva.,  Allis-Chalmers  Frequency  Changer  Set,  300 
r.p.m.,  3-phase,  60-cycle,  2300-v.  one  end,  3-i^ate, 
6600-v.,  25-cycle  on  other  end. 

1 — 400  kw.,  G.  E.,  3-phase,  2S-cycIe,  6000-v.  one  side— 
2400-v.,  2-phase,  60-cycle  other  side — 375   r.p.m. 

ARCHER  &  BALDWIN,  INC. 

114-118  Utierty  Street.  New  Tork  Clt7 
Teltphofu  iSS7-4SSt  Rector 


the   equipment  or  machinery 
that  you  art  not  now  using. 


This  may  be  occupying  valuable 
space,  collecting  dust,  rust  and  hard 
knocks    in    your    shops    and    yards. 

Sell  it  Before  depreciation  Scraps  it. 


0178 
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5— Rotaries— 300  K.W. 

600  Tolt  D.C..  25  ey.  A.C.  Trans.  16.000 
volt,  complete  with  Switchboards.  Bood 
condition. 

BARGAINS 
Send  tor  our  used  msch.  list. 

ROSS  POWER  EQUIP.  CO. 

Indianapolis,    Ind. 


£ftllllNIIIIHI*(llllilllllMIIIIIIIIIMMIIIIIIIItllllttllltillMllllllllt. ■■n..nn..c 

I                                  FOB  SALE  I 

I    16  West.  56  Motors.  4  K-14  Con-  | 

I   trollers.     4    National    type    BB-4  | 

I  Air   Brake   Equipments  complete.  | 

j   15    Double    Truck    Cars,    40-ft.  | 

I    long,    mounted    on    Brill    Trucks  I 

I  equipped  with   4  GE-67   Motors,  | 

I   2  K-6  Controllers,  Air  Brakes,  etc.,  | 

I   complete.  1 

Electric  Equipment  Co. 

I    Commonwealth  BuUding,   Philadelphia,  Pa.  | 

*illitlMllltllll«llllltllHII,ttlllll#IIIIIIIIIIIMMMMIIIMIItlllllllll 


FOR  SALE 

18 — 12  Cross  Seat,  double  truck  open  cars.    Built  by  The 

St.  Louis  Car  Co. 
8 — 10  Cross  Seat,  double  truck  open  cars.     Built  by 

Barney  &  Smith  Car  Co. 

These  cars  are  fully  equipped  and  in  good  operating  condition. 

The  Columbus  Railway,  Power  &  Light  Co. 

104  N.  Third  St.,  COLUMBUS,  OHIO 


IMII<lltMIIM)HHMHtHMl«IM<IMMfc 


WORRYLESS  ELECTRICAL  REPAIRS 

On  all  kinds  and  sizes  A.C.  or  D.C.  motors  and  rener&tors.  starters,  welders,  controllers, 
or  anTthlni  electrical.  Quick  shipment  from  stock  material,  of  coils  commntatora— 
sbatta— t>earinr9,  etc      Bemember  onr  Initials  staiid  tor  onr  prodoet. 


CAREFUL  A  CCURATE 

LEVELAND      /\RMATURE 


TirORRYLESS 


ORKS,   Inc. 


EST.  1895 


4732-4-6  ST.  CLAIR  AVE.,  CLEVELAND 


INC.  1B18 


■  MIIIIHIIItttMIMIIIIMItlllllltltlll 


IIIIIIIMIIUiniMlirillllMI ••IIMIIIIItlHMIHIIMMtlHIItti 
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MAC  GOVERN 
&company;vs: 


POWE  R 

MACHINERY 


Prompt  Shipment 
From  Stock 

I  - — Brill     double     truck      combination  |  | 

1  passenger  and  baggage  cars,  38  ft.  I  | 

I  long    overall,    passenger    compart-  |  | 

I  ment    19    ft.    6    in.    long,    baggage  I  I 

I  compartment     8     ft.     7     in.     long,  |  | 

[  equipped     with     four     No.      101-B  I  1 

I  Westinghouse      motor      equipment  i  | 

I  complete.  I  | 

I  1 — Work  car,  equipped   with  two  No.  |  | 

i  49   Westinghouse  motors  complete.  |  | 

I  40,000    lbs.    No.    4/0    grooved    trolley  I  f 

I  wire.  I  i 

I  8  miles  of  350,000  cm.  stranded,  cable,  |  | 

I  bare.  1  | 

I  3   miles  of   No.  4/0   weatherproof  in-  f  | 

I  sulated  wire.  I  | 

I  27  miles  of  No.  4  hard  drawn  copper  1  1 

I  wire.  I  i 

I  MacGovern  &  Company,  Inc.  I 

I  114    Liberty    Street,    New    York,    N.    Y.  1  | 

I  BRANCH  OFFICES:  I  | 

I  Pittsburih.   Pa..    488    Union    Arcide  Bids.  I  1 

i  Seittle,  Wub.,  Jj.  C.  Smitb  Blda.  i  i 

i  UnnlxeaL    Qua.,    iii    Bearer    HiU   BUI  :  : 


Caution-RAIL  USERS 

BUY  NOW.     There  is  a  SCARCITY.     We  offer  the 
following  NEW  RAILS  for  prompt  shipment: 

New  12-lb.  and  30-lb.  rails,  splices,  bolts  and  nuts. 
New  90-lb.  rails,  angle  bars,  bolts,  nuts  and  spikes. 

They  will  be  gone  soon.     Write  or  wire  for  our  quotations. 

Wire — 300,000  lb.  or  more  of  copper  trolley,  feeder,  high 
tension,  etc. 

A  number  of  steel  bridges  on  line  of  Cincinnati  &  Columbus 
Traction  Co.  For  quick  acceptance  at  $1.00  per  100  lb. 
as  is.     Photographs  on  request. 

HYMAN-MICHAELS  COMPANY 

531  Peoples  Gas  Bldg.,  Chicago 

BRANCH   OFFICES:    First   National   Bank    Bldi.,   Pittsburgh,   Pa.;    Railway   Exckaaf* 
Bld(.,   St.  Louis,   Mo.;    East   Chicago,   Ind.;    New  York:    Woolwortb    Bids. 
YARDS  AND   WAREHOUSES:   East  Chicago,  Ind.  and  St.  Loui*.  Mo. 


IIIIMIIIIHMIillllltlllMIIMIXIDII 


For  Every  Business  Want:  ''Think  SEARCHLIGHT  First'' 
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r^l  SEARCHLIGHT  SECTION  W 


NEW 

80  lb.  RAIL  &  ACCESSORIES 

ANGLE  BARS,  SPIKES,  BOLTS  AND  NUTS  COMPLETE 

For  Sale 

A.R.A.  "TYPE  B"  RAIL 

Approximately  30,000  gross  tons — standard  lengths 
Stored  at  Kearney,  N.  J. 


<0 


0»N 


^> 


-g»-i 


Note  actual  dimen- 
sions of  rail  stated 
hereon. 


HYMAN-MICHAELS  COMPANY 

Peoples  Gas  Building,  Chicago,  IlL 

New  York  Office 
1324-1326  Woolworth  Building 

Pittsburgh  Office 
1312  First  National  Bank  Building 

St.  Louis  Office 
2115  Railway  Exchange  Building 


We  buy  electric  and  steam  railways  that 
are  to  be  dismantled 
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WHAT  AND  WHERE  TO  BUY 

Equipment,  Apparatus  and  Supplies  Used  by  the  Electric  Railway  Industry  with 
Names  of  Manufacturers  and  Distributors  Advertising  in  this  issue 


AdrertiBliir,  Street  Car 
Collier,  Inc..  Barron  O. 

^ir  Aft«rcoolers 
IngersoU-Rand  Co. 

Air  BecelTcn 

InrersoU-Band  Co. 

Ammeters 

Weaton  Electrical  Instrument  Co. 

Anchors,  Qny 

Electric  Serrlce  Supplies  Co. 

Ohio  Brass  Co. 

Westinrhouse  Blec.  A  Mfr.  Co. 

Anrle  Bars 

Lackawanna  Steel  Co, 

Ash  Storaee  Tanks,  Oast  Iron 
Green  Enffineerinff  Company 

Aotomobiles  and  Buses 
Brill  Co.,  The  J.  G. 

Axlrs 

Bemis  Car  Truck  Co. 
Cambria  Steel  Co. 
St.  Louis  Car  Co. 

Axle  Stralghteners 

Columbia  M.  W.  t  M.  I.  Co. 

Axles,  Car  Wheel 

BemlB  Car  Truck  Co. 
Brill  Co..  The  J.  G. 
Standard  Steel  Works  Co. 
Westinrhouse  ETlec.  &  Mfc  Co. 

Babbitt  Metal 

Ifore-Jones  Brass  &  Hetal  Co. 

Babbitting  Devices 

Columbia  U.  W.  &  M.  I.  Co. 

Badeea  and  Buttons 

Electric  Service  Supplies  Co. 
International    Beciater   Co.,    The 

Batteries,  Dry 

Johns-Manville  Co.,   H.  W, 

Batteries.  Storage 

Electric  Storage  Battery  Co. 

Bearincs  and  Bearing  Metels 

Bemis  Car  Truck  Co. 
Columbia  M.  W.  &  M.  I.  Co. 
Eureka  Co. 
General  Electric  Co. 
More-Jones  Brass  &  Metal  Co. 
St.  Louis  Car  Co. 
Westinrhouse  Blec.  &  Utt.  Co. 

Bearlnes,  Center  and  KoUer  Side 
Stuckl  Co.,  A. 

Bells  and  Gongs 
Brill  Co.,  The  J.  G. 
Columbia  M.  W.  &  M.  1.  Co, 
Electric  Service  Supplies  Co, 
St.  Louis  Car  Co. 

Benders,  Rail 

Niles-Bement-Pond  Co. 

Boilers 

Babcock  &  Wllcoz  Co, 

Bond  Testers 

American  Steel  &  Wire  Co. 
Rail  Welding  *  Bonding  Co. 

Bonding  Apparatus 

American  Steel  &  Wire  Co. 
Electric  Railway  Improvement  Co. 
Electric  Service  Supplies  Co. 
Ohio  Brasa  Co. 
R^all  Welding  &  Bonding  Co. 

Bonds.  Rail 

American    Steel    &    Wire    Co. 

Copper  Clad  Steel  Co. 

Electric  Railway  Iinprovement  Co. 

Electric  Service  Supplies  Co. 

General  Electric  Co. 

Johns-Manville    Co..    H.    W. 

Ohio  Brasa  Co. 

Rail  Welding  &  Bonding  Co. 

Westinghouse  Elec.  dc  Htg.  Co. 

Book  Pnblishers 

McGraw-Hill   Book  Co.,   Inc. 

Boring  Tools,  Car  Wheel 
Niles-Bement-Pond  Co. 

Brackets  and  Cross  Arms    (See  also 
Poles,  Ties,  Posts,  Bte.) 
Bates  Expanded  Steel  Truss  Oo. 
Electric  Railway  Bgulpmeot  Co. 
Electric  Service  SuppUee  Co. 
Hubbard  &  Co. 
Ohio  Brass  Co. 

Brake  Adjusters 

National  Ry.  Appliance  Co. 
Westinghouse  Traction  Brake  Co. 


Brake  Shoes 

Amer.  Brake  Shoe  &  Fdry.  Co. 
Barbour-Stockwell  Co. 
Bemis  Car  Truck  Co. 
Brill  Co..  The  J.  G. 
Columbia  M.  W.  &  i£.  I.  Co. 
St.  Louis  Car  Co. 

Brakes,    Brake    Systems   snd    Brake 
Parts 

Bemis  Car  Truck  Co. 

Brill  Co..  The  J.  G. 

Columbia  M.  W.  dc  M.  L  Co. 

General  Electric  Co. 

National  Brake  Co. 

Safety  Car  Devices  Co. 

St.  Louis  Car  Co. 

Westinghouse  Traction  Brake  Co. 

Bricks.  Fire 

Green  Engineering  Co. 

Brooms,  Track.  Steel  or  Battan 
Zelnicker.  W.  A.,  Supply  Co..  Inc. 

Brashes,  Carbon 
Corliss  Carbon  Co. 
General  Electric  Co. 
Jeandron.  W.  J. 
United   States   Graphite  Co. 
Westinghouse  Elec.  &  Mfg.  Co. 

Brushes.  Graphite 

United  States  Graphite  Co. 

Brash    Holders 

Anderson  Mfg.  Co..  A.  tc  J.  M. 
Columbia  M.  W.  &  M.  I.  Co. 
Eureka  Co. 

Bushings,    Case    Hardened   and 
.Manganese 

Bemis  Car  Truck  Co. 

Bashings,  Graphite  and  Wooden 

Bound  Brook  Olllesa  Bearing  Co. 

Gables  (See  Wires  and  Cables) 

Carbon  Brashes   (See  Brushes, 
Carbon) 

Car  Panel  Safety  Switches 

Westinghouse  Elec.  &  Mfg.  Co. 

Cars,  Damp 

Differential  Car  Co. 

Cars,    Passenger,    Freight,    Express, 
etc. 
American  Car  Co. 
Brill  Co..  The  J.  G. 

Cambria  Steel  Co. 
Kuhlman  Car  Co..  G.  C. 
McOuire-Cumminga  Mfg.  Co. 
National  Ry.  Appliance  Co. 
St.  Louis  Car  Co. 
Wason  Mfg.  Co. 

Cars,  Second  Hand 

Electric  Equipment  Co. 

Cars,  Self-Propelled 

Electric  Storage  Battery  Co. 
General  Electric  Co. 

Castings,   Brass,   Composition   or 
Copper 
Anderson  Mfg.  Co.,  A.  &  J.  M. 
Columbia  M.  W.  &  M.  I.  Co. 
Eureka  Co. 
More-Jones  Brass  &  Metal  Co. 

Castings,  Gray  Iron  and  Steel 
American  Steel  Foundries 
Bemis  Car  Truck  Co. 
Columbia  U.  W.  &  M.  L  Co. 
Standard  Steel  Works  Co. 
St.  Louis  Car  Co. 

Castings,  Malleable  and  Brass 
Amer.  Brake  Shoe  &  Fdry.  Co. 
Bemis  Car  Truck  Co. 
Columbia  M.  W.  &  M.  I.  Co. 
St.  Louis  Car  Co. 

Catchers  and  Retrievers,  Trolley 
Ackley  Brake  &  Supply  Corp. 
Electric  Service  Supplies  Co. 
Ohio  Brass  Co. 
Wood  Co..  Chas.  N. 

Celling,  Car    (See  Headlining) 

Checking 

Industrial  Protective  Co. 

Ctrcait  Breakers 

Automatic  Reclosing  Circuit 

Breaker  Co. 
Cutter  Electrical  &  Mfg.  Co„  The 
General  Electric  Co. 
Westinghouse  Elec.  &  Mfg.  Co. 

Clamps    and    Connectors    for    Wires 
and  Gables 
Anderson  Mfg.  Co..  A.  &  J.  M. 
Electric  Railway  Eiquipment  Co. 
Electric  Service  Supplies  Co. 
Btu^ka  Co. 
General  Mlectric  Co. 
Hubbard  &  Co. 
Ohio  Brass  Co. 
Westinghouse  Blec.  &  Iffg.  Co. 


Cleaners  and  Scrapers — Track  (See 
also  Snow-Plows,  Sweepers  and 
Brooms) 

Brill  Co..  The  J.  G. 

Ohio  Brass  Co. 

Clusters  and  Sockets 
Cleneral  Electric  Co. 

Coal  and  Ash  Handling  (See  Con- 
veying and  Hoisting  Machinery) 

OoU  Banding  and  Winding  Machines 

Columbia  M.  W.  t  M.  L  Co. 
Electric  Service  Supplies  Co. 

Colls,  Armature  and  Field 

Cleveland  Armature  Works 
Columbia  M.  W.  &  M.  I.  Co. 
General  Electric  Co. 
Independent  Lamp  &  Wire  Co. 
Westinghouse  Elec.  &  Mfg.  Co. 

Colls,  Choke  and  Kicking 

Electric  Service  Supplies  Co. 
General  Electric  Co. 
Westinghouse  Elec.  4  Mfg.  Co. 

Coln-Coantlng  Machines 

Electric  Service  Supplies  Co. 
International  Register  Co..  The 
Johnson  Fare  Box  Co. 

Commata.tor  Slotters 

Electric  Service  Supplies  Co. 
(?eneral  Electric  Co. 
Westinghouse  Elec.  &  Mfg.  Co. 

CoDunatator  Truing    Device* 

<?eneral  Electric  Co. 

Commntators  or  Parts 

Cameron   Electrical  Mfg.  Co. 
Cleveland  Armature  Works 
Columbia  M.  W.  &  M.  I.  Co. 
IMreka  Co. 
(Jeneral  Electric  Co. 
Westinghouse  Elec.  &  Mfg.  Co. 

Compressors,  Air 

Chicago  Pneumatic  Tool  Co. 
General  Electric  Co. 
IngersoU-Rand  Co. 
Westinghouse  Trac.  Brake  Co. 

Compressors,  Gas 

Ingersoll-Rand  Co. 

Condensers 

(General  EUectric  Co. 
Westinghouse  Elec.  A  Mfg.  Co. 

Condnit  Fittings 

Chicago  Fuse  Mfg.  Co. 

Conduits,  Underground 

Johns-Manville  Co..  H.  W. 

Connectors,  Solderless 

Prankel  Connector  Co. 
Westinghouse  Elec.  &  Mfg  Co. 

Controller  Fingers 

Russell  Mfg.  Co. 

Controllers  or  Parts 

Columbia  M.  W.  &  M.  I.  Co. 

Eureka  Co. 
CSeneral  Electric  Co. 
Johns-Manville  Co..  H.  W. 
Russell  Mfg.  Co. 
Westinghouse  Elec.  &  Mfg.  Co. 

Controller  Regulators 

Elec.  Service  Supplies  Co. 

Controlling  Systems 
General  Electric  Co. 
Westinghouse  Elec.  &  Mfg.  Go 

Converters,  Rotary 

General  Electric  Co. 
Westinghouse  Elec.  &  Mfg.  Co. 

Conveyors,   Belt 

Portable  Machinery  Co 

Conveyors,  Coal  and  Ash 

Green  Eng.  Co. 
Portable  Machinery  Co. 

Conveyors,  Portable 

Portable  Machinery  Co. 

Conveying  and  Hoisting  Machinery 

Columbia  M.  W.  *  St.  1.  Co. 
Green  Eng.  Co. 
Portablo  Machinery  Co. 

Copper  Wire 

Anaconda  Copper  Mining  Co. 
Copper  Clad  Steel  Co. 

Cord,  Bell,  Trolley,  Register,  et«. 

Brill  Co..  The  J.  G. 
Electric  Service  Supplies  Co. 
International    Register   Co.,    The 
Roebling's  Sons  Co.,  John  A. 
Samson  Cordage  Works 

Cord  Connectors  and  Coaplers 

Electric  Service  Supplies  Co. 
Samson  Cordage  Works 
Wood  Co..  (Thas.  N. 


Coaplers,  Car 

Brill  Co..  The  J.  G. 
Ohio   Brass  Co. 
Westinghouse  Trac.  Brake  Co. 

Cranes 

Niles-Bement-Pond  Co. 

Cross  Arms    (See  Brackets) 

Crossing  Foundations 

International   Steel  Tie  Co. 

Crossing  Signals    (See  Signals,  Cross- 
ing) 

Crossings,  Frog  and  Switch 
Wharton.  Jr.    &  Co..   Wm. 

Crossings,  Track   (See  Track,  Special 
Work) 

Culverts 

Canton  Culvert  &  Silo  Co. 

Curtains  and  Curtain  Fxtures 

Brill  Co..  The  J.  G. 
Electric  Service  SuppUee  Co 
St.  Louis  Car  Co. 

Cutoots 

Chicago  Fuse  Mfg  Co. 

Dealers*  Machinery 
Archer  &  Baldwin 
Electric  Equipment  Co. 
Foster  Co..  L.  B. 
Eyman  Michaels  Co. 

Derailing    Devices    (See    also    Track 
Work) 
Cleveland  Frog  &  Crossing  Co. 
Wharton.  Jr..  &  Co..  Wm, 

Destination   Signs 

Columbia  M.  W.  Sc  M.  I.  Ck). 

Electric  Service  Supplies  Co. 

Detective  Serince 

Wish  Service.  P.  Edward 

Dogs,  Lathe 
Williams  & 


Co..  J.   H. 


Door  Operating  Devices 

Consolidated   Car   Heating  Co. 
National  Pneumatic  Co..  Inc. 
Safety  Car  Devices  Co. 

Dbors  ana  uuur  rixttires 

Brill  Co..  The  J.  G. 
(Jeneral  Electric  Co. 

Doors,  Folding  Vestibule 

National  Pneumatic  Co..  Inc. 

Draft  Rigging    (See  Coaplers) 

Drills,  Rock 

IngersoU-Rand  Co. 

Drills,  Track 

American  Steel  &  Wire  Co. 
Chicago  Pneumatic  Tool  Co. 
Electric  Service  Supplies  Co. 
Niles-Bement-Pond  Co. 
Ohio  Brass  Co. 

Drinking  Caps,  Sanitary  Paper 
Individual  Drinking  (3up  Co..  Inc. 

Dryers,  Sand 

Electric  Service  Supplies  Co. 
Zelnicker   Supply  Co..   fac. 
Walter  A. 

Electrical  Wires  and  Cables 

.■American    Steel    &    Wire    Co- 
Roebling's  Sons  Co..  J.  A. 

Engineers,     Consolttng,     Contraetint 

and  Operating 
Allison  &  Co.    J.  E. 
Archbold-Brady  Co. 
Arnold  Co     The 
Byllesby  Co..  Inc.,  H.  M. 
Clark  Management  Corp..  E.  W. 
Engel  &  Hevenor 
Feustel    Robert  M. 
Ford.  Bacon  &  Davis 
Hemphill   &   Wells 
Hoist.  Englehardt  W. 
Jacobs  &  Co..  J.  L. 
Jackson,  Walter 
Kelly-Cooke  &  Co. 
Parsons.     Klapp.     BrinkerhoO     A 

Douglas 
Republic  Engineers.  Inc. 
Richey.   Albert   S. 
Robinson  &  Co..   Dwight  P. 
Sanderson  &  Porter 
Scofleld  Engineering  Co. 
Stone  &  Webster 
White  Engineering  Corp..  The  J,  0. 

Engines,  Gas,  Oil  or  Steam 
Ingersoll-Rand  Co. 
Westinghouse  Elec.  &  Mfg.  Co. 
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105  editors 

behind  your  paper 

No  isolated  technical  journal 
can  enjoy  one  great  advan- 
tage which  helps  make  each 
McGraw-Hill    publication    domi- 
nant in  its  field. 

That  is  the  co-operation  of  its 
own  well-rounded  group  of  editors 
with  the  editors  of  ten  other 
McGraw-Hill  papers — an  invalu- 
able scope-broadening  contact  of 
the  five  great  fields  of  civil,  elec- 
trical, chemical,  mining  and  me- 
chanical engineering. 


THE  11  M9GRMV-HILL 
PUBLICATIONS 


Precision 


McGraw-Hill   Co.,   Inc.,   New   York 

Ingenierla  Internaclonal 

Chemical  &  Metallurgical  Englneerinc 

E^Cttte«ring  A  Mtnlnc  Journal 


Power 

Coal  Age 

Slectrical  World 

American  Machinist 

Journal  of  KlectrlfUy 

Electrical  Merchandislns 

Electric  Hallway  Journal 

EnglneerlnE  News -Record 


Model   370 

Portable  Precision  Electrodynamometer 
Ammeters  and  Milliammeters 

possess  all  of  tlie  refinements  of  desig^n  and  con- 
struction required  in  the  ideal  Instrument. 

These  Instruments  are  effectively  shielded  and 
(lamped  and  are  provided  with  mirror  scales  and 
knife  edg^e  pointers. 

Havin?  an  accuracy  within  14  of  1  per  cent, 
of  full  scale  value  they  are  suitable  as  working- 
standards  as  well  as  for  refined  testing-  on  eifher 
direct    or    altematimg-    currents. 

The  Ammeter  is  provided 
with  a  double  ran^.  The 
Milliammeter  has  a  sing^le 
range  only. 

Complete  information 
is  contained  in  Bulletin 
2003,    sent    upon    request. 

Weston  Electrical 
Instrument  Co. 

21   Weston  Ave., 
Newark,   N.  J. 

Branches  in  All 
Principal  Cities 


Model    370 

Portable    Precision 

Electrotivnamometer      Ammeter 


:iiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiuMiiiiiiiiriiiiiiiiii)Uii)iiiiiiiiiiiiiiiiniiHiiiiiiiiiiiiuiiirMiMiiiiiiniiiiiiiiiiiniiitiiiiiiiniiiiiiiiiiiiiirtiiitw 
^inMMiiiiiiiiiiiiiimiiiiiiiiimiimiiiimiiiitiiiniiimiuiiiiiiiMnriiiimiMiiitiiniiiMiiiMiitiiimiMiiiMinniiMinM 

=         B     A.    Hegeman.    Jr.,    Presldmt;    Charles    C.    Castle,    First    Tlce-Preiident:  i 

=         Hirold  A.   Hegeman,  Vice-President  and  Treasurer;  Fred  C.  J.  Dell,  Seeretary;  = 

=                              W.    C.    Lincoln,    Manager  Sales   and   Engineering.  ^ 

I         National  Railway  Appliance  Co.  f 

I                                 60  East  IZnd  St.,  NEW  YORK  CITY  | 

=                     Hegeman-Castle   Corporation,   McCormlck  Bldg.,   Chicago   111.  i 

=                National   Railway  ADpliance  Co.,    Munsey  Bldg..    Washington,    D.   C.  i 

i                   National   Ballwa;  Appllanco  Co..   Little   Bldg..    Boiton.    Man.  E 


I  RAILWAY  SUPPLIES  | 

=  Tool  Steel  Gears  and  Pinions,  Anderson  Slack  Adjusters,  Gmeseo  = 

1  Faint  Oils,   Clapp's  Fire  Resisting  Paint,   Duntiam   Hopper  Door  i 

=  Device.   Feasible   Drop  Brake   StafTs,   Anglo- American    Varnishes.  1 

=  Paints,   Enamels,   Surfaces.    Shop   Cleaner,   Jotuison   Fare   Boxes.  = 

§  Drew  Line  Material  and  Railway  Specialties.  Perry  Side  Bearings.  | 

=  Uiller  Trolley  Shoes.  Hartman  Centering  Center  Plates,  Economy  = 

=  Power  Savins  Meters.  H.  and  W.  Electrie  Heaters,  Garland  Ventl-  = 

=  lators.  Pitt  Sanders.  National  Safety  Car  Bqnlpmrait  Co.'s  One-  = 

I  Man   Safety  Cars,  Flaxlinum  Insulation.  = 

^iuiitni>iiuriiiiiriiiuniiinrMnihiitNiunrriiiriiiiMiiiiiiinifMiiiiii!iniiniuiiriiiiiiiiiiiiiiiiiiiiiriii[iiitMiiiiiiiMiiiiiiriiiriiiiiiiiiiiir: 
9iiiiiiiiiiiiiriiiiiiiiiiiiiii)iiiiuiiiiiiui)iiii)itiiiiiiiiiiiiiiiiniiiiiiiiMtiiiiiriiiiMiiiiiiiiiiiiiiiiiiiiiiitiiiiiiiniiiiiiiniiiniiiiiiiiiiiiiitiiiin< 

I  DREW  MOTORMEN'S 

I  SAFETY    MIRRORS 

I  Eliminate  Aeeidentt 

I  Send  for  Cat€dogne  No,  18 

I  DREW  ELECTRIC  &  MFG.  CO. 

=  Collamer  Ave.  and  Nickel  Plate 

I  Railroad.  CleTeland,  O.  = 

iiinfmiiiimmiiiiiiiiii iiiiiiiiiiiiniiiiiiiiiiiniimimiiiuiiiirniiiiiiirijiiiiiiiiiiiniiiiiiitiiiiiimiiiniiiiiiiniiiiiiiiiiiiiiiraiiniil!! 


''■iiiiiiiiiiiiiiriiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiitiiMiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiimiiiiiiitiiiiMiiiiiiiiiiiiiiiiiiiiiiriiiiiR 
jmiiiijiiiiiiiiiiii luiiiiiiiiiiiiimiiiiiiiiiiiiiniiiiiiiiiiiiii iiiiiiiiniiimiiiiiiiiiiiiiiiiiiiiiiiiiMiiiiiiiiiiiiiiiiiiiriiiiimuiiiiiiiuii^ 

I    McGuire-Cummings  Mfg. 
Company 

I       General   Offices — 111    West   Monroe   St.,   CHICAGO 

I     City  and  Interurban  Cars  and  Trucks, 
I  Snow  Sweepers  and  Plows 

I     Express,  Combination  and  Work  Cars, 
I  Electric  Locomotives 

jiiiiMiiiiiuiiiiliiiiiiilillillliriiiiiliniiuiriiiiiii iiimiiifriiriiii nil iiiiiiiiiiiiiiiiiiiiiliiiiiiiiiiiiiiiniiiiilillliiiiiinili 

•inniMiiiinimiiiiiiiiiiiiiiuMiuiiiiiiiiiiiiiiiiiiiiiiiiiuiiiiiiiiuiiimiiMiiiiiiuiiiuiiuiiiiiiimiiiiiiuiiiinimiiiiiiuiiiimuiiuuuiuiiiii 


DAVIS  STEEL  WHEELS 

Standard  for  Electric 
Railway  Service 

AMERICAN  STEEL  FX)UNDRIES     ^ 
1100  McCormichB'"i^i"f< '"''i'-^^^   rM 


Company 


Direct 

Automatic 

Registration 

By  the 

Passenger 

Rooke  Automatic 

Register  Co. 

Providsnce,  R.  1. 


luiiiiiiiinnimMiiiMiiiiiii iiiiii iiiiiiiiiiniuiMiiiiiniiuuiiiuiiiiiissuLi iimiimiiiiiiim iiiiiiiin iiiiiiiiiii7 

aillll Illllllllllllllll I Illllllllllllll IHIIUIIIMIIIIIIIIIIIIIIIIIIIII I IIMIIMIIIIIII mil <^ 


STUCKI 

SIDE 

BEARINGS 


A.  STUCKI  CO.    S 

OliTcr  Bids.        i 

Pittaburgh,  Pa.      f 


•1 unmiiimniiiuimiiiniHiiimiiiiiiiiiiiiniinniiiiimiiiiniiiiiiiiiiiiiiiiiimiiiniiiimiiimiiiniiiiiiiimnimiiiiiniiiiiimiiminl       fJiiiiiiiniiiiniiiiiiiiiiiiiimiiiiiimuimiiiiiiiiiiimiiiiiiiiiiiiniiiiiMiiiimiiinniimuiiuiiiniimimiiiii iiiiii iiiiiiiiiiiiiiiiiii: 
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Fan  BoxM 

BrlU  Co..  The  J.  O. 
Clereland  Fare  Box  Co. 
JobOBOn  Fare  Box  Co. 
Natiooal  Bailway  Appliance  Co. 

Fence«,  WoTeo  Wire  and  Feoee  i 

Poate 

American  Steel  &  Wire  Co.  I 

Fender*  and  Wheel  Gnarda 
Brill  Co..  The  J.  G. 
Clereland  Fare  Box  Co.  ' 

Consolidated  Car  Fender  Co.  ' 

Electric  Service  Supplies  Co. 

Fibre  and  Fibre  Tnbinc 
Continental  Fibro  Oo. 
Jobns-Manville  Co.  H.  W. 
Westinrhouse  Elec.  *  Mfr.  Co. 

Field  CoUs   (See  Coils) 

FUttrs,  Water 

Scalle  *  Sons  Co..  Wm.  B. 

Fire  Bxtincnlshinc  Apparatas 
Caatle.  Inc..  James  M. 
Johns-Manvllla  Co..  H.  W. 

FloodlishU 

Electric  Service  Supplies  Co. 

Flooring  Composition 

American  Mason  Safety  Tread  Co. 

Flooring,  Oratinir 

Irvinf  Iron  Works 

ForelnKS 

Colombia  H.  W.  *  M.  I.  Co. 

Eureka  Co. 

Standard  Steel  Works  Co. 

Williams  &  Co..  J.  H. 

FroES,  Track    (See  Track  Woric) 

Funnel  Castings 

Wharton.  Jr..  &  Co.,  Inc.,  Wm. 


Fuses  and  Fnse  Boxes 
Chicago  Fuse  Mfff.  Co. 
Columbia  M.  W.  ft  M.  I.  Co. 
General   Electric  Co. 
Johns-Manvllle  Co..  H.  W. 
Westin^house  Elec.  ft  Miff.  Co. 
Williams  &  Co.,  J.  H. 

FDses,  Beflilable 

Chicago  Fuse  Ktg.  Co. 
Columbia  M.  W.  &  M.  I.  Co. 
General  Electric  Co. 

Gaees,  OU  and  Water 
Ohio  Brass  Co. 

Gaskets 

Power  Specialty  Co. 
Westinrhouse  Traction  Brake  (^. 

Gas-Eieetrio  Oars 

General  Electric  Co. 

Gas  Frodocers 

Westintrhouse  Elec.  &  tttt.  Co. 

Gates,  Oar 

Brill  Co..  The  J.  G. 

Gear  Blanks 

Standard  Steel  Works  Co. 

Gear  Cases 

Columbia  M.  W.  ft  M.  I.  Co. 

Electric  Service  Supplies  Co. 
Westinrhouse  Elec.  ft  Mfir   C9o. 

Gears  and  Pinions 

Bemis  Car  Truck  Co. 

Columbia  M.  W.  ft  M.  I.  Co.  I 

Electric  Service  Supplies  Co.  1 

General  Electric  Co. 

National  Railway  Appliance  Co. 

Nuttall  Co..  R.  D. 

Tool  Steel  (Sear  &  Pinion  Co. 

Generating  Sets,  Oas-EIeetrie 

General  Electric  Co. 

Generators 

(Seneral  Electric     •< 
Westlnerhouse  Elec.  k  nzg.  Jt. 

Ooncs   (Bee  Bells  and  rmittf) 

Orates,  Chain 
Green  Sag.  Co. 

Greases    (Bee  Labricants) 

Grinders  and  Orindlnc  Snnilies 
Metal  ft  Thermit  (Jorp. 
Railway  Track-work   (3o. 

Grinding  Blocks  and  Wheels 

Railway  Track-work  (To. 

Guards.  Trolley 

Electric  Service  Supplies  Co. 
Ohio  Brass  Co. 

Barps,  Trolley 

Anderson  Mlgr.  Co..  A.  ft  J.  M. 
Electric  Service  Supplies  Co. 
More-Jones  B.  ft  M.  Co. 
Nuttall  Co..  B.  D. 
Star  Brass  Works 

HmdllchU 

Electric  Service  Supplies  Co. 
General  Electric  Co. 
Ohio  Brass  Co. 
St.  Loots  Oar  Co. 


WHAT  AND  WHERE  TO  BUY 


Heaters.  Car    (Electric) 

Consolidated  Car  Heating  Co. 
Gold  Car  Heating  ft  Lighting  Co. 
National  Ry.  Appliance  Co. 
Smith  Heater  Co..  Peter. 

Heaters,  Oar,  Hot  Air  and  Water 

Cooper  Heater  Co. 
Smith  Heater  Co..  Peter 

Heaters.  Car   (Stove) 

Electric  Service  Supplies  Co. 
Smith  Heater  Co..  Peter 

Hoists  and  Lifts 

Columbia  M.  W.  ft  M.  I.  Co. 
Ford-Chain  Block  Co. 
Nilcs-Bement-Pond  Co. 

Hose 

IngersoU-Band  Co. 

Hose,  Bridges 
Ohio  Brass  Co. 

Hydraulic  Machinery 

Niles-Bement-Pond  (^. 

Inspection 

Electrical   Testing  Lab's 

Instruments,  Measuring,  Testing  and 
Recording 

General  Electric  Co. 
Westinghouse  Elec.  ft  Mfg.  Co. 
Weston  Elec.  Instrument  Co. 

Insulating  Cloth,  Paper  and  Tape 

General  Electric  Co. 
Jchns-Manville  Co..  H.  W. 
Westinghouse  Elec.  ft  Mfg.  Co. 

Insulation    (See  also  Paints) 
Anderson  Mfg.  Co.,  A.  ft  J.  M. 
Electric  Ry.  Eauipment  Co. 
Electric  Service  Supplies  Co. 
(Jeneral  Electric  Co. 
Johns-Manville  Co..   H.   W. 
Mitchell-Band  Mfg.  Co. 
Westinghouse  Elec.  ft  Mfg.  Cto. 

Insulators    (See  also  Line  Material) 
Anderson  Mfg.  Co..  A.  ft  J.  M. 
Drew  Electric  ft  Mfg.  Co. 
Electric  Railway  Equipment  Co. 
Electric  Service  Supplies  Co. 
General  Electric  Co. 
Johns  Manville  Co..  H.  W. 
Ohio  Brass  Co. 
Westinghouse  Elec.  ft  Mfg.  Co. 

Insulator   Pins 

Electric  Service  Supplies  Co. 
Hubbard  ft  Co. 

Jacks    (See  also  Cranes,  Hoists  and 
Lifts) 
Brill  Co.,  The  J.  G. 
Buckeye  Jack  Mfg.  <7o. 
Columbia  M.  W.  ft  M.  1.  Co. 
Templeton,  Kenly  Co.,  Ltd. 

Joints.  Ball 

Bail  Joint  Co. 

Zelnicker    Supply    Company.    Inc.. 
Walter  A. 

Journal  Boxee 

Bemis  Car  Truck  Co. 
Brill  Co.,  J.  G. 

Lamp  Guards  and  Fixtures 

Anderson  Mfg.  Co.,  A.  ft  J.  H. 
Electric  Service  Supplies  Co. 
(General  Electric  Co. 
Westinghouse  Elec.  ft  Mfg.  Co. 

Lamps,   Arc  and   Incandesoeot    (Bee 
also  HeadlighU) 
Anderson  Mfg.  Co..  A.  ft  J.  M. 
(General   Electric  Co. 
Westinghouse  Elec.  ft  Mfg.  Co. 

Lamps.  Signal  and  Maraer 
Ohio  Brass  Co, 

Lathe  Attachments 
Williams  ft  Co..  J.  H. 

Lathes,  Car  Wheel 

Niles-Bement-Pond   Co. 

Lightning   Protection 

Anderson  Mfg.  Co.,  A,  ft  J.  H. 
Electric  Service  Supplies  Co. 
(General  Electric  Co. 
Ohio  Brass  Co. 
Westinghouse  Elec.  &  Mfg.  (3o. 

Line    Material    (See    also    Brackets, 
Insulators,  Wires,  etc.) 
Anderson  Mfg.  Co.,  A.  ft  J.  U. 

Archbold-Brady  Co. 
Columbia  M.  W.  ft  M.  I.  Co. 
Drew  Electric  ft  Mfg.  Co. 
Electric  Bailway  Elqiilpment  Co. 
Electric  Service  Supplies  Co 
Eureka  Co. 


General   Electric  Co. 
Hubbard  ft  Co. 
Johns-Manville  Co.,    H.   W. 
Ohio  Brass  Co. 
Westinghouse  Elec.  ft  Mfg.  Co. 

Loaders,  Wagon,  Truck  or  Car 
Portable  Machinery  Co. 

Locking  Spring  Boxes 

Wharton.  Jr.,  ft  C^..  Wm. 

Locomotives,  Electric 

Brill  Co..   The  J.  G. 
General  Electric  Co. 
McGuire-Cummings  Mfg.  Co. 
Westinghouse  Elec.  ft  Mfg.  Co. 

Lubricating  Engineers 

Galena-Signal  Oil  Co. 

Lubricants,  OU  and  Grease 

Galena-Signal  Oil  Co. 

Machine  Tools 

Columbia  M.  W.  ft  M.  I.  Co. 

Niles-Bement-Pond  Co. 

Machine  Work 

Columbia  M.  W.  &  M.  1.  Co. 

Magnet  Wire 

Belden  Mfg.  Co. 

Manganese  Steel  Castings 
Wharton.  Jr.,  ft  Co,,  Wm. 

Manganesn   Steel    Special   Track 
Work 
Wharton.  Jr.,  ft  co,    Wm. 

Meters   (See  Instruments) 

Electric  Service  Supplies  Co. 

Mirrors  for  Motormen 
Drew  Elec.  ft  Mfg.  Co, 

Molded  Insulators  and  Parts 

Belden  Mfg.  Co. 

Motormen's  S^ts 

Electric  Service  Supplies  Co. 
Wood  Co.,  Chas.  N. 

Motors.  Electric 

Westinghouse  Elec.  ft  Mfg.  Co. 

Motors  and  Generators,  Sets 
General  Electric  Co. 

Nuts  and  Bolts 

Barbour-Stockwell  Co. 
Bemis  C?ar  Truck  Co. 
Columbia  M.  W,  ft  M,  I.  Co 
Hubbard  ft  Co. 

Ohmmeters 

Weston  Elect'l  Instrument  Co. 

Oils   (See  Lubricants) 

Packing 

Westinghouse  Elec.  ft  Mfg.  Co. 

Paints  and  Tarnishes    (Insulating) 
Johns-Manville  Co.,   H    W 
MitcheU-Band  Mfg.   Co. 

Paints  and  Varnishes  for  Woodwork 

National  Ry.  Appliance  Co, 

Paving  Material 

American  Brake  Shoe  ft  Fdry.  Co. 

Pickups,  Trolley  Wire 

Electric  Service  Supplies  Co. 
Ohio  Brass  Co. 

Pinion   Pollers 

Columbia  M.  W.  ft  M.  I    Co 
Electric  Service  Supplies  (3o. 
General  Electric  Co. 
Wood  Co.,  Caias.  N, 

Pinions   (See  Gears) 

Pins,  Case  Hardened,  Wood  and  Iron 

Bemis  Car  Truck  Co. 

Electric  Service  Supplies  Co. 

Ohio  Brass  Co. 

Westinghouse  Traction  Brake  Co. 

Pipe  Fittings 

Power  Specialty  Co. 
Standard  Steel   Works  Ck>. 
Westinghouse  Traction  Brake  Oo. 

Planers   (See  Machine  Tools) 

Pliers,   Insulated 

Electric  Service  Supplies  Co, 

Pneumatic  Tools 
Ingersoll-Babd  Co. 

Pole  Reinforcing 
Hubbard  ft  Co. 


Poles,  Metal  Street 

Bates  Expanded  Steel  Truss  Co. 
Electric  Railway  Equipment  Co. 
Hubbard  ft  Co. 

Pole  Sleeves 

Drew  Elec.  ft  Mfg.  Co. 

Poles,  Trolley 

Anderson  Mfg.  Co.,  A.  &  J,  M. 
Columbia  M.  W.  ft  M.  I.  (>>. 
Electric  Service  Supplies  Co. 
Nuttall  C!o.,  R.  D. 

Poles,  Tubular  Steel 

£lectric  Railway  Equipment  Co. 

Power  Saving  Devices 

Arthur  Power-Saving  Recorder 
Co. 

National  By.  Appliance  Co. 

Pressure  Regulators 

General  Electric  Co. 

Ohio  Brass  Co. 

Westinghouse  Elec.  ft  Mfg.  Co. 

Pumps 

Scnutte  ft  Eoerting  Co. 

Punches,  Ticket 

Bonney-Vehslage  Tool  (to. 
International  Register  Co.,  The 
Wood  Co.,  Chas.  N, 

Purifiers,  Feed  Water 

Scalfe  &  Sons  Co,.  Wm.  B. 

Bails 

Foster  Co.,  L.  B, 
Lackawanna  Steel  Co. 

RaUs,  New 

Cambria  Steel  Co. 

Ball  Grinder*   (See  Grinders) 

BaU  Joint  PUtes 

Lackawanna  Steel  Co. 

Bail    Welding    (See    Brazing    and 
Welding  Processes) 

Bail  Welding  and  Bonding  Co. 

Balls,  Relaying 

Poster  Co..  L.  B. 
Zelnicker.   Walter  A..  Supply  (to.. 
Inc. 

Bailway  Safety   Bwitchee 

Westinghouse  Elec.  ft  Mfg.  (to. 

Battan 

Brill  Co..  The  J.  G. 
Electric  Service  Supplies  Co, 
McC^ulrc-Cummings  Mfg.  Co. 
St,  Louis  Car  Co. 

Becorders,  Power-Saving 

Arthur  Power-Saving  Becorder  Co. 

Bolsters  and  Fttings 

Brill  Co..  The  J    G. 
Electric  Service  Supplies  Co. 
International   Register  Co.,  The 
Booke  Automatic  Begister  Co, 

Beinforoement,  Ooncrete 
American  Steel  ft  Wire  Co, 

Bepair    Shop    Appliances    (See   also 
Coll  Banding  and  Winding  Ma- 
chines) 
Columbia  M.  W,  ft  M,  I.  Co. 
Electric  Service  Supplies  (to, 

Bepair  Work    (See  also  Colls) 
Cleveland  Armature  Works 
(tolumbia  M.  W.  A  M.  I.  Co, 
(Jeneral  Electric  Co, 
Independent  Lamp  ft  Wire  Co. 
Westinghouse  Elec.  ft  Mfg.  Co. 

Bepiacers,  Car 

Columbia  M.  W.  A  M.  L  Co. 
Electric  Service  Supplies  Co. 

Resistance,  Grid 

(tolumbia  M.  W.  ft  M.  I.  (to. 

iKeslstance,  Wire  and  Tube 

General  Electric  Co. 
Westinghouse  Elec  ft  Mfg.  (to. 

Aetrievers,    Trolley     (See    Catcher* 
and  Retrievers,  Trolley) 

Rheostats 

(General   Electric  (to. 
Westinghouse  Elec.  ft  Mfg.  Co. 

Rubber  Covered  Wires  and  Cables 

Belden  Mfg.  Co. 

Sanders,  Track 

Brill  Cto.,  The  J.  G. 
Columbia  M.  W.  ft  M.  I.  (to. 

Electric  Service  Supplies  Co. 
Ohio  Brass  Co. 
St.  Louis  Car  Co 

Bosh  Fixtures,  Oar 

Brill  Co..  The  J.  O 

Serapers,   Track     (See   Cleaners   and 
Scrapers,  Track) 

Seats,  Car    (See  also  Battan) 
Brill  Co.,  The  J.  G. 
St.  Louis  Car  (^o. 
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I  Brake  Shoes 

I    A.E.R.A.  Standards   \\ 

I   Diamond  "S"  Steel  Back  is  the  Best  Type  |  I 


Standard 
Patterns 

for 


Imperial  Tie  Tampers 


SAFETY 
CAR 


D-67  for  Narrow  Treads 
D-87  for  Wide  Treads 


2-Tool  or  4-Tool  Outfits 
Electric  or  Gasoline  Power 

Let  us  send  you  Bulletin  9123 

INGERSOLL-RAND 
COMPANY 


I  American  Brake  Shoe  and  Foundry  Go.  I 
I  30  Church  Street,  New  York  | 

i     332  So.  Michigan  Ave.,  Chicago  Chattanooga,  Tenn.    | 

niiiiriiiiiiiiiiiiiiiiiiiiiiiiriiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiriiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiii!R 
yiHiiiiiimiiliniiiitiriiiiiiiiriiniiiniiiiiiiitMiiiiiiiiiiiiiiiiiiiiiiiiiiiriiiiiiiiiiiiiiiiiiiiiiiiiiiiiiMiiiiiiiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiHiiiim:^ 

I  A  Dependable  Outlet  I 

I  for  I 

I        Enamel 
I  Magnet  Wire  | 


* 

*        <    GENERAL   OFFICES.  II  BROADWAY.  NEWYORK  .        ♦        »      | 

OOMCST/C  0^^*C£S                                 m                                 FO/r£/G/f  O^F/C£&                        = 

^  tm  ^^  rF  Wet  ^^  sji^.  i 

A^nr  TO  fttMfcsr  on^ice                                              i 

For  those  who  require  bet- 
ter insulation  than  the  or- 
dinary cotton  and  silk  cov- 
ering affords.  This  new 
Enamel  wire  will  give  the 
desired  results. 

When  used  with  cotton  and 
silk  covering  it  gives  a 
much  increased  insulation 
value. 

When  used  without  cotton 
or  silk  covering  it  takes  up 
much  less  space  and  has 
good  insulation  value. 
Will  not  crack  when  bent 
and  will  not  get  brittle 
when  subjected  to  high 
temperatures. 
Write  for  details. 


siiitill>lllllllMllllilluilt[tilltilliiiiiililitlMillllliriuillllllllllliii)iniiililllMltiiiiiiiiitiiiiiiliilnlliiiiitiil)illtiiiiiiiiilitiiiriiiriiiriiiiiiE 
HitiiiuiiiiiiitiiiiiiiiniiniiiitiiHiiiiiiitiiiitiiiiiiiiiiiniiiiiiiiriiiiiiiuiiiuiiiiiiiitiiHiiiiiiiiiiiiiiiiiiiiitiimiiiiiiiiiiiMiiiiiiiiMiiiiiiiiiifit. 

Be  Independent 
of  Coil  Trouble 

I  use 

I  SALAMANDER 

Pure  Asbestos 

I  During  the  rush  hours  when  your  motors 

I  are  greatly  overloaded  and  become  exces* 

I  sively  hot  you  need  not  have  any  fear  of 

I  burnouts  if  the  coils  are  insulated  with 

I  Salamander  Pure  Asbestos.    It  will  not 

I  burn  no  matter  how  hot  it  gets. 

I  Send  us  your  burnout  coils  and  let  us 

I  rewind  them  for  you.   We  are  in  a  posi- 

I  tion  to  rush  work,  thereby  helping  you 

I  out  of  your  difficulties. 


i  i 


Independent  Lamp  &  Wire  Co.,  Inc. 

OFFICES:  FACTORIES: 

1737  Broadway.  New  York        York,  Pa.,  and  Weehawken,  N.  J. 


>^illlililiuilililiiiiitiimimiiiiliiiliiiiiiiiitiiiiriiiiiiiiuiiiMiiiiiiitiiiitiiimiiiiillllllHiiiiiiiiiiimliiiiimiiiitliimiiiMiiiiliililiiniiiliii 


Independent  Lamp  &  Wire  Co.,  Inc. 

OFFICES: 
1737  Broadway,  New  York 

FACTORIES: 
York,  Pa.,  and  Weehawken,  N.  J. 
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S«coDd-Hand  Equipment 
Archer  &  Baldwin 
Cleveland  Armature  Worki 
Poster  Co.,  L.  B. 
Hyman  Michaels  Co. 
Zelnicker  Supply  Co.,  Inc., 
Walter  A. 

Shade*.   Tectlbnle 
Brill  Co..  The  J.  G 

Shovels 

Brill  Co.,  The  J.  G 
Habbard  &  Co. 

Slicnals.  Oar  Startbir 

Consolidated  Car  Heatinir  Co. 
Electric  Service  Supplies  Co. 
National  Pneumatic  Co.,  Inc. 

Sirnal  Systems.  Block 

Electric  Service  Supplies  Co. 
Nachod  Signal  Co..  Inc. 
U.  S.  Electric  Sixnal  Co. 
Wood  Co..  Chas.  K. 

Sirnal    Systems.    Hiffhway    Crossing 

Nachod  Signal  Co.,  Inc. 
U.  S.  Electric  Signal  Co. 

Slack    Adlnsters    (See   Brake   Ad- 
justers) 

sue 

Cameffie  Steel  Co. 

8le%t  Wheels  and  CntterH 

Anderson  Mfg.  Co.,  A.  ft  J.  M. 
Coltunbia  M.  W.  ft  M.  I.  Co. 
Drew  Electric  &  Mfg.  Co. 
Electric  Railway  Equipment  Cb. 
More-Jones  Brass   ft  Metal  Co. 
Nuttall  Co..  R,  D. 

Snow-Plows.  Sweepers  and  Brooms 
Brill  Co.,  The  J.  G. 
Columbia  M.  W.  ft  M.  I.  Co. 
Consolidated  Car  Fender  Co, 
McOuire-Cummlngs  Mfr,  Co. 

Soldering  and  Brazing  Apparatus 
(S^  Welding  Processes  and 
Apparatus) 

Solderless  Connectors 
Frankel  Connector  Co, 

Spikes 

American  Steel  ft  Wire  Co 

Splicing  Compounds 

Westingbouse  Elec,  ft  Mfg,  Oo. 


Splicing    Sleeves 
Connectors) 


(See    Clamps    and 


Springs,  Oar  and  Truck 

American  Steel  Foundries 
American  Steel  ft  Wire  Co. 
Bemis  Car  Truck  Co. 
Brill  Co..  The  J.  G. 
Standard  Steel  Works  Co. 

Sprinklers,  Track  and  Boad 

Brill  Co..  The  J.  G. 
McGuire-Cummlngs  Mfg.  Co. 
St,  Louis  Car  Co, 

Steel  Castings 

Wharton,  Jr.,  ft  Co.,  Wm. 

Steps,  Oar 

American  Mason  Safety  Tread  Co. 
Irving  Iron  Works 
Universal  Safety  Tread  C!o. 

Steps,  Ladder  and  Steirs   (non- 
slipping) 
Irving  Iron  Works 

Steps,  Safety 

Irving  Iron  Works 

Stokers,  Mechanical 
Babcock  ft  Wilcox  <3o. 
Green  Engrg,  Co, 
Westingbouse  Blec,  ft  Mfg.  C!o, 

Storage   Batteries    (See  Batteries, 
Storage) 


WHAT  AND  WilERE  TO  BUY 


strand 

Copper  Clad  Steel  Co. 
Roebling's  Sons  Co.,  J,  A, 

Structural   Steel 

Lackawanna  Steel  Co. 

Subway  Grating 

Irving  Iron  Works 

Superheaters 

Babcock  ft  Wilcox  Co. 
Power  Specialty  Co. 

Sweepers,  Snow  (See  ^now  Plows, 
Sweepers  and  Bruuuis) 

Switch  Stands 

Bamapo  Iron  Works 

Switches.  Track  (Sec  Track  Special 
Work) 

Switchboxcs 

Chicago  Fuse  Mfg.  Co. 

Switches  and  Swltfltboards 

Anderson  Mfg.  Co.,  A.  ft  J.  M. 
Electric  Service  Supplies  Co. 
Genera]  Electric  Co. 
Westingbouse  Elec.  ft  Mfg.  Oo. 

Synchroscopes 

Weston  Elec'l  Instrument  Co. 

Tampers.   Tie 

Ingersoll-Rand  Co. 

Tanks.  Ash  and  Coal  Sturagf 
Green   Engineering  Co. 

Tapes  and  Cloths  (See  Insnlating 
Cloth,  Paper  and  Tape) 

Telephones   and    Parts 

Electric  Service  Supplies  Co. 

Testing,   Commercial  and  RIectrical 

Elec'l  Testing  Laboratories 

Testing  Instruments  (See  Instru- 
ments, Electrical  Measuring, 
Testing,    etc) 

Thermostats 

Consolidated  Car  Heating  Co. 
Gold  Car  Heating  ft  Lighting  Co. 
Railway  Utility  Co. 
Smith  Heater  Co.,  Peter 

Ticket  Choppers  and  Deatroyers 

Electric  Service  Supulies  Co. 

Tie  Plates 

Cambria  Steel  Co. 
Lackawanna   Steel  Co. 

Ties,  Mechanical 

Dayton  Mechanical  Tie  Co. 

Ties  and  Tie  Bods.  Steel 

Barbour-Stockwell    Co. 
International   Steel   Tie  Co. 

Ties.  Wood  Cross  (See  Poles,  Ties. 
Posts,  etc) 

Tongue  Switches 

Wharton.  Jr.,  ft  Co.,  Wm. 

Tool  Holders 

Williams  ft  Co.,  J,  H. 

Tool  Steel 

Carnegie  Steel  Co. 

Tools.  Thread  Cutting 
Williams  ft  Co.,  J.  H. 


Tools.    Track   and    Miscellaneous 

American  Steel  &  Wire  (3o. 
Chicago  Pneumatic  Tool  Co. 
Columbia  M.  W.  ft  M    I.  (>>. 
Electric  Service  Supplies  Co. 
Hubbard  ft  Co. 
Railway  Track-work  Co. 

Towers  and  Transmission  Structures 

Archbold-Brady  Co. 

Bates  Expanded  Steel  Truss  Co. 

Westingbouse  Elec.  ft  Mfg.  Co. 

Track  Bolts  and  Spikes 

Lackawanna  Steel  Co. 

Track  Expansion  Joints 
Wharton.  Jr..   ft  Co..  Wm. 

Track.  Special  Work 
Barbour-Stockwell  Co. 
Cleveland  Prog  ft  Oossing  Co. 
Columbia  M.  W.  .t  M.  I.  Co. 
Engel   &  Hevenor 
New  York  Switch  ft  Crossing  Co. 
Ramapo  Iron  Works 
St.  Louis  Frog  ft  Switch  Co. 
Wharton.  Jr..  ft  Co..  Inc.,  Wm. 

Transfer  Tables 

Archbold-Brady  Co. 

Transfers  (See  Tickets) 

Transformers 

General  Electric  Co. 
Westingbouse  Elec.  ft  Mfg.  Co. 

Treads.  Safety.  Stair,  Car  Step 

American  Mason  Safety  Tread  Co. 
Universal   Safety  Tread  Co. 

Trolley  Bases 

Anderson  Mfg.  Co.,  A.  ft  J.  M. 
Electric  Service  Supplies  Co. 
(?«neral  Electric  Co. 
Nuttall  Co.    B.  D. 
Ohio  Brass  Co. 

Trolley  Wire 

Anaconda  Copper  Mining  Co. 
Copper  Clad  Steel  Co. 

Trolley  Bases,  Betrieving 

Anderson  Mfg.  Co..  A.  &  J.  M. 
Electric  Service  Supplies  Co. 
C5eneral  Electric  Co. 
Nuttall  Co..  R.  D. 
Ohio   Brass  Co. 

Trolleys  and  Trolley  Systems 
Ford  Chain  Block  Co. 


Valves 

I      Ohio  Brass  Co. 
I      Westingbouse  Tract'on  Brake  Co 

Vending  Maclilnes,   Drinking  Cup 
Individual  Drinking  Cup  Co..  Inc. 

Ventilators,  Car 
Brill  Co..  The  J.  G. 
National   Railway  Appliance  (^. 
Railway  Utility  Co. 
St.  Louis  Car  <3o. 


>lscs,  pipe 

Williams  4  Co.,  J.  H. 

Voltmeters    (See  Instruments) 

i      Weston  Elec.  Instrument  Co. 

1  Water  Softening  ft  Puri^ing  Systems 

j       Scaife  ft  Sons  Co.,  Wm,  B, 

Wattmeters 

Weston  Elec'l  Instrument  Co. 

Welded  Ball  Johits 

Rail  Welding  ft  Bonding  Co. 


Welders,   Portable   Electric 

Electric  Railway  Imjirovement  Co. 
Bail  Welding  ft  Bonding  Co. 

Welding  Processes  and   Appamtas 
Electric  Railway  Improvement  Co. 
General    Electric   Co. 
Metal   A  Thermit  Corp. 
Rail   Welding  ft  Bonding  Co 
Westingbouse  Elec.  &  Mfg.  Co. 

Wheel     Guards      (See    Fenders     and 
Wheel  Guards) 

Wheel  Presses   (See  Machine  TosU) 

Wheels,  Car,  Cast  Iron 

Bemis  Car  Truck  Co 
GrifTm  Wheel  Co. 

!  Wheels,  Car,  Steel  and  Steel   Tired 

American  Steel  Foundries 
i       Bemis  Car  Truck  Co. 
Standard  Steel  Works  Co. 

I  Wheels,  Trolley 

I       Anderson  Mfg.  Co..  A,  ft  J,  M. 

Columbia  M,   W.  ft  M.  I.  Co. 

Electric  Railway  Equipment  Co. 

Electric  Service  Supplies  Co. 

Eureka  Co. 

General  Electric  Co. 

More-Jones  B.  ft  M.  Co. 

Nuttall  Co..   R.   D. 

Star  Brass  Works 

Whistles.  Air 

CJeneral  Electric  Co. 

Ohio  Brass  Co. 

Westingbouse  Traction   Brake  Co 


(See   Wheels,   Trol- 


TroUey   Wheels 
ley) 

Trolley  Wire 

American  Steel  &  Wire  Co. 
Roebling's  Sons  Co.,  John  A. 

Trucks,  Car 

American  Steel  Foundries 
Bemis  Car  Truck  Co. 
Brill  Co..  The  J.  G. 
McGuire-Cummings  Mfg.  Co. 
St.  Lotiis  Car  Co. 

Turbines,  Steam 

General  Electric  Co. 
•Terry  Steam  Turbine  Co. 
Westingbouse  Elec.  ft  Mfg.  C 

TnmstUee 

Percy  Mfg.  0>.,  Inc, 


Wire  Rope 

American    Steel    ft    w'ire   Co. 
Copper  Clad  Steel  Co. 
Roebling's  Sons  Co..  John  A. 

Wires  and  Cables 

Aluminum  Co.  of  .\merica 
American  Elec'l  Works 
American  Steel  ft  Wire  Co. 
Anaconda  Copper  Mining  Co. 
Belden  Mfg.  Co. 
Copper  Clad  Steel  Co. 
Cfeneral  Electric  Co. 
H.-ibirshaw    Electric   Cable   Co. 
Okonite  Co. 

RoebUng's  Sons  Co.,  John  A. 
Westingbouse  Elec.  ft  Mfg.  Co. 


Wrenches 

'       Williams 


Co.,  J.  H, 


^illiiiiitiiiiiiiiiriinrrttitriiiiiiniiiiiiiiniiiiiiMniiliiiiiiiiitiiiimiiriimniiiiniiiiuiimiiniiiiiiiitiiitiiitiiMiiiint iMuiiiiiiininm     =!tiiintiliitiiiiiiiitiiiriiiiiiiiri)iiiiiiiiiiiimiitiriitriiiiiiiiriitimiimiiiiiiiiniriiiitiiiriiiiiiiriri iiitMimiiitiiiiriiiiHiiniiiiiiriniii^ 


Russell  Mfg.  Co.  |   | 


Makers    of  _ 

Triggerlock  | 

Reversible  | 

Controller  Fingers  | 

5         which  last   for  years.      The   tips  are  renewable  and  reversible  | 

I              U.  S.  Factory:  814-18  Bath  Avenue,  Niagara  Falls,  N.  Y.  | 

I              Canadian  Factory:  S57  King  St..  West,  Toronto,  Canada  | 

5ll I tiiiiiiiil tiiiiiiiiiMiiMlililiiiiiiiiiiiniiitiiiiiMiiriiiiriliuiiHliiuiiiliMiiiiii iiiiitiu iiiiiiiHiliiiin5 


Bound  Brook  Trolley  Wheel  Bushings  | 

Give  Longer  and  Better  Service  i 

i     '-pHEKE    are    more    Bound    Brook    (Oil-less)    Trolley    Wheel    Bushings    in    use  = 

=       J   today  than   all  other  mattes   combined.      That   is   because  Bound  Breok  Bush-  = 

=     ings,   by  virtue  of  their  construction,   invariably  outlast  aU  other  types.  = 

i                        AU  Genuine   Graphited  Oil-less   Bushings   have  I 

=                          always    been    made    at   Bound    Brooke    V.    S.    A.  = 

I        BOUND   BROOK  OIL-LESS   BEARING  COMPANY  I 

I     Bound    Brook.    New    Jersey            Detroit    Office:    2723    Ford   Bldg.  I 

^iiiniiHiiHiiiniiHiiiitiiiuiiitiiiiiiHriiuiiiriiiitiiiriiiiiiiniiiiiiHiiiiiiiiiiiiiiiiii:iniiniiiiinniiiiiiiiiiiirriniiiiiiiiiiiiiiiriiiiiiiiiiniiiR 


iniiiniiniiunnnminninmitmnnmmiinniiiuminnnmiiiminminiimunniimtiiiiinimiimtiniiiiitiiniinitiiiiiiiiiiuiiiiiii]      uMiiuiiiiiiiHiiiiiiiniiniiiiiiiniiniiiniiuiinMiiiiiniiiifiiiiMiiniiiMiiiiiriitiiiiiiiiiiiiiriiiriMiiiiiiiiiiiiiiiiiiiiiiniiiiuiiiniiiiiuiiiiiii!: 

Cleveland  Fare  Boxes  I 

take  your  fares  direct  from  Car  Rider  | 

to  Counting  Room  | 

The  Cleveland  Fare  Box  Company  | 

Cleveland,  Ohio  | 

Canadian  Branch:  Preston,  Ontario.  i 

iiiiiiiMiiiiiiiiitiiiiiiittiiiiiiiiiiiiuiiiiiiiiiiiiiiiuiiiiiiimiiiiiKMiiiiiiuiiHiiiiHMtiiiiiiiiiiiiiiiHiimiiiiiiiiiMiHiiimiiiiiittiiinii 


THE       MOST       SUCCESSFUL       MEN       IN       THE  | 

ELECTRIC     RAILWAY     INDUSTRY     READ     THE  1 

ELECTRIC  RAILWAY  JOURNAL  | 

EVERY   WEEK  I 
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HABIRSHAW 

"Proven  by  the  test  of  time"' 

Insulated  Wire  8  Cable 


Scene  in  one  of  our  laboratories 

Research 


THE  greatest  advances  in  modern 
civilization  are  due  to  organized 
scientific  research.  It  is  the  great 
accomplishment  which  places  this  age 
in  advance  of  all  others.  We  do  not 
wait  in  these  times  for  someone  to  have 
an  inspiration  and  invent  something 
entirely  new.  Nowadays,  when  it  is 
decided  to  try  to  reach  some  hitherto 
unattained  goal,  research  is  undertaken 
by  trained,  scientific  men  who  have  at 
their  disposal  well-equipped  laboratories 
and  the  activities  of  technical  societies. 


libraries,  educational  institutions,  etc. — 
and  the  end  sought  is  usually  attained. 
Habirshaw,  recognizing  the  value 
and  necessity  of  research  work  to  main- 
tain the  high  standard  of  quality  of  its 
products,  and  to  advance  the  progress 
of  the  art  of  insulated  wire  and  cable 
manufacture,  has  organized  electrical, 
chemical  and  mechanical  research  labor- 
atories. These  laboratories  are  equip- 
ped with  the  most  up-to-date  apparatus 
and  directed  by  highly  trained  and 
educated  scientists. 


Habirshaw  Wire  Manufactured  by 

Habirshaw  Electric  Cable  Co. 

Incorporated 

Yonkers,  New  York 


Habirshaw   Wire  Distributed 
Western  Electric  Company 

Incorporated 


by 


Paper  Insulated  Cable 

Round  Conductor  Cables 
Sector  Cables 


Offices  in  All  Principal  Cities 

Rubber  Insulated  Cables 
Varnished  Cambric  Insulated  Cables  Code  (Black  Core) 

Armored  Cables  Intermediate  (Red  Core) 

30%  Hevea     R.  S.  A.  Standard 
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Meyerson.  Joseph 38 
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N.  Y.  Switch  &  Crossing  Co. . .  .   33 

NUes-Bement-Pond  Co 35 

Nuttall   Co..    B.    D 28 


Ohio  Brass  Co. 


Parsons,    Klapp,    Brinckerhofl  & 

Douglas   20 

Percy   Mlg    Co..   Inc 37 

Portable  Machinery  C-o 34 

Positions  Wanted  and  Vacant . .  38 

Power  Specialty  Co 34 


Rail  Welding  &  Bonding  Co 12 

Rail  Joint  Co 32 

Bailway  Track- work  Co 8 

Bailway   Utility  Co  ...  .  Front  Cover 
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Bamapo   Iron   Works 37 

Reading  Engineering  Co 38 

Republic   Engineers.   Inc 20 

Richey,   Albert  9 20 

Roebling's  Sons  Co.,  John  A,  ,  , .  31 

Booke  Automatic  Beglster  Co . .  4  3 

Ross  Power  Equipt.  Co 40 

Busaell  Mlg.  Co 46 


Safety  Car   Devices  Co .,.:...  .  .> 

St.  Louis  Car  Co 30 

St.  Louis  Frog  &  Switch  Co 32 

Samson  Cordage  Works 37 

Sanderson    &    Porter 20 

Scaile  4  Sons  Co.,  Wm.  B 35 

Scofleld  Engineering  Co 21 

Sean-lilieht    Section 38-41 

Smith  &  Co..  C.  E 20 

Smith  Heater  Co.,  Peter 48 

Standard  Steel  Works  Co 26 

Star   Brass   Works 37 

Stone  &  Webster 20 

Stuckl  Co..  A 43 


Templeton.  Eenly  &  Co..  Ltd ...    35 

Terry   Steam   Turbine  Co 34 

Tool  Steel  Gear  Ic  Pinion  Co. . .    29 


n.  S.  Electric  Signal  Co 31 

United  States  Graphite  Co 37 

Universal  Salety  Tread  Co 48 


•Want"  Ads 38 

Wason  Mlg.  Co 51 

Westinghouse  Elec.  &  Mlg.  Co.  2 
Westinghouse  Traction  Brake  Co.  4 
Weston  Elec'l  Instrument  Co...   43 

Wharton,  Jr.,  &  Co..  Wm 32 

White  Engineering  Corp., 

The   J.    G 20 

Williams  &  Co..  J.  H 36 

Wish  Service,  The  P.  Edw 21 

Wood  Co..  Chas.  N 33 


Zelnicker  Supply  Co 38 
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Car  Heating  and  Ventilation 

is  one  ol  the  winter  problems  that  you  must 
settle  without  delay.  We  can  show  you  how 
to  take  care  of  both,  with  one  equipment. 
Now  is  the  time  to  get  your  cars  ready  lor 
next  winter.     Write  for  details. 


^      imiiyiyg  The  Peter  Smith  Heater  Company  = 
I    ^rrnrafiniV^      1725  ml  EUlott  Aye.,  Detroit,  Mich.      j 

Siiijiiiiiiiiiniiiiiiiiiliiiiiiiiiiiiiiiiiii I rMiniiiiiiiiiiiiiiniiiiiiiiiiiiiiiiniiiiMiKiiiimiil liiiiiiii iiiiiiiiliiriiiililliiiiiin 

HitiinniiHiiiiiiiitiiiuiiliililiniiiniimiiliUllliliiiillluiimillnliiiiiinrilinilllliiniiiiiiiiiiiiiiiiiiitiiiiiiiiniiniMitriiiiiiiiiiiillllrriii!;    JliriiiillluilluiinriuiiilllllllriiiiiuiiiilliiliilliiiiiiiiiiMitMiriiiniiitiiniHiriiiiiiiiiiiiiiiirii)tlinrilHlllliMlilllintlliilinMiiriiltiiinii<: 


I     f  #^    TRADEMARK     "P^     I 

I  RVINGSAFSTEP! 

=      ■        (PATENTED)  m^^       REG  U  S  PAT.OFr.         M  i 

I     ABSOLUTELY    NON- SLIPPING   ALWAYS    I 
Writ,  tor        IRVING  IRON  WORKS  CO.    I 

i  Cafdot  2A2a  LONG   ISLAND   CITY,   N.   Y.,   U.   S.   A.        | 

^tiiliiiHiiHriiniittiiiiiiiiriiiiiiiniintiiuMiuiiiiliililllllllllllllillllHilinMiiiiiiiliiillitniniiHiiiiiiiiiMiiriiiir iiriniMiiiitiiiiiniiR 


MASON  SAFETY  TREAD — Lead  or  carborundum  Oiled;  non-allDDery. 
prevents  accldenu:  cots  out  damage  aolu. 

KARBOLITH   CAR   FLOORING— For   steel   cars:   la  sanitary.   Ucbt 
wel^t,  flreproot,  non-slippery. 

STANWOOD  STEPS — aelf-eleanlng,  non-slippery,  light 
Over  six  million  feet  used  without  accident  being  reported  within  the  knowl- 
edn  OJ  manufaetorer.     Our  producu  used  on  all  leading  railroads  on  can 
and  stations.    For  details  addresi: 

AMERICAN  MASON  SAFETY  TREAD  CO  .  Lowell,  Maai 

Branch  OIHcm:  Boston,  New  York  City,  Philadelphia. 

Agencies  in  all  principal  cities. 

Joseph  T.  Ryerson  4  Son.  General  Western  Distributors. 


UNIVERSAL  ANTI-SLIP  TREADS 

cars  and  station  steps. 
Universal  Safety  Tread  Company 

40  Court  St.,  Boston,  Mas*. 


iinii»< iiiiiimiiiniiiiiiiiiiiii{uii iiiiiiiiiimiiiiiiiiiiiniiiiiiiiiii'lHiiiiiiiiiiiiiiHSHiiiHiiiinmiiRiiiirR 


September  25,  1920 


Electric    Railway    Journal 


49 


Ball  Bearing 

Mounting 

for  Vertical  Motor 

Armature  Shaft 

The  upper  bearing  shown  is 
a  Gurney  Radio-Thrust,  which 
carries  weight  of  armature  and 
revolving  parts,  as  well  as  the 
radial  load. 

The  lower  bearing  shown — a 
standard  Gurney  Radial  takes 
the  belt  pull. 

Both  bearings  are  of  the  annu- 
lar ball  type,  but  of  greater  load 
capacity  than  any  other  of 
similar  bore  and  outside  di- 
ameter can  be,  on  account  of  the 
Gurney  patented  construction 
which  permits  the  use  of  more 
and  larger  balls. 

Note  the  simple  and  compact 
design,  due  to  elimination  of 
third  bearing  for  carrying  thrust 
alone. 

Send  for  our  G-2  Bulletin  which 
gioea  detailed  specifications  and 
illustrates  examples  of  successful 
application  of  Gurney  Ball  Bear- 
ings. 

Gurney  Ball  Bearing  Co. 

Conrad  Patent  Licensee 
Jamestown,  N.  Y. 


BALL  BEARINOS 
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Columbia 
Equipment 


The  products  of  the  Columbia  Machine 
Works  are  so  varied  in  their  uses  that  it  is 
impossible  to  enumerate  them  upon  this  page. 
Our  plant  is  so  large  and  so  well  equipped 
that  we  can  make  anything  you  desire  from 
either  wood  or  metal. 

Since  1891  when  the  name  "Columbia"  came 
into  being  as  a  trade  mark  it  has  been  recog- 
nized thruout  the  electric  railway  field  as  de- 
noting good  work,  prompt  deliveries  and 
moderate  prices. 

There's  a  specialist  for  each  and  every  de- 
partment of  Columbia  Manufacture.  We  are 
prepared  to  make  prompt  deliveries  on  any 
of  the  Columbia  products  listed  below.  "^ 


The  Columbia  Machine  Works  &  Malleable  Iron  Company 

Atlantic  Ave.  and  Chestnut  St.,  Brooklyn,  N.  Y. 


t.  G.  Bnehler,  Prea.  and  Treas. 

L.  O.  Smith,  V.  P.  A  Gen.  Mgr. 

Chaft.   Bnehler,  Secy. 

A.  T.  Baffa.  Asst.  Gen.  Mgr. 


A.  A.  GREEN,  Sales  Mgr., 

SO  Chnrch  St..  N.  Y.  C. 

Ernest  Keller 

Frank  Hedle.v 

Brooklyn,  N.  Y. 

E.    ALLISON    THOBNWELL, 

1026-7  Atlanta  Trust  Bldg., 

Atlanta.  Ga. 


J.  L.  WHITTAKEB, 

141  Milk  St.,  Boston,  Mass. 

F.   F.   BODLEB, 

903    Monadnock    Bldg., 

San  Francisco,  Calif. 

W.  McK.  WHITE, 
6712  Cornell  Ave.,  Chicago,  III. 


TOOLS 

Armature   and   axle   straighteners 

Armature    shaft    straighteners 

Armature    buggies    and    stands 

Babbitting  molds 

Banding  and   heading  machines 

Car  hoists 

Car    replacers 

Coil  tapping  machines  for  armature  leads 

Coil  winding  machines 

Pinion    Pullers 

Pit  jacks 

Signal  or  target  switches 

Tension    statids 


CAR  EQUIPMENT 

Armature  and  axle  bearings 

Armature  and  field  coils 

Bearings     (axle    and    armature) 

Brush-holders    and    brush-holder    springs 

Brake,   Door  and   other  handles 

Brake  forgings,  rigging,  etc. 

Car  trimmings 

Commutators 

Controller  handles 

Forgings  of  all  kinds 

Gear  cases   (steel  or  malleable  iron) 

Grid   resisters 

Third-rail  shoe  beams  and  accessories 

Trolley  poles   (steel)   and  wheels 
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For  the  Winter's  Snow 

You  may  need  new  sprocket  chains  for  your  snow  sweepers, 
or  some  other  equally  important  part  of  your  snow  fighting 
equipment.  It  will  pay  you  to  order  now  before  the  winter's 
snow  comes. 

Brill  sprocket  chains  have  malleable  rollers  and  drop-forged 
links.  They  are  strongly  put  together,  and  will  last. 

The  cars  equipped  with  Brill  Track  Scrapers  illustrated  will 
maintain  their  schedules  during  light  snows  without  assist- 
ance from  the  sweepers;  consequently,  they  save  money  by 
removing  the  necessity  for  sweeper  operation. 


The  New  V(?rsus    IH^OId 


Electrification  has  increased  the  capacity'of  a 
single-track  line  over  the  Continental  Divide 
almost  50  per  cent.  ^ 

Electrification  eliminates  delays  due  to  taking 
on  water  and  coal,  freezing  of  locomotives  and 
reduction  of  tonnage  inseparable  to  steam 
locomotive  operation  in  cold  weather. 
Electrification  has  effected  the  replacement  of 
112  steam  locomotives  by  forty -two  electric 
locomotives  on  the  Chicago,  Milwaukee  and 
St.  Paul  Railway. 

Electrification  will  save  more  than  50%  of  the 
total  amount  of  coal  now  burned  on  our  steam 
locomotives.  This  saving  is  more  than  12% 
of  the  total  annual  Bituminous  coal  produc- 
tion of  the  United  States. 

Electrification  under  favorable  conditions  per- 
mits of  operation  on  a  load  factor  as  high  as 
60  per  cent. 

Electrification  brings  about  greatly  increased 
property  values  adjoining  city  terminals  by 
eliminating  the  smoke  and  noise  of  steam 
engine  yards. 

Electrification  enables  the  use  of  regenerative 
braking  of  the  electric  locomotives.  This 
effects  a  large  saving  of  power,  a  reduction  in 
wheel  and  track  wear  and  provides  additional 
safety  in  operation. 

Electrification  increases  the  tonnage  per  train, 
mcreasestrainspeed  on  heavy  grades  andeffects 
greater  reliability  in  maintaining  schedules. 
Electrification  is  the  one  answer  to  economical 
freight  haulage  on  grades  over  heavily 
traveled  trunk  lines. 


26S-ton,  3,000-volt  D.C.  General 
Electric  Gearless  Electric  Pas- 
senger Locomotive  winning  a  tug 
of  war  with  a  275-ton  mallet 
steam    freight   pusher. 
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Mass  Transportation  at  the  Golden 
Gate  is  dependent  upon  the  strong, 
ductile  and  even  wearing  quality  of 
Phono-Electric  Trolley  Wire  which  has 
been  accepted  as  the  logical  choice  for 
uninterrupted  service,  whether  that  serv- 
ice be  on  city,  interurban  or  electrified 
steam  lines. 

Bridgcpofi  Vitn^s  rompam" 
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Largest  Full-Automatic  Substation 

in  the  World 


To  Cleveland  and  the  Cleveland  Rail- 
ways Company  goes  the  distinction  of 
having  the  largest  full-automatic  sub- 
station in  the  world. 

To  Westinghouse  goes  the  distinction 
of  having  played  an  important  part  in 
designing   and   manufacturing   the   huge 


apparatus  for  this  station.  The  station 
contains  two  1500  kw.  Westinghouse 
converters,  each  equipped  with  the 
proper  transformer  and  automatic 
control  equipment  and  is  the  first  of 
several  such  stations  to  be  put  into 
operation. 


Westinghouse  Electric  &  Manufacturing  Company 

East  Pittsburgh,  Pa. 
Sales  Offices  in  All  Large  American  Cities 


\ 


Vol.  56,  No.  14 


New  York,  October  2,  1920 


Pages  627-698 


Electric  Railway 
Journal 


Henry  W.  Blake  and  Harold  V.  Bozell,  Editors 


Henry  H.  Norris,  Managing  Editor 


Contents  for 

Mass  Transportation  Number 

Editorials 627  Surface  Transportation  in  Congested 

Transporting  People  in  Large  Numbers.  DistrictS     652 

The  Status  of  the  Motor  Bus.  g    j^^^^  ^   BeeUr. 

Strike  Demonstrates  Need  for  Rerouting.  .             i     •       «             „*        j   *.,t         *.  „j„„„i„o       d^»uu...c 
The  Advantage  of  the  Speed  Fiends.  An   analysis  of  present  and   future  tendencies       Problenis 
Certain  Criticisms  of  the  Federal  Report  Considered.  and  method  of  attack      Results  of  the  application  of  trans- 
Henry  Ford's  Price  Bomb.  portat.on  fundamentals  in  American  cities. 
Making  Short  Walking  Distances  Seem  Long.  .         o    i      j    i      o          j           ryi. 
Advantage  to  One  Side  Is  Disadvantage  to  the  Other.  Increasing  hcnedule  Speed  On  City 

Railways :'657 

Functions  of  Rapid  Transit  Lines 631  ^;/  victor  b.  Phuups. 

By  Henry  M.  Brinkerhoff.  Increase  in  car  speeds  can  be  accomplished  only  by  detailed 

_f             ,  .....         ,        ,    ,                ,   ^.                                .,■     J  attention  to  several  sources  of  delay  virhich  are  enumerated 

The  capabilities  of  each  transportation  agency  are  outlined,  ^j^^  commented  upon 
as  are  also  the  effect  of  geographical  distribution  on  trans- 

portation  conditions  and  the  trend  of  rapid  transit  develop-  Handling  Suburban  Traffic  at  Congested 

Centers   :. . .  .662 

The  Possibilities  of  Interurban  Railroads  636  By  c.  Francis  Harding. 

By  Britten  I.  Budd.  Experience  and  practice  of  the  Long  Island  Railroad  are 

"                 .        ™;  .        ,            ,                                    ...  covered  in  detail  and  data  for  other  roads  handling  dense 

The  operating  policies  that  attract  patrons  are  discussed,  suburban  traffic  are  given. 
Better  freight  service  at  higher  than  steam  road  rates  make 

a  wonderful  opportunity.  Relieving  London's  Congestion 675 

Results  of  Safety  Car  Operation 643  steam  trunk  lines  have  formed  physical  connections  with 

By  J.  C.  Thirlwall.  the    underground   roads    so   as    to    permit   througl^^  travel 

Safety  cars  reduce  injuries  to  passengers,  they  provide  safer  without  changes.                                                                   ''fft, 

and  more  interesting  work  for  the  employees,  and  they  are  ,                          ,,                                                                   '-''^ 

popular  with  the  public.  ^    ^      '  ASSOCIATION    News 680 

London  Letter \)  682 

The  Scientific  Arrangement  of  Schedules  647    ZL'S^.^fl'^:^:^^"':. SI 

By  Edward  Dana.  TRAFFIC  AND  TRANSPORTATION 690 

Close  relation  of  efficient  schedules  to  economical  operation.  PuTjonxiAT     nyTr-xiTi/^xT                                                                 /.««- 

The  eight-hour  day  problem  as  worked  out  on  the  Boston       f  ^RSONAL    MENTION 695 

Elevated  Railway.  MANUFACTURES  AND  THE  MARKETS 696 


McGRAW-HILL  COMPANY,  INC.,  10th  Ave.  at  36th  Street,  NEW  YORK 


JAMES  H.  McGRAW.  President 
ARTHUR  .T.    BALDWIN.    Vice-President 
J.  UALCOLM  MUm.  Vice-President 
P.  M.  PEIKER,  Vice  President 
EDWARD  CALDWEIl,.  Treasurer 
JAMBS  H.  McGRAW.  JR.,  Secretary 


Cable  Address:   "Machinist,   N.  T." 


WASHINGTON.    D.    C,    610-611    Colorado    Bldg 
CHICAGO.  Old)  Colony  Building: 
PHILADELPHIA.  Real  Estate  Trust  Buildins 
CLEVELAND.   Leader-News  Buildlnr 
SAN  FRANCISCO.  Rialto  Building 
LONDON.  E.  C.  0  Bouverie  St. 
BUETNOS  AIRES.  Calle  Corrientes,  685 


Publisher  also  of 

Electrical   World 

American  Machinist 

Power 

Knglnecring  and  Mining  Journal 

Electrical  Merchandising 

Coal  Age 

Journal  of  Electricity 

Chemical    and    Metatturgical    Engineering 

Engineering   News-Record 

Ingenleria    Internaclonal 


The  annual  subscription  rate  is  $4.  Extra  zone 
postage  west  of  the  Mississippi,  and  in  Alaska 
Hawaii,  the  Philippines,  Porto  Rico.  Canal  Zone 
Cuba  and  Mexico,  50  cents.  Extra  postage  in 
Canada,  $1.60.  ETxtra  Foreign  postage,  J3  (total 
J7.  or  29  shillings).  Single  copies.  20  cents. 
No  back  volumes  for  more  than  one  year  and  no 
back  copies  for  more  than  three  months. 
Change  of  Address — when  change  of  address  is 
ordered  the  new  and  the  old  address  must  be 
pven.  Notice  must  be  received  at  least  ten  days 
before  the  change  takes  place. 
Copyright,  1920,  McGraw-Hill  Company.  Inc. 
Published  weekly.  Entered  as  second-class  mat- 
ter. June  23.  1908,  at  the  Post  Office,  at  New 
York,  under  the  Act  of  March  3,  1879. 


Member  Audit  Bureau  of  Circulations.     Member  Associated  Business  Papers,  Inc. 

Circulation  of  this  issue,  7,350  copies 


Advertising  Indexes— Alphabetical,  308;  Classified,  300,  302,  304,  306;  Searchlight  Section,  295-299 


Electric    Railway    Journal 


October  2,  1920 


^K    BOSTON 


Successful 
Mass  Transportation 


Successful  Mass  Transportation  depends  largely  on  the  selection 
of  the  right  equipment  for  the  service  in  which  it  is  to  be  used, 
coupled  with  a  thorough,  reliable  system  of  inspection  and 
maintenance. 

Whether  or  not  the  Safety  Car,  the  Peter  Witt,  the  low-level 
car  or  some  other  type,  best  suits  the  need  of  your  property 
cannot  be  easily  determined.  There  are  so  many  factors  to 
consider.  In  this  connection  Westinghouse  engineers  stand 
ready  and  will  gladly  give  any  assistance  requested  by  railway 
executives  and  engineers. 

Quicker  Service — Lower  Costs 

Electric  Railways  must  give  frequent,  reliable  service.  This  is 
vital  as  the  public  generally  demand  higher  scheduled  speeds. 
Equip  your  cars  with  Westinghouse  HL  control  and  motors 
This  insures  reliable  service  at  lower  cost. 


•BRIDGEPORT 


BALTIMORE , 


Westinghouse  Electric  &  Manufacturing   Co. 
East  Pittsburgh,  Pa. 


TAMPA,  FLA. 


WESTINGHOUSE  EQUIPPED  SAFETY  CARS 

Westinghouse 
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The  Safety  Car — Car-in-sight 
service,  the  solution  on  many  systems 

Fast  schedules  and  frequent  service  with  the  small  light-weight 
safety  car  is  the  acknowledged  solution  for  many  properties  both 
in  small  and  in  large  cities. 

Car-in-sight  service  with  small  light-weight  cars  has  come  to 
stay.  It  attracts  new  business;  largely  increases  revenue;  lowers 
power  cost;  and  reduces  the  platform  expense.  With  lighter 
equipment,  the  maintenance  of  the  right-of-way  is  a  minimum. 
The  durability  of  modern  electrical  equipment  insures  appreciable 
reduction  in  car  and  equipment  cost. 

Westinghouse  No.  508  Motors 

During  1914,  the  Westinghouse  Electric  &  Manufacturing  Co. 
recognized  the  general  utility  of  this  type  of  car  and  developed 
and  built  the  first  small  motor  for  one-man  cars  which  were 
installed  by  the  City  Electric  Company,  Albuquerque,  New 
Mexico.  Since  that  time,  thousands  have  been  built  and  are 
now  in  successful  safety-car  operation  in  both  large  or  small 
cities  from  coast  to  coast  as  the  illustrations  on  the  accompanying 
pages  indicate. 


Westinghouse  Electric  A  Manufacturing   Co. 
East    Pittsburgh,    Pa. 


LOS    ANGELES 


ARE  A  SUCCESS  FROM  COAST  TO  COAST 
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Westinghouse 
Motors  and  Con- 
trol for  Heavy 
Duty  Double 
Truck  Cars  in 
City  Service 


City  Cars  equipped  with  No.  5>4  Motors 
and  HL%^ontrol — Boston    City  Cars 


Two  Car  City  Train  equippediwith  No 
306  Motors  and  HL  Control. 
Milwaukee,  Wis. 


The  reliable  performance  of  Westinghouse  HL  control  has  given  a  marked  impetus  to  multiple-unit- 
train  operation  in  a  great  many  cities  throughout  the  Country.  Railway  operators  generally  agree'that 
with  this  form  of  equipment,  mass  transportation  is  accomplished  with  greater  dispatch. — far  greater 
flexibility,  more  reliable  schedules,  and  better  balanced  nvotor  power  than  with  any  other  combination. 
However,  under  some  conditions,  trailer  operation  meets  the  requirements  notwithstanding  its  known 
handicaps. 

The  Westinghouse  Electric  Company  has  established  Standard  HL  control  for  all  types  of  cars;  and  has 
nine  standard  sizes  of  railway  motors.  These  cover  all  requirements  from  the  light-weight  Safety  Car 
up  to  the  Subway  and  High-Speed  Interurban.  They  are:  No.  508.  25  H.P.;  No.  514,  40  H.P.;  No.  532, 
50  H.P.:  No.  W6-CV-4.  65  H.P.;  No.  548-C.  100  H.P.:  No.  333-V,  125  H.P.;  No.  557-A,  140  H.P.:  No. 
567-A;  165  H.P.;  and  No.  577-A,  190  H.P. 

Ths  No.  508  for  safety  cars;  the  No.  514  for  moderate-weight,  double-truck  cars;  the  No.  532,  for  large 
double-truck  cars;  the  No.  306-CV-4,  for  heavy-duty  urban  and  suburban  traffic.    In  each  of  the  fore- 
US  motors,  the  A. E.f^.  A.  standards  are  strictly  adhered  to.  Amiong  the  recent  large  purchasers  of  these 
types  of  motors  are: 

Boston  Elevated  Railway;  Philadelphia  Rapid  Transit;  United  Railways  of  Baltimore;  Northern 
Ohio  Traction;  Capital  Traction;  Birmingham  Railways  &  Light;  Kansas  City  Railways;  Third  Avenue 
Railways;  Cincinnati  Traction;  Wheeling  Traction. 


Westinghouse  Electric  &.  Manufacturing  Co. 
East  Pittsburgh,  Pa. 
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HL  Control 


Westinghouse 
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Steam  Railroad 
Electrification 


An  epoch-marking  event  occurred  upon 
the  opening  of  the  new  ele;trified  zone  of 
the  Chicago.  Milwaukee  &  St.  Paul 
trans-continental  line  across  the  Cascade 
Mountains  between  Othello.  Washington, 
and  Tacoma  and  Seattle.  Washington. 
Westinghouse  substation  apparatus  of  the 
most  modern  design,  equipped  with 
specially  designed  flash  suppressing  de- 
vices, supply  a  large  portion  of  the  3000- 
volt.  D.C.  current  for  this  extension.  In 
addition,  ten  Baldwin-Westinghous.;,  280- 
ton  passenger  locomotives  of  4000  hp. 
each,  designed  to  haul  12-car  Pullman 
trains  over  the  mountain  ranges,  were 
delivered  within  the  past  year. 

Recent  orders  for  electric  locomotives 
include  five  passenger  locomotives  for  the 
New  York.  New  Haven  &  Hartford  R.R. 
two  for  the  Boston  &  Maine;  four  for  the 
Paulista  Electrification  in  Brazil,  and  a 
number  to  other  foreign  countries. 

Baldwin-Westinghouse 
Locomotives 

Baldwm-Westinghouse  standard  locomo- 
tives. 25-ton.  40-ton,  50-ton  and  60-ton  — 
meet  all  requirements  of  Interurban 
freight  haulage.  Over  50  roads  are  now 
using  Standard  Baldwin-Westinghouse 
locomotives.  Their  inherent  advantages 
have  made  them  valuable  revenue  builders 
wherever  they  are  in  operation. 


Baldwin-Westinghouse    Electric    Locomotive 

equipped   with   No.  562  Motors   and 

HLF   Control. 


Address    either   company. 

The  Baldwin  Locomotive   Works 
Philadelphia,    Pa. 

Westinghouse      Electric      Sc     Manufacturing     Co. 
East  Pittsburgh.  Pa. 
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250  '^Bungalow"  air  compressors  selected 
by  Largest  Electric  Railway  Line 

All  the  largest  orders  for  Safety  Cars  include  the  "Bungalow"  air  compressor 
— Brooklyn,  200 ;  Eastern  Massachusetts,  250 ;  Public  Service  Corpoation  of 
New  Jersey,  200.  The  highly  satisfactory  service  rendered  by  this  dependable 
machine  resulted  in  its  selection. 

Its  light  weight,  low  build,  compact  and  rugged  form — and  above  all,  its  abso- 
lute dependability,  recommends  the  "Bungalow"  to  exacting  electric  railway 
service. 

Not  only  the  large  systems  select  the  "Bungalow,"  but  many  smaller  ones  as 
well.  The  "Bungalow"  is  installed  on  3306  Safety  Cars  operating  on  185 
different  electric  railways  in  the  United  States. 

Brake  Building  Our  Business  for  a  Lifetime 

Westinghouse  Traction  Brake  Company 

General  Offices:  Pittsburgh,  Pa. 
Works:  Wilmerding,  Pa. 


New  York 
San  Francisco 


Washington 


Chicago 
St.  Louis 
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U.  S.  Patent  No.  88929. 
First     Patent     Issued     to 
George        Westinghouse./,^ 
Jr.,  on  the  Air  Brake. 


President  A.  L.  Humph- 
rey, exhibiting  at  the 
Fiftieth  Anniversary  Ju- 
bilee Dinner  of  the  West- 
inghouse  Air  Brake  Com- 
pany, a  copy  of  the  first 
air  brake  patent,  No. 
88929,  issued  in  1869  by 
the  United  States  GoT- 
ernment  to  George  We»- 
tinghouse,    Jr. 


The  First  Patent— The  Air  Brake  and  the  beginning 
of  Modern  Railroad  Transportation 

The  year  1869  was  a  momentous  one.  In  that  year  Geo.  Westinghouse,  Jr., 
was  granted  his  first  air  brake  patent.  Simultaneously  modern  railway  trans- 
portation was  born.  The  prevailing  small  locomotive,  light  car,  short  train, 
low  train  speed  and  single-track  road  gradually  gave  way  to  the  powerful 
locomotive,  huge  capacity  car,  high  speed  train  and  four-track  road  of  this 
modern  day. 

The  air  brake  made  possible  the  great  railway  transportation  systems.  They 
in  turn  made  possible  the  commerce  and  civilization  of  this  modern  day. 

But  the  root  and  possibility  of  it  all  lay  in  the  air  brake,  started  in  1869,  and 
will  so  continue  indefinitely  into  the  future. 

Brake  Building  Our  Business  for  a  Lifetime 

Westinghouse  Traction  Brake  Company 

General  Offices:  Pittsburgh,  Pa. 
Works:  Wilmerding,  Pa. 


New  Yorjc 
San  Francisco 


Washington 


Chicago 
St.  Louis 
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Union  automatic 
"3  block  signals  ^ 

afford  a  simple  system  of 
indications  easily  under- 
stood by  trainmen. 
The  continuous  A.  C. 
track  circuit  makes  possible 
the  use  of  "polarized"  or 
'* wireless"  control  and  in- 
sures the  display  of  the  pro- 
per indication  at  all  times. 


On  the  New  York  Slate  Railways  On  the  Oakland.  Antioch  and  Eartera 
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UNION  EQUIPMENT  WILL  SOLVE   YOUR    INTERURBAN 

TRAFFIC    PROBLEMS 

Let  us  study  your  operating  conditions  and  cooperate  with  you  in  considering 
what  automatic  block  signaling  will  do  for  your  line. 

1^  ^nton  B>tottti)  $c  ^tpial  Co.  m 

111  SWISSVALE,  PA.  [j  1 
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The  Safety  Car  Has  Become  the 

Standard  Car  Because  It  Put  Safety  First 


mh 


*  .  .  .  the  modern  appliances  with  which  it  is  equipped  make  it  the 
safest  of  any  car  operated  by  the  Virginia  Railway  and  Power  Com- 
pany in  the  city''     —Richmond's  (Va.)  Director  of  Public  Safety 


At  Rl  Paso  Safeties  averaged  3.03  accidents  per  10,000  car  miles  the  first 
year  compared  with  3.95  accidents  for  big  cars. 

During-  the  following  four  months  Safeties  averaged  only  2.95  accidents 
per  10,000  car-miles  while  big  car  operation  rose  to  an  average  of  5.30 
accidents.  —  Report  of  Claim  Agent,  El  Paso  Electric  Railway. 

Scores  of  regulatory  bodies  would  not  have  endorsed — yea,  even  demanded  Safety 
Car  operation  if  it  were  not  obvious  to  them  that  it  deserved  its  name. 

The  first  users  of  Safety  Cars  may  have  bought  them  on  trust,  but  the  railway  that 
orders  them  today  has  for  backing  of  its  decision  the  actual  overwhelming  proof 
of  service  by  thousands  of  cars  that  the  Safety  Car  has  practically  abolished  the 
step  and  platform  accident  and  produced  big  reductions  in  rundowns  and  other 
accidents  due  to  its  well-nigh  perfect  interlocking  of  control  braking  and  braking 
and  sanding  apparatus. 

Every  Safety  Car  is  such  because  it  carries  the  Safety  Devices  equipment  of  this 
company. 


Safety  Car  Devices  Company 

Boatmen's  Bank  Bldg.,  St.  Louis 

Chicago    San  Francisco    New  York    Washington    Pittsburgh 


MiM. 
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The  Safety  Car  Has  Become  the  Standard  Car 
Because  It  Makes  Competition  Impossible 


^ 


CTTJ  HEREVER  there  is  a  trackway  and  any  reasonably  steady  traffic,  the  elec- 
l^  J  trie  railway  continues  to  offer  the  safest,  cheapest  and  most  convenient 
^^^1  form  of  transportation.  This  has  been  made  possible  largely  by  the  in- 
vention of  the  Safety  Car  which  can  be  operated  on  such  short  headways  that 
no  jitney  competition  can  long  withstand  it  either  on  busy  streets  or  country  high- 
ways : 

Because  the  difference  between  a  short  and  long  headway  is  the  difference  that 
almost  instantaneously  wipes  out  the  jitneur's  margin  of  profit. 

The  attractiveness  of  the  Safety  Car  to  the  rider  is  due  not  only  to  its  short  head- 
ways but  also  to  its  high  but  safe  rates  of  acceleration  and  braking — one  result  of 
the  teamwork  introduced  by  the  Safety  Devices  Combination. 


SAFETY  CAR 

Main  Office — Boatmen's  Bank 

CHICAGO  WASHINGTON,    D.    C. 

Railway   Exchange   BIdg.  Munsey  BIdg. 

San 
Southern 

CANADA — Canadian    Westinghouse 
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The  Safety  Car  Has  Become  the  Standard  Car 

Because  It  Makes  PubHc  Satisfaction  Possible 


O  continue  old  standards  of  all-day  service,  let  alone  improve  them  to  meet 
the  needs  of  a  growing  community,  is  clearly  impossible  with  the  big,  two- 
man  cars  of  the  past.  The  safety  car  has  made  the  satisfaction  of  the  pub- 
lic's desire  for  more  and  better  transportation  possible  in  scores  and  scores  of  cities 
because  it  has  made  anti-walking  car  service  practicable  for  more  hours  of  the  day 
than  ever  before. 

If  you  want  to  get  the  profitable  short  haul  rider  at  any  hour  and  the  profitable 
long  haul  rider  of  slack  hours,  the  way  is  plainly  marked  by  the  experience  of 
Terre  Haute  and  a  host  of  other  cities,  namely:  use  Safety  Car  service  on  a 
Safety  Car  schedule! 


DEVICES  COMPANY 


Bldg.,  ST.  LOUIS,  MO. 


NEW  YORK 
City    Investment    Bldg. 

Francisco 
Pacific   Bldg. 

Co.,  Ltd.,  Hamilton,  Ont. 


PITTSBURGH 
Westiiighouse   Bldg. 
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The  Safety  Car  Has  Become  the  Standard  Car 
Because  It  Permits  Reasonable  Rates  of  Fare  and  Return 


No  matter  what  latitude  a  railway  may  have  in  adjusting  fares  to  meet  the  cost  of 
service  and  a  reasonable  rate  of  return  on  investment,  it  cannot  in  reality  charge 
more  than  the  public  regards  as  reasonable. 

And  "reasonable"  doesn't  just  mean  rate  of  fare — it  also  means  quality  of  service. 

Have  you  observed  how  the  newer  rates  of  fare  and  increased  riding  go  together 
on  Safety  Car  Systems? 

And  how  little  agitation  or  argument  there  is  about  allowing  a  fair  rate  of  return 
to  the  railways  which  give  such  improved  service? 

I,et  us   help  you   duplicate   the  success  of  so  many  others. 


Safety  Car  Devices  Company 

Boatmen's  Bank  Bldg.,  St.  Louis 

Chicago     San  Francisco     New  York     Washington     Pittsburgh 
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Seamless  Cold  Drawn  Steel 

TROLLEY  POLES 

The  resilientj  durable 
poles  of  high  efficiency 

"SHELBY"  SEAMLESS  COLD  DRAWN  STEEL 
TROLLEY  POLES  are  made  from  a  selected  grade  of 
basic  open  hearth  steel  of  about  .  1  7  per  cent  carbon, 
low  in  phosphorus  and  sulphur.  Prior  to  the  last  cold 
drawing  operation,  the  material  is  given  a  special  heat 
treatment  which  leaves  the  grain  in  the  finest  condition. 
The  elastic  limit  in  the  finished  pole  is  from  60,000  to 
70,000  pounds  per  square  inch. 

Recent  improvements  have  been  made  in  the  methods 
of  manufacture,  particularly  in  the  method  of  inserting 
the  reinforcement.  As  now  made,  the  reinforcement 
is  integral  with  the  body  of  the  pole,  which  adds 
materially  to  its  efficiency. 


Details  regarding  structure  and  tests  are  given  in  a 
booklet  entitled  "The  'SHELBY'  Seamless  Cold 
Drawn  Steel  Trolley  Pole".     Ask  for  your  copy  today. 


NATIONAL  TUBE  COMPANY,  PITTSBURGH,  PA. 


General  Sales  Offices  :   Frick  Building 

.  DISTRICT  SALES  OFFICES  - 


Atlanta     Boeton     Chicago     Denver     Detroit     New  Orleans     New  York     Salt  Lake  City     Philadelphia     Pittsburph     St.  Louis     St.  Paul 

PACIFIC  COAST  REPRESENTATIVES:  U.  S.  Steel  Products   Company      San   Francisco      Los   Angeles      Portland      Seattle 

EXPORT    REPRESENTATIVES:    V.    S.     Steel   Products  Company      New  York  City 
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IRjr  Es7ery  CbniaciWire  Condiiion 


Brooklyn,  Philadelphia,  New  Orleans, 
Youngstown,  San  Francisco — in  almost 
every  -city  the  country  'round,  Phono- 
Electric  has  achieved  the  distinction  of 
being  the  standard  trolley  wire. 

Years  of  experience  has  proved  that 
Phono-Electric  is  the  wire  for  city  service 
because  its  strength  and  long-wearing 
qualities  do  so  much  to  insure  unbroken 
operation  on  the  converging  car-saturated 
downtown  tracks.  Its  ability  to  with- 
stand the  wear  from  tilted  trolley  wheels 
makes  it  the  only  trolley  wire  worth  con- 
sidering for  the  sharp  curves  of  city 
systems. 

And  so  far  as  straight  runs  of  tangents  are 
concerned,  Phono-Electric  is  well  worth 
installing  because  it  assures  two  to  three 
times  the  life  of  ordinary  wire,  but  not 
at  two  or  three  times  the  cost  of  ordinary 
wire. 
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For  Every  Contact 


mWmwxrr     III'    O  "  N!^-«ii«t^.'^ 
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Wm't  "SPsjif  ill 


iihurhaiv. 


Where  traffic  is  light  or  feeder  copper  scarce, 
it  would  seem  that  only  copper  could  be  con- 
sidered for  trolley  wire. 

But  a  number  of  wise  operators  have  found  that 
even  in  such  service  there  is  plenty  of  oppor- 
tunity for  the  effective  use  of  Phono-Electric 
at  the  places  subject  to  unusual  wear,  or  weather. 
Portland,  Ore.,  for  example,  has  more  Phono- 
Electric  in  suburban  service  than  in  the  city 
proper;  while  Seattle,  Wash.,  found  Phono- 
Electric  the  best  wire  to  use  for  its  chief  subur- 
ban line  if  it  wanted  to  maintain  perfect  over- 
head. 
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^ire    Condition 


On  the  interurban  railway  where  the  rule  is  few 
cars  but  many  miles  of  line  through  wide-open 
country,  delays  due  to  downed  or  broken  trolley 
wire  may  be  of  longer  duration  and  more  serious 
than  delays  due  to  defects  in  car  equipment. 

Breaks  in  interurban  trolley  wire  are  likely  to  come  at  any 
season  of  the  year,  either  from  extraordinary  heavy  blows  dealt 
by  current  collectors  of  cars  dashing  along  at  a  mile  a  minute, 
or  because  of  sudden  or  extreme  temperature  changes.  On 
long  grades,  it  is  wiser  to  use  Phono-Electric  (the  longest 
life  trolley  wire)  and  a  little  more  copper  feeder  to  start 
with  than  to  install  copper  trolley  wire,  the  rapid  wear  of 
which  will  soon  bring  it  below  the  conductivity  of  Phono- 
Electric. 
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>>  ForEver 


The'  first  steam  routes  to  be  electrified, 
necessarily,  are  those  where  traffic  is  con- 
gested or  where  traffic  has  to  be  handled 
under  unusually  severe  atmospheric  or 
topographical  conditions. 

Hence,  once  electrified,  it  is  highly  de- 
sirable that  everything  used  to  maintain 
service  on  such  routes  stay  put! 

Phono-Electric  on  great  electrifications 
like  the  New  Haven,  the  Paoli  (Penn- 
sylvania) and  the  Norfolk  &  Western  has 
staid  put.  It  is  serving  equally  well  on 
all  of  these  l!,000-volt  installations;  hav- 
ing proved  on  the  New  Haven  that  it  is 
far  longer-lived  and  less  pitting  than 
steel;  on  the  Paoli  that  it  can  withstand 
the  pounding  of  high-speed  suburban 
trains  with  ease;  and  on  the  Norfolk  & 
Western  that  neither  locomotive  gases 
nor  the  energy  "drafts"  required  by 
longest  trains  that  the  electric  giants  can 
pull  up  long  mountain  grades  can  impair 
its  ability  to  give  those  trains  all  the 
power  they  want  and  when  they  want  it. 
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Eliminate  Waste — Save  Power 


The  Rico  Type  "K" 
COASTING  RECORDER 

Indicates  and  measures  the  motorman's 
performance  for  each  trip  or  series  of 
trips  as  may  be  desired. 

COASTING  TIME 

represents  the  recovery  of  energy  pre- 
viously expended  and  is  the  correct  unit 
of  comparative  efficiency. 


THE 


To  Successful  Results 

The  Printed  Voucher 

Insures  Accuracy 

Eliminates  Checking 

Simplifies  Clerical  Work 


1251  30     2243 


i    i 


HftUltS    MINU<£S 


Rico 
Anti-Climbers 

Prevent  Telescoping 

Protect  the  Equipment 

Reduce  Accident  Expense 


Rico 
Sanitary  Straps 

Cost  Less  in  the  Long  Run 

Are  Pleasing  to  Passengers 

Improve  the  Appearance  of  Cars 


Details  and  prices  on  application 

RAILWAY  IMPROVEMENT  CO. 


61  Broadway 


New  York 
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A  Bit  of  History  with  a 

When  horse  cars  were  common  and  "horseless  marvels"  rare, 
this  company  began  furnishing  0-B  Materials  to  electric  rail- 
ways. 

Through  the  era  of  rapid  progress  and  developments  0-B 
Devices  have  usually  set  the  pace  in  their  respective  fields. 
In  the  recent  times  of  stress  O-B  Products  sturdily  served  on 
overburdened  properties.  Now  with  brighter  days  in  sight  0-B 
will  still  be  in  the  front  rank. 
Aside  from  the  prestige  of  a  splendid  record  there  is  marked 

The  Ohio  Brass  Company,  Mansfield,  Ohio 
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Promise  for  the  Future 

preference  for  O-B  Materials  based  upon  ingenious,  foresighted, 
sure-footed  progress — upon  unusual  designs  inspired  by  an 
intimate   association   with   electric   railway   problems. 

Instead  of  pointing  to  our  thirty  years  of  success,  we  point 
to  comparatively  recent  O-B  achievements  like  the  cam  tip 
on  line  material;  the  automatic  car,,  air  and  electric  coupler; 
the  pioneer  gas  weld  bond  and  its  direct  descendcnt  the  arc 
weld  bond;  the  high  efficiency  type  of  porcelain  insulators, 
And  we  promise  further  worth-while  developments  in  the 
promising  years  ahead. 

The  Ohio  Brass  Company,  Mansfield,  Ohio 
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'Golden   Glow" 
Headlights 


Keystone 
Trolley  Catchers 


Safety  Car 
Lighting  Fixtures 


4^ 


KEYSTONE  CAR 


■^ 


specify  These  for  Your 
Safely  Cars 


,.,L 
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Write  for  your  copy 
of  this  Bulletin 


You  will  have  an  opportunity  to  examine 
these  Keystone  Car  Specialties  at  the 
Atlantic  Citv  Convention.  Manv  of  them  are 
Standard  equipment  on  the  Birney  Safety 
Car  and  all  of  them  are  extensively  used  on 
cars  the  country  over.  Please  feel  free  to 
visit  our  exhibit  (space  No.  414) —  ask  for 
a  copy  of  our  bulletin  -'Specify  These  for 
Your  Safety  Cars." 


Electric  Service  Suppmes  Co. 

Manufacturer  of   Railway  Material  and  Electrical  Supplies 


PHILADELPHIA 
17th  and  Cambria  Streets 


NEW  YORK 
50  Church  St. 


CHICAGO 
Monadnock   Building 


Canadian    Distributors:    Lyman    Tube    &   Supply    Co.,    Ltd.,    Montreal,    Toronto 
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Keystone  Hunter 
Destination  Signs 


Keystone 
Air  Sanders 


SPECIALTIES 


Keystone  Steel  Gear  Cases 


Keystone 
Motornten's  Seats 


Faraday  High  Voltage 
Signal  System 


Shelby 

Seamless 

Trolley 

Poles 


Keystone  Portable 
Lamp  Guards 


^9^ 
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BI'GNAL 


^00  VOLTS    No.ig^oa 
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f^^Tl  HE  exceptionally  high 
II  2^  quality  of  Anaconda 
tl  ^M  Trolley  Wire  is  due,  in 
BL^I  part,  to  the  material  from 
''  which  it  is  made.  All 
Anaconda  Copper  Wire  is  drawn 
from  the  famous  B  &  M  Brand 
Electrolytic  Copper  Bars.  These 
bars  possess  high  electrical  conduc- 
tivity and  physical  soundness.  They 
contain  less  than  1/100  of  1% 
metallic    impurities. 

Another     reason     for     Anaconda 
quality  is  traceable  to  manufacturing 


methods,  supervision  of  which  starts 
at  the  very  source  of  the  raw  mate- 
rial supply. 

Each  step,  from  the  time  the  ore 
is  taken  from  the  mine  until  the  fin- 
ished product  is  loaded  for  ship- 
ment, is  carried  out  under  exacting 
Anaconda  supervision. 

Electric  Railways  everywhere 
have  learned  to  rely  upon  the  name 
"Anaconda''  as  a  mark  of  superiority, 
and  to  specify  Anaconda  Trolley 
Wire  wherever  maximum  service  is 
required. 


ANACONDA 
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Jxatlwaus  jrom  the 
^famous  Jo.  *&M.  38rand 

Copper^  containing  lejir 
than   /{oo  of^l  %  metallic 
impurities 
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ANALYSIS 

The  following  is  an  analysis  of 

B  &  M  Brand  Electrolytic 

Copper: 

Copper 99.96 

Oxygen .03 

Silver .0022 

Bismuth 0004 

sulphur 002 

Iron 0006 

Nickel  and  Cobalt 0006 

Arsenic 0017 

Antimony 0016 

Silenium .0009 

100  0000 


^ 


ANACONDA  COPPER  MINING  CO. 

Rolling  Mills  Department 
Mills— Great  Falls,  Mont. 

GENKRAL    OFFICES 

111  W.  Washington  St.,  Chicago,  111. 


CopperWire 
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Imperial  Tic 

Not  ONE  Tool- 

The  Imperial  Tie  Tamper  was  brought  out  in  1915  as  a  tamper,  but  it  did  not 
take  the  bright  way  engineers  on  electric  railways  long  to  discover  that  it  could 
be  adapted  to  all  sorts  of  jobs  which,  of  course,  means  that  hardly  any  electric 
railway  is  too  small  to  get  its  investment  back  in  short  order. 

Let  these  examples  of  Imperial  Tie  Tamper  adaptability,  taken  from  practice, 
prove  that  this  tool  is  truly  protean  in  variety  of  usefulness! 

Concrete  excavators,  concrete  breakers,  grinders  and  drills  are  some  of  the 
adaptations  made  by  the  Los  Angeles  Railway,  whose  Chief  Engineer,  Mr. 
T.  W.  Bulpin,  wrote  in  the  Electric  Railway  Journal  for  Feb.  21,  1920,  that 
this  equipment  had  made  it  "possible  to  meet  any  ordinary  requirements  con-  , 
nected  with  track  work ;  and  as  we  have  another  of  these  machines  on  the  way, 
it  is  needless  to  say,  we  believe  in  them,  and  are  more  than  satisfied  with  the 
results  we  get  from  them."  Let  us  add  that  .Air.  Bulpin  conceived  the  happy 
idea  of  mounting  the  equipment  on  an  auto-trailer  to  secure  the  desired  flexi- 
bility of  a  trackless  vehicle. 

Pneumatic  riveting  of  rail  joints  is  a  "side  line"  of  the  Imperial  developed  on 
the  Rochester  Lines  of  the  New  York  State  Railways.  , 


Stripping  asphalt  and  cutting  concrete  under  asphalt  was  one  stunt  of  the  ' 
Elmira  (N.  Y.)  Water,  Light  &  Railroad  Company  which  reported  also  that 


Make  Hand  Tamping 
As  Obsolete  As  the 


October  2,  1920 


Electric    Railway    Journal 


81 


mmmm 

Tamper^ 

but  a  DOZEN! 

the  Imperial  made  it  possible  to  do  with  five  men  as  much  and  better  work 
than  with  twenty-four  men  using  hand  picks. 

Clearing  up  dirt  and  debris  where  new  and  old  concrete  join  or  in  concrete 
pours  against  metal,  cleaning  rust  off  of  bridges  and  supplying  air  for  ground- 
thawing  torches  were  contributions  to  the  experience  fund  made  by  the  Rhode 
Island  Company. 

Saving  the  cost  of  Thermit  preheater  blowers  produced  a  substantial  reduction 
for  the  Pittsburgh  Railways  in  the  installation  of  Thermit  Rail  Welds  because 
the  company  could  get  the  compressed  air  needed  from  the  pneumatic  tamper 
equipment. 

fVinter  drilling  of  bolt  and  tie-rod  holes  in  short  pieces  of  rail  helped  to  keep 
the  Imperial  busy  in  the  off-season  and  saved  the  United  Traction  Company 
of  Albany,  N.  Y.,  a  lot  of  time  in  replacing  broken  rails.  Cleaning  old  brick 
at  the  storage  yard  at  twelve  times  the  speed  of  manual  labor  was  another 
off-peak  job  for  the  Imperial. 

And  as  a  Tamper  all  users  are  agreed  that  it  is  superior  to  hand  labor  in  any 
kind  of  ballast  from  sand  to  rock.  Its  ability  to  tamp  the  narrow  spaces  in 
special  work  far  better  than  the  most  conscientious  operator  has  been  noted  b'. 
many  electric  railway  engineers  who  know  that  the  special  work  for  busy  city 
intersections  must  have  the  ver\'  best  attention  in  building  up  its  foundation. 

on  Your  System 
Horse  Car! 


32 


'il 


Electric    Railway    Journal 


October  2,  1920 


Measure  the  Unit  to 
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be  Saved— POWER 


If  you  are  trying  to  save  power — measure  the  unit  you 
are  trying  to  save — not  an  indirect  unit. 

The  ECONOMY  Meter  measures  in  "power  units," 
not  in  indirect  units  as  do  other  devices. 

The  ECONOMY  Meter  stimulates  correct  feeding  and 
braking.  Other  devices  put  a  high  premium  on  excessively 
fast  feeding,  which  does  not  correspondingly  reduce  energy 
consumption. 

Every  operating  official,  every  motorman,  every  me- 
chanic, knows  what  a  watthour  meter  is  and  what  it 
measures.  The  ECONOMY  Meter  measures  the  power 
consumed  by  the  car. 

When  using  ECONOMY  Meters  motormen  appreciate 
and  know  absolutely,  trip  by  trip,  whether  or  not  their 
efforts  result  in  actual  reductions  of  power.  With  other 
power  saving  devices  motormen  do  not  directly  know 
whether  they  have  actually  saved  power. 

There  is  no  mystery  about  power 
saving   with   ECONOMY  Meters 

The  ECONOMY  Meter  requires  minimum  attention 
in  its  upkeep  and  maintenance.  It  does  not  need  attention 
at  frequent  intervals  to  insure  its  continuous  accurate 
operation. 

The  ECONOMY  Meter  is  a  rugged  time-  and  service- 
tried  device.  Over  500,000  Sangamo  meters  with  the  same 
type  elements  are  in  daily  use  for  all  manner  of  purposes 
where  meters  are  needed  that  will  withstand  rough  usage. 

ECONOMY  Meters  installed  on  your  cars  will  induce 
savings  of  from  10  to  20%  of  your  total  traction  power. 
More  than  50  complete  installations  and  numerous  tests 
have  demonstrated  this. 

ECONOMY  Meters  afford  a  correct  and  dependable 
basis  on  which  car  equipment  can  be  inspected  and  main- 
tained. 

More  than  50  roads  completely  equipped. 

Ask  for  Deferred  Payment  Plan  and  estimate 
of  operating  costs 


See 

Pages 

180-181 


ECONOMY  ELECTRIC  DEVICES  COMPANY 


National  Railway  Appliance  Co.,  New  Yo 
L.  A.  Nott,  San  Francisco 


L.  E.  GOULD,  Pres. 

Old  Colony  Bldg.,  Chicago 

rk  Burton  R.  Stare  Co.,  Seattle 

J.  G.  Monahan,  Los  Angeles 


Ludwig  Hommel  &  Co.,  Pittsburgh 

Grayson  Railway  Supply  Co.,  St.  Louis 
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"All  You 
Require 
When 
You  Wire" 


The  wiring  of  any  type  of  Elec- 
tric Railway  Gar  or  Power 
House  can  be  properly  handled 
with  National  Products.  Every 
inch  of  National  Conduit  and 
every  National  Fitting,  etc.,  sur- 
passes specifications  for  dur- 
ability, cleanliness  and  ease  of 
"fishing";  and  they  possess  spe- 
cific advantages  for  the  particu- 
lar work  for  which  intended. 

A    complete    set    of    our    con- 
venient and  helpful  Correspon- 
dence Folder  Catalogs  will  be 
sent  upon  request. 


ECONOMY      " 


\flkxsteel      , 
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National  Metal  Molding  6. 

General  Offices:  Pittsburgh,  Pa. 


Atlanta 

Los  Angeles 

Seattle 

Medellin.  Colombia 

Boston 

New  York 

Buenos  Aires 

Havana 

Chicago 

Philadelpbia 

Rio  de  Janeiro 

Manila 

Denver 

Portland 

Sao  Paulo.  Brazil 

Mexico  City 

Detroit 

Salt  Lake  City 

Lima,   Peru 

Shanghai.  China 

San  Francisco 

Santiago.  Chile 

Caiudlan  Distributors:  Canadian  General  Electric  Co.,  Limited. 

National  Products  are  sold  by  Electrical 
Jobbers  in  every  section  of  the  country. 
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The  lines  that  carry  over  a  billion  passengers  a  year 


First  Used  in  Hardest  Service 


Standardize 


Pneumatize 


Nowhere  else  in  the  world  is  there  such  in- 
tensive /on^-traia,  short-htzAw&y  traffic  as  in 
the  subways  of  the  Interborough  Rapid 
Transit  and  Brooklyn  Rapid  Transit  (New 
York  Municipal)  Companies. 

There,  if  anywhere,  time  and  safety  are 
all-in-all. 

Which  accounts  for  the  fact  that  since  the 
first  days  of  door  engine  application,  the  great 
majority  of  the  cars  have  been  equipped  with 
National  Pneumatic  Door  Engines — man- 
ually controlled  on  the  Interborough  center- 
door  cars  and  push-button  controlled  on  the 
multi-side-door  Brooklvn  cars. 


National  Pneumatic  Company,  Inc. 

50  Church  St.,  New  York  Edison  Bldg.,  Chicago 

Works:  Rahway,  N.  J. 
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Rear-entrance  motor  and  front-entrance  trailers  prove  quick  loaders 


Montreal  Pioneer  in  Two  Big  Advances 


Standardize 


Pneumatize 


Every  electric  railway  operator  knows  that  the  be- 
ginning of  the  modern  electric  railway  car  had  its 
roots  in  Montreal's  invention  and  application  of  the 
pay-as-you-enter  car  in  1905. 

And  this  time  Montreal  leads  the  industry  a?  the 
first  surface  railway  to  decide  (in  1918)  upon  the 
pneumatization  of  practically  all  its  cars,  single  or  in 
trains,  with  National  Pneumatic  equipment. 

Aside  from  the  usual  advantages  of  this  labor  and 
time-cutting  equipment,  Montreal  finds  the  pneu- 
matized  car  with  its  speedy  door  closing  a  big  step 
forward  in  more  effective  and  less  expensive  car  heat- 
ing when  the  Canadian  winters  are  at  their  worst. 


National  Pneumatic  Company,  Inc. 

50  Church  St.,  New  York  Edison  Bldg..  Chicago 

Works:  Rahvvay,  N.  J. 
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Philadelphia's  pneumatized  cars  surely  please  the  shopper 


On  Philadelphia's  "Public  Service"  Cars 


Standardize 


Pneumatizc 


In  191 1,  when  the  Philadelphia  Rapid  Transit  Com- 
pany began  its  far-reaching  program  of  car  replace- 
ment, the  development  of  National  Pneumatic  car 
speed-up  devices  was  in  its  early  stages. 

In  1919,  the  management  decided  that  "the  perfec- 
tion of  automatic  door-control  devices,  however,  by 
means  of  which  premature  starting  is  prevented  until 
all  doors  are  safely  closed"  made  it  practicable  to 
change  to  post-payment,  center-exit  operation. 

Philadelphia's  decision  crystallized  in  an  order  for 
the  pneumatizing  of  1500  cars  with  National  Pneu- 
matic Door  Engines,  Signal  Lights  and  Safety  Inter- 
locking Door  Control — the  biggest  of  its  kind  ever 
placed. 


National  Pneumatic  Company,  Inc. 


50  Church  St.,  New  York 


Edison  Bld.g.,  Chicago 


Works:  Rahway,  N.  J. 
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A  first  class  load  on  a  first  class  train 


Giving  Rapid  Transit 
to  America's  Greatest  Shipyard 


Standardize 


Pneumatize 


The  wide  range  of  National  Pneumatic  speed-up  de- 
vices is  exemplified  by  the  Philadelphia  Rapid 
Transit  Company's  three-car  all-motor  train  service 
to  the  Hog  Island  Ship  Yard. 

These  cars  have  2f^  x  ^A  National  Pneumatic  Door. 
Engines  for  electro-pneumatic  operation,  Signal 
Lights  and  Interlocking  Safety  Door  Control  Com- 
plete. The  cars  are  operated  pay-within  at  the  rear, 
the  front  exit  door  of  each  follower  car  being  oper- 
ated by  the  conductor  of  the  car  ahead. 

Speed  is  the  essence  of  these  trains,  from  the  auto- 
matic functioning  of  the  control,  when  the  train  line 
cock  is  thrown  in  on  coupling,  to  the  automatic  start- 
ing of  the  three  cars  as  one  when  the  last  door  closes. 


National  Pneumatic  Company,  Inc. 

50  Church  St..  New  York  Edison  Bldg..  Chicago 

Works:  Rahway,  N.  J. 
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One  way  out,  the  other  way  in,  plus  pneumatic  control  and  boarding  platforms 
make  passenger  interchange  perfect 


At  Work  for  Uncle  Sam 


Standardize 


Pneumatize 


Washington  is  not  thought  of  commonly  as  a  busy 
city,  but,  if  there  are  few  factories,  there  are  many 
heavily-staffed  departments  of  the  National  Govern- 
ment whose  poor  spread  of  working  hours  leads  to 
still  steeper  peaks  than  many  an  industrial  city. 

Substantial  relief  in  speeding  up  passenger  transport 
is  being  obtained  by  pneumatizing  the  various  kinds 
of  cars.  The  Capital  Traction  Company,  for  ex- 
ample, has  purchased  National  Pneumatic  GM 
ZYf,  X  4-^2  Door  Engines  for  70  new  and  52  present 
cars. 

The  boarding  platforms  save  the  steps;  the  National 
Pneumatic  equipment  save  the  seconds! 


National  Pneumatic  Company,  Inc. 

50  Church  St.,  New  York  Edison  Bldg..  Chicago 

Works:  Rahway,  N.  J. 
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Capital  Service  to  the  Capitol  is  given 
with  trains  that  are  Pneumatized 


In  the  Shadow  of  the  Capitol 


Standardize 


Pneumatize 


This  two-car  motor  and  trailer  outfit  of  the  Washington 
Railway  &  Electric  Company  is  one  of  a  number  which  that 
company  has  put  on  to  give  the  very  best  in  railway  service. 
There  will  be  62  new  motor  cars  alone  equipped  with 
National  Pneumatic  devices,  aside  from  some  trailers. 

The  trailer  is  a  double-end  car  remodeled  from  an  open 
bencher.  Like  the  motor  car,  each  corner  is  equipped  with 
a  National  Pneumatic  manually-controlled  engine  from  a 
stand  in  the  center  of  the  bulkhead  opening.  Double  four- 
leaf  doors  provide  two  passages  for  exit  and  entrance,  but 
with  the  going  of  the  last  exit  passenger,  both  aisles  are 
available  for  boarding  so  that  the  conductor  can  clean  up 
a  load  on  the  platform  while  the  car  is  making  money  miles. 
National  Pneumatic  Motorman's  Signal  Lights?  Of  course! 


National  Pneumatic  Company,  Inc. 

50  Church  St.,  New  York  Edison  Bldg.,  Chicago 

Works:  Rahway,  N.  J. 
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From  single  small  ones  to  triple  big  ones 
is  Boston's  car  storv 


Three-Car  Trains  Make  Good 
on  Boston's  Highways 


Standardize 


Pneumatize 


A  few  years  ago  the  prevailing  car  of  Boston  was  a  small 
single-trucker.  But  Boston  has  grown  so  rapidly  that  first  two- 
unit  and  now  three-unit  combinations  of  larqe  cars  operated 
on  4  minute  headways  are  taken  as  a  matter  of  course. 

By  this  arrangement,  as  on  the  Coolidge  Corner  line,  the 
theoretical  schedule  speed  was  reduced  from  10.05  mph.  to  9.92 
mph.,  but  actually  the  speed  is  as  good  as  it  was  with  fewer 
individual  cars  and  more  men  while  track  capacity  has  been 
increased  and  congestion  consequently  decreased. 

Following  the  satisfactory  operation  of  the  first  National 
Pneumatic  equipments,  the  company  has  recently  ordered,  in 
addition.  National  Pneumatic  manual-pneumatic  type  door 
engines  for  75  center-entrance  trailers  and  National  Pneu- 
matic Door  Engines  for  65  elevated  cars. 


National  Pneumatic  Company,  Inc. 

50  Church  St.,  New  York  Edisori  Bldg.,  Chicago 

Works:  Rahway,  N.  J. 
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Prepayment  areas  and  pneumatized  cars  meet  the  rush 
at  Sparrow's  Point  well 


Baltimore  Joins  the  Three-Car  Train  Class 


Standardize 


Pneumatize 


The  United  Railways  &  Electric  Company  of  Baltimore  has 
something  right  up  to  the  minute  to  offer  the  patrons  of  its 
three-car  multiple-unit  trains  to  the  shipyards  at  Sparrow 
Point. 

The  units  of  each  train  are  of  the  standard  Baltimore  body  type 
with  rear  entrance  and  front  exit  doorway,  each  wide  enough 
for  two  streams  of  passengers.  Like  the  Hog  Island  Navy 
Yard  three-car  trains  of  the  Philadelphia  Rapid  Transit  Com- 
pany, each  conductor  controls  the  front  exit  of  the  car  behind 
through  the  use  of  National  Pneumatic  Door  Engines,  Signal 
Lights  and  Interlocking  Safety  Door  Control. 

And,  of  course,  the  same  line  of  equipment  is  going  on  the  new- 
two  car  trains  made  up  of  a  standard  Baltimore  pay-within 
car  and  side-door  trailers,  except  that  manual  operation  re- 
mains on  the  motor  cars. 


National  Pneumatic  Company,  Inc. 


50  Church  St..  New  York 


Edison  Bldg..  Chicago 


Works:  Rahway,  N.  J. 
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Stud>'  this  picture — it  shows  why  the  Petewit  is  popular  at  Buffalo 


Adding  Capacity  to  a  Four-Track  Street! 


Standardize 


Pneumatize 


When  even  a  four-track  main  street  is  taxed,  as  in 
Buffalo,  there's  no  doubt  that  the  time  has  arrived 
for  cars  that  can  be  loaded  almost  instantaneously 
in  the  congested  area  and  discharged  with  least  fric- 
tion in  the  residential  sections. 

That  helps  to  account  for  the  use  of  Peter  Witt  pay- 
leave  cars  in  Buffalo.  And,  of  course,  they  would 
be  only  part  efficient  if  they  were  not,  to  the  number 
of  130,  equipped  with  National  Pneumatic  Door 
Engines  with  manual  pneumatic  control  for  both  the 
folding  doors  at  the  front  and  the  sliding  doors  at  the 
center. 

National  Pneumatic  .Motorman's  Signal  Lights  and 
Interlocking  Safety  Door  Control  are  also  a  feature 
of  these  cars  which  are  equipped  for  train  operation, 
too. 


National  Pneumatic  Company,  Inc. 

50  Church  St.,  New  York  Edison  Bldg..  Chicago 

Works:  Rahway,  N.  J. 
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Good  suburban — interurban  service  made  better  still  by  pneumatizing 

To  George  Washington's  Home 
via  National  Pneumatic 


Standardize 


Pneumatize 


That  there  is  a  field  for  National  Pneumatic 
equipment  in  snappy  suburban  and  interurban 
service  is  evident  from  the  fact  that  the  Wash- 
ington-Virginia Railway  is  now  running  to 
Mount  Vernon  two-car  trains  fitted  with 
National  Pneumatic  Door  Engines  with 
manual-pneumatic  control  for  folding  doors 
and  National  Pneumatic  Interlocking  Safety 
Door  Control  in  addition  to  Motorman's 
Signal  Lights. 

The  adoption  of  these  devices  for  a  service 
patronized  by  so  many  visitors  necessarily  un- 
familiar with  the  equipment  is  eloquent  tes- 
timony to  this  operator's  ambition  to  combine 
speed  with  safety. 


National  Pneumatic  Company,  Inc. 

50  Church  St.,  New  York  Edison  Bldg.,  Chicago 

Works:  Rahway,  N.  J. 
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Lively  tr^c  on  Washington  Street  and  other  St.  Louis  streets  has  brought  the  need 

for  speed-up  equipment 


Interlocking  Safety  Door  Control 
Crosses  the  Mississippi 


Standardize 


Pneumatize 


Like  Horace  Greeley's  young  man,  National  Pneu- 
matic Interlocking  Safety  Door  Control  is  moving 
westward,  although  the  National  Pneumatic  Door 
Engine  itself  reached  the  Pacific  Coast  more  than  a 
year  ago. 

St.  Louis  is  the  first  trans-Mississippi  city  which 
will  install  this  equipment  on  a  practical  scale,  the 
first  order  covering  100  new  cars  and  some  scores 
of  existing  cars. 

By  this  one  factor  in  National  "Rushour"  equipment, 
the  United  Railways  of  St.  Louis  will  completely 
eliminate  boarding  and  alighting  accidents  accom- 
panied by  an  appreciable  increase  in  schedule  speed. 


National  Pneumatic  Company,  Inc. 

50  Church  St.,  New  York  Edison  Bldg.,  Chicago 

Works:  Rahway,  N.  J. 
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Safety  car  and  big  car, 
both   liavf   National    Pneumatic   door   engines 


Kansas  City  Pneumatizes  the  Big  Cars,  Too 


SUtiuhinhze 


Pneumattze 


As  one  example  of  the  effective  work  of  the 
Safety  Car  in  demonstrating  the  merits  of 
National  Pneumatic  Door  Engines,  there  is  the 
Kansas  City  Railways  Company. 

Pleased  with  the  workings  of  its  pneumatized 
Safety  Cars,  this  company  soon  ordered  100 
sets  of  National  Pneumatic  2V^  x  4}/>  engines 
for  folding  door  operation  on  existing  double- 
truck  cars. 

Thus  will  the  company,  through  the  quicker 
and  laborless  opening  and  closing  of  the  doors 
on  these  /nV/  cars,  be  enabled  to  reduce  their 
standing  time  and  thereby  increase  the  carrying 
capacity  of  congested  downtown  track. 


National  Pneumatic  Company,  Inc. 

50  Church  St.,  New  York  Edison  Bldg.,  Chicago 
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In  the  town  that  hlazed  the  trail  of  the  pneumatized  safety  car 


The  Safety  Car  Is  a  Pneumatized  Car 


Standardize 


Pneumatize 


The  first  practical  installation  of  Safety  Cars 
ever  made — that  at  Fort  Worth  in  November 
1916 — included  the  National  Pneumatic  Door 
engine  as  an  integral  part  of  the  now-famous 
Safety  Devices  combination  of  the  Safety  Car 
Devices  Company. 

Every  one  of  the  thousands  of  Safety  Cars  in 
use  today  is  equipped  with  National  Pneumatic 
Door  Engines. 

We  know  of  no  better  proof  that  the  air-operated 
or  pneumatized  car  is  a  success  than  the  brilliant 
results  it  has  given  on  the  many  Safety  Cars  sent 
to  small  properties  where  any  weakness  in  de- 
sign, material  or  operation  would  be  exag- 
gerated by  their  users'  lack  of  modern  main- 
tenance facilities  and  maintenance  labor. 


National  Pneumatic  Company,  Inc. 


50  Church  St.,  New  York 


Edison  Bldg..  Chicago 


Works:  Rahway,  x\.  J. 
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The  Standard  Engine  for  the  Foot-Control  Car 


Standardize 


Pneumatize 


The  Third  Avenue  Railway  System,  New  York,  was  the  first 
to  use  National  Pneumatic  Safety  Interlocking  Door  Control, 
in  which  the  closing  of  the  conductor's  doors  starts  the  car 
automatically  from  the  first  notch  of  the  controller. 

The  safe,  yet,  immediate  getaway  obtained  by  National 
Pneumatic  Interlocking  Safety  Door  Control  has  since  made 
it  the  standard  on  the  principal  city  properties  of  the  country. 

And,  now,  in  bringing  out  his  unique  foot-control  car, 
Mr.  J.  S.  McVVhirter,  Superintendent  of  Equipment,  Third 
Avenue  Railway  System  has  incorporated  the  National 
Pneumatic  Door  Engine  of  electro-pneumatic  type  as  an  essen- 
tial and  inevitable  part  of  any  up-to-the-minute  car! 


National  Pneumatic  Company,  Inc. 

50  Church  St.,  New  York  Edison  Bldg.,  Chicago 

Works:  Rahway,  N.  J. 
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The 

"CHEATHAM 
SWITCH" 


1 — is  used  by  nearly  every 
important  street  railway 

2 — is  wonderfully  rugged 

3 — is  remarkably  simple 

4 — is  low  in  maintenance 

5 — is  a  time  and  labor  saver 


For  details — write  to 

Cheatham  Electric  Switching  Device  Co. 

4781  Louisville  Ave. 
Louisville,  Ky. 
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In  Yosemife  Naiional  Park 


Years  ago  U.  S.  Govern- 
ment Engineers  specified 
Armco  Culverts  made  from 
American  Ingot  Iron  for  the 
thorougiifares  of  some  of  our 
large  national  parks.  The 
wisdom  of  their  selection  has 
been  proved  by  the  perfect 
conditionoftheculverts  today. 


The  illustration  shows  one 
of  these  Armco  culverts, 
installed  in  1909,  with  nearly 
11  years  of  service  to  its 
credit.  If  you,  too,  want 
culverts  that  will  endure 
year  after  year,  with  no  ex- 
pense for  repairs,  then  spe- 
cify Armco. 


There  is  a  manufacturer  in  nearly  every  state,  and  in  Canada,  making  genuine  rust-resisting  ARMCO 
CULVERTS  and  other  products  of  American  Ingot  Iron  such  as  flumes,  siphons,  tanl<s.  road  signs,  roofing, 
etc      Write  for  fuil  information  and  nearest  shipping  point  on  products  in  which  you  are  interested. 


1@B 


ARMCO  CULVERT  &  FLUME  MFRS.  ASSN. 

TRANSPORTATION  BLDG.    SmmmmmEi'  CHICACrO 


ACSIST9  ftUST 


ti0t0mi0i^,0mii0it 
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ACKLEY 


The  State  of  Your  Equipment 

has  an  important  influence  on  the  attitude 
of    the    public    and    of    your    employees. 

But  beyond  all  this,  it  is  vitally  necessary  for  most  of  us  just 
now  to  employ  all  means  to  prolong  the  useful  life  of  rolling 
stock  and  plant. 


The  Ideal  Maintenance  Paint 

There  is  no  material  entering  into  power  plant  or  railway  construc- 
tion or  maintenance  which  will  not  have  its  efficiency,  its  life  and  its 
appearance  bettered  by  the  use  of  this  paint. 

G^  B 

is  the  ideal  anti-corrosive.  //  ;.v  acid  fume,  rust  and  damp  proof.  It 
is  economical  in  first  cost,  while  as  for  life,  we  have  records  of  15 
years'  service. 

It  must  be  an  unusual  paint  which  prompts  users  to  send  unsolicited 
letters  of  commendation. 

Drop  in  at  Booth  13,  American  Electric  Railway  Exhibit,  and  read  what 
they  say.     You  will  not  be  surprised  then  at  the  volume  of  our  repeat 

orders. 


Ackley  Brake  &  Supply  Corporation 

G.  S.  Achley  &  Co.,  Repre*entative 

50  Church  St.,  New  York,  U.  S.  A. 
Cable  Address:  Acklebrake 
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What  Maysville  Die 


fnirtic 


Note  this  Clippii 
and  the  Photos 


MATSVILLE,  KENTTJOKY,     WEDNZSDAY,  JASVABT  14,  II 


CITY'S  WHITE  WAY  IS 
RECEIVED  AMID  GREAT 
THRONG  IN  STREETS 


HUlorj   Mill   Br   K^mentMred  u 

Tliit  r>oD  Which  .\ew  W  hJt« 

^a;    Wb»    f'onnall; 

Kn-H>e<t. 

M«y«Ttne-B  new  White  Way  wu 
formatly  a«*r'«l  *>>'  "i*  <^"l'  oHlclaU 
Tueiday  evening  ■nil  Dir  oecMton  *»» 
made  a  great  pne  by  ihe  co-operallon 
of  many  loc«l  civic  bodies  througli 
their  repmratatlvet  on  a  manairliiK 
oommltiee  »hl(.ti  hnndled  matters  ao 
well  that  In  many  respecta  th«  affair 
w&B  Ihe  greatest*  succeiB  ot  the  kind 
ever  held  in  May^vDIe 

The  celebration  *a»  lormally  start- 
ed by  the  gDiherinx  ot  Ihe  popuUtioa 
In  Market  street  around  the.  Boys' 
Rant)  Sund  "here  Canaln  H  J  Coch- 
ran president  of  ihe  Maysville  Oa» 
I'cmrany.  cuj  ott  iho  old  street  llRhi 
iBK  yyt'em  f-  fvtt  It  wai  but  a  few 
tea  afiet  ihta  that  Caiitaln  Coch- 

retitetentlnf   the   Gas   Company. 

rornially  pretetited  the  new  li^btlni 
tysiem  to  the  cl'y  ihrouah  the  Mayor 
aiid_jjw^Ctjy  Counrllmen.  Mnyor  Rus- 
sell received  Ihe  sys'**"  •"  "  ■*'^"  ""^ 
dress  m  which  he  rehearsed  the  proit 
ot  eleriricHy  In  the  city  of  May*; 
vltle  vince  tt  wsb  fint  Iniroiluced  ud< 
til  the  r"'*"'  <i*y  00^  '^^"  '*'  turned 
the  Bwlfc'i  n-h'eb  lighted  the  entire 
,yrt«in  Ai  the  naalilag  on  of  the 
beautiful  lithe  there  was  a  wneral 
e^preatiion  ot  siirnrt'e  which  wa» 
clowly    foIU)«ert    by    iMi'l    shonU    of 

^'rhere  waa  th?n  a  Rrai»d  parade 
headed  by  the  Miyavllle  Boys'  Band 
formed  which  moved  throughout  the 
entire  White  Way  dlK'rlct  In  the  pa- 
rade was  to  b«  a*en  membfrj  of  the 
City  CouBcll.  City  Otndals  members 
of  Ihe  Chamber  of  Conuneiw  and  tbe 
Board  of  Education  and  then  a  long 
tine  of  men.  women  and  cliildri-n 
dressed  in  Mardl  Graa  attire. 

At  the  couclnslon  of  the  parage  n 
large  number  of  tba  people  cro«,|p'F 
Into  Court  street  wliere  for  some  tlmf 
the  tolka  enjoyed  dancing  to  music 
fumlahed  by  the  Boya'  Baud  perchei" 
on  tobacco  wagons  In  Ihe  center  of  the 


street 

The  celebration  waa  preceded  by  the 
firing  of  a  Urge  supply  of  beautiful 
firework*  from  Ihe  hill  tide  at  Ihe 
head  of  Markel  street  and  throughout 
the  evening  the  streets  were  llll«d 
with  folks  out  for  a  good  time  and  ev- 
eryone seemed  to  hare  It. 

Taken  In  all  Ihe  celebration  waa  a 
wonderful  success  In  every  respect 
and  the  managing  committee  which 
arranged  the  celebration  is  to  be  con- 
gratulated for  plaBntng  such  a  Rreni 
big  nlKbt  . 

The  new  While  Way  Is  made  Up  of 
6*  unite  with  400  candle  power  high 
'fflclency  lamps  and  Ihey  are  spaced 
average  of  »■>  toLAIfrt- 


-Ehe  beullful  white  globea  and 
opy  produces  ^  very  soft  and  even 
light  which  gives  the  White  Way  light. 
ing  effect  The  type  of  uoll  used  1*  of 
the  very  latest  and  Is  now  being 
uned  extensively  In  larger  citlee  all 
over  this  and  thrnughoul  foreign 
lands.  The  earlier  svstem  used  In 
White  Ways  was  ""ist  Is  known  »« 
"cluater  uni>«"  wtib  several  small 
globe*  on  a  standard  but  after  a  verv 
thorough  tnvestigaiion  by  President 
Cochran,  of  Ihe  Gai  Company,  and  Ihe 
Light  Commlilee  ot  CHy  Council,  they 
found  that  thla  cluster  system  was  be- 
coming obtolete  and  it  waa  finally  de- 
cided to  use  the  preeent  moonlight 
unit  which  waa  developed  primarily 
for  use  of  the  high  efficiency  or  Matda 
lunp  n  develops  that  cluater  sys- 
tems are  being  taken  out  in  many 
citlee  and  the  sytlem  Installed  here 
is  being  eubstltoted  becauu  of  its  be- 
ing imich   more  satisfactory   In   even' 

The  system  li  strictly  uUlliarlan 
and  not  spectacular,  the  design  of  th»^ 
glaas  canopy  being  sucb  that  practi- 
cally no  light  goes  skyward  but  all  Is 
thrown  onto  the  sldewalkc. 

There  are  many  advantages  to  tbis 
new  aystem  over  Ihe  old ,  chief  of 
which  are  the  police  protection  af- 
forded and,  the  great  astlstauce  lliey 
lire  to  firemen.  The  best  lighted 
slr«els  always  attract  the  most  peo- 
p:6  SDtl  1bfr  W^Ue  Way  district  wtfl 
be  Ihe  section  where  the  crowds  can 
'ognd  of  ntghta  In  the  future 
le  poles  upon  which  the  light) 
uKpended  are  the  combination 
railway  and  light  polea  supportinc 
the  span  wires  of  Ihe  Street  Railway 
Company  and  the  ornamenlnl  brackei-- 
for  Ihe  lighting  uniU.  Thla  save* 
curb  room  and  further  obslrnctton 
along  the  curb  lines  caused  by  sepa- 
rate lamp  standards  The  pole  shaft 
Is  of  tubtitar  steel  eoaatmctloti  mak- 
ing It  IrojKisiilble  to  be  knocked  donn 
by  accident 

The  lighting  units  tliat  are  mounted 
on  the  ornamental  brackets  are  kno«n 
as  Form  9  Ceneral  Electric  Novalun 
fnew  llghtj  and  are  duplicate*  of  the 
design   used   In  Cincinnati 

The  lighting  layout  was  designed  bv 
A  L  Johnson,  of  the  Electric  Rail- 
way Equipment  Company,  of  Cincin- 
nati and  A.  E  Suker  of  the  General 
EWtrtc  Company 

The  same  system  as  used  in  Mayn- 
Tllle  Is  now  In  use  In  Lex^gton.  Mn- 
gara  Fall.  N  Y.,  Charleston,  W  Va  . 
San  Francisco.  Cal.  and  Sail  LeV* 
City.  i;iah. 

XATSVILLE  IS  SOWE  <iV^ 

MayBVllte*»  reputation  as  ^  reat  ci- 
ts growing  each  day  ard  Ih"  nc" 
White  Way  is  going  to  i>e  one  tt  r*)- 
btggant  adrertlsemert*  the  cli;  t-e- 
had  In  many  yeara  Straagem  in  tire 
city  Tuesday  evalng  were  louil  in 
their  praise  of  the  buatle  and  >'^ni  "ol 
our  local  otP-'als  and  busln<.««  mt-r 
(o  have  «uc^  a  splendid  street  tlirbtlnf: 
sy'LCiii  anrt  to  ^»e  such  a  wonderf 
carnival  a/l»"  ipenlng. 


No.   2— -After    the    Improvement 
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f  OUR  CITY  Can  Do! 


SrAN 


— and  your 
railway  will  profit 


Is  your  city  as  progressive  as  Maysville, 
Kentucky?  This  wideawake  spot  on  the 
map,  with  its  Chamber  of  Commerce 
and  wideawake  STREET  RAILWAY 
OFFICIALS  decided  that  one  pole 
would  be  enough  to  support  the  railway 
span  wires,  lighting  service  wires  and 
the  lighting  units.  They  found  it  an 
economical  plan  that  promoted  cordial 
relations  and  civic  pride  between  City 
Officials,  Merchants,  General  Public, 
Chamber  of  Commerce  and  the  RAIL- 
WAY AND  LIGHTING  COM- 
PANIES. Ask  the  Electric  Railway 
Executives  in  Maysville  and  they  will 
tell  you  of.  INCREASED  TRAFFIC 
on  the  streets  lighted  as  shown.  Think 
it  one,  you  Executives  striving  for  more 
business  and  justly  needed  higher  fares. 
Then  remember  that  we  are  ready  to  help 
you  sell  this  idea  to  YOUR  CITY.  Get 
in  touch  with  us. 


Electric  Railway  Equipment  Co. 

Cincinnati,  Ohio 

New  York:    30  Church  Street 


m 

^^B*^  - 

i    '  -^1*    '"'■""'^ll^B 

#^ 

.    ''  1^  ^^/jftAk 

1^^ 

Main   Business  Street 


Day   View   Main    Business   Street 


Nlfffat    View    Main    Business    Street 


pombination    Railway 
nd    Lighting    Poles 
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Save  Men,  Minutes  and  Money  with  the  Any -Weather 
Collins  Automatic  Non-Splashing  Track  Switch 

Long  before  track  labor  was  so  scarce  and  so  expensive   the   Collins   Automatic   Track    Switch   cost 

less  than  man-power  or  boy-power. 

But  that  was  only  one  of  several  sterling  reasons  for  its  adoption  by  scores  of  electric  railways. 

A  second  reason  was  that  it  increased  the  crir  rapacity  of  heavily  loaded  track  because  of  its  superiority 

in  speed  to  hand  switching,  whether  from  the  street  or  from  the  car. 

A  third  reason  was  that  the  Collins  Switch  proved  ever-operative  and  practical — no  failures  from  dirt. 

water  or  ice;  no  splitting  of  switches  and  no  splashing  in  its  wake  no  matter  what  the  condition  of 

the  street. 

Today  the  Near-Side  Operation  of  Petewit  and  Safety  Cars 

Furnishes  new  reasons  for  using  the  Collins  switch,  since  the  motorman  on  these  cars  must  leave  the 
platform  as  rarely  as  possible  in  order  that  he  may  further  the  safety  of  his  passengers  and  avoid  open- 
ing the  front  doors  in  bad  weather  no  longer  than  is  absolutely  necessary  for  the  handling  of  the  pass- 
engers. Collins  Automatic  Track  Switches  are  in  wide  use — from  single  switches  in  small  towns  to 
complete  tower-controlled  systems  for  the  most  complex  truck  layouts. 

A  generation  of  success  in  signal  specialization 
stands  back  of  United  States  equipment. 

United  States  Electric  Signal  Company 

West  Newton,  Massachusetts 

Reprysenlalives: 

Western:  Frank  F.  Bodler,  Monadnock  RIdg..  San  Francisco 

Foreign:   Forest   City   Electric   Services   Supply   Co.,   SaUord,    England 
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Get  Two -Track  Results  with  One-Man  Cars  Through 
U.  S.  Electric  Trolley  Contact  Signals 

Whether  you  are  operating  out  on  the  single-track  extensions  of  your  city  lines  or  on  one-track  cross- 
country highway  routes,  you  want  to  do  something — and  do  it  soon — to  meet  the  two  fold  menace 
of  higher  costs   and   automobile   competition. 

Higher  costs  you  can  avoid  by  the  use  of  the  safety  car,  but  the  safety  cars  alone  \\on't  hold  and 
create  traffic  unless  you  run  them  on  short,  attractive  headways. 

And  the  inexpensive,  immediate  way  to  make  safety  car  service  on  single-track  lines  siife,  as  well  as 
frequent,  is  to 

Equip  Your  Line  Witii  U.  S.  Trolley  Contact  Signals 

The  records  of  thousands  of  U.  S.  signals  operating  for  big  cars  and  heavy  service  are  a  sufficient 
guarantee  that  they  will  meet  any  conditions  you  may  have  to  set  for  the  operation  of  small  cars  in 
light  service.  Send  us  a  diagram  of  your  track  layouts  and  a  statement  of  the  schedule  desired.  We'll 
take  the  next  step  gladly. 

A  generation  of  success  in  signal  specialization 
stands  back  of  United  States  equipment. 

United  States  Electric  Signal  Company 

West  Newton,  Massachusetts 

R  epresentatives  : 

Western :  Frank  F.  BodLer,  Monadnock  Bldg.,  San  Francisco 

Foreign:  Forest  City  Electric  Services  Supply  Co.,  Salford,  England 
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Portable 

Railbondiri^ 

Apparatus 
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Econoi 


Setting  now 
speed  records 
in  rail  bonding 

Today  one  of  the  most  important  problems  confronting 
railway  executives  in  charge  of  operation  is  how  to  keep 
maintenance  costs  down  to  the  lowest  possible  point. 

Maintenance  never  ceases.  Maintenance  costs  can  not 
be  eliminated  but  they  can  be  appreciably  reduced  by  cutting 
out  lost  motion  and  speeding  up  operations. 

Take  railbonding  for  example.  With  the  Erico  Rail- 
bonding  Apparatus  an  average  of  100  bonds  per  day  is  easily 
maintained.  The  Erico  not  only  sets  new  records  for  high 
speed  bonding,  but  its  mechanical  construction  makes  it 
logical  equipment  for  every  progressive  electric  railway. 

The  welder  weighs  but  sixty-five  pounds  and  the  com- 
bined outfit  can  be  easily  removed  from  the  track  by  two 
men. 

In  construction  the  Erico  is  extremely  simple.  It  con- 
tains no  rotating  parts.  No  finely  adjusted  parts — nothing 
to  get  out  of  order. 

And,  finally,  its  cost  is  low. 

This  equipment  may  be  seen  in  actual  operation  at 
the  Atlantic  City  Railway  Convention. 

Write  today  and  ask  for  complete  information  and  prices. 

THE  ELECTRIC  RAILWAY 
IMPROVEMENT  CO. 

CLEVELAND,  OHIO 


60 


Electric    Railway    Journal 


October  2,  1920 


Lightness    Compactness    Efficiency 

all  in  the 

Jd/ey  All-Steel  No-Staff 


Pressed  Steel  Pedestal 


Double  eccentric, 

smooth 
Winding  Drum 

Direct  drive  from 
Drum  to  Brake  Shoe 


No  Sprockets 

Height 34?  in. 

Depth  of  Gear 

Housing.  .  .    41  in. 
Width 10§  in. 


Electric     Steel     Gears 


Adjustable  Check 
Chain  System 

Your  choice   of   three 
gear  ratios 

No  chain  cutting 

Net  weight,  75  lbs. 

including   chains   and 

sheave 


Simplest  to  install 


For  either  Heavy  or  Safety  Cars 

Booth  No.  13 — American  Electric  Railway  Convention 


/kCKltY 


ACKIEY  BRAKE  ?^  SUPPLY  CORPORATION 

G  S  AGKLEY  ej'  COMPANY.  REPRESENTATIVES 

n  50  Church  Street,Kev\rYoik,u.SA.  ; i 

'en  cies  {firpu^hqu^  Sif  ^{^^ 
QMp  c 
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MIIIIIMMIIIHT 


nrnnnnimini] 


AGKLEY  BRAKES 

Fbund  TheWioridOver 


:m 


The 

Ideal 

Staff 

Brake 


Equipped 

with 

Automatic 

Check  Chain 


The 
Maximum  of 

Efficiency  and 

Safeness 


Adjustable 

to 
Any  Angle 

ofPull 


Requires 

Minimum 

Amount  of 

Space 


Easily 

and  Cheaply 

Installed 


Weight.  35  lbs. 


For  All  Types  of  Cars 

Booth  No.  13 — American  Electric  Railway  Convention 


acklev 


ACKIEY  BRAKE  ?^  SUPPLY  CORPORATION 

CS  AGKLEY  &*  COMPANY- REPRESENTATIVES 

ii  50  Church  Sti-eet.HevvYoik.U.SA.  r 

~S  CaMr  aJdjrxs"Ackkbral'f"_ - 
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piFTERENim 

UTILITY  CARS 


fc 


For  getting  the  work  done,  you  can't 
beat  "cave-man  philosophy" — Get  'em 
now,  then  pile  on  the  work  and  reward 
them  with — more  work. 

Truly  applicable  to  DIFFERENTIAL 
CARS,  efficient  and  faithful  helpers. 

Differential  Car  Co. 

Findlay,  Ohio 
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GET  'EM  NOW 
TREAT  'EM  ROUGH 
PAY  'EM  NOTHING 


,10010  Pi  ED  ODDo  Qf^ 

■■0  0ik«||i!» 
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Dai) is 


Davis  Steel  IVheels  arc  today 
being  used  on  more  than 
330  roads,  bar  interurban 
service,  for  suburban  service, 
for  city  service,  for  heavy 
haulage  and  high  speed, 
wherever  electric  railway  cars 
are  used,  they  are  the  stand- 
ard wheel  for  safety,  economy 
and  long  wear. 


October  2,  1920 


Electric    Railway    Journal 


65     ^ 


One  Wear — Continuous  Service 


Davis  Steel  Wheels  give  their  full 
mileage  with  no  turning.  Turning 
down  a  wrought  steel  wheel  to  get 
full  mileage  means  (1)  expense  of 
turning  (2)  a  large  investment  in 
shop  and  tools  (3)  cars  out  ol  service 
while  wheels  are  being  turned  (4) 
adjustment  of  car  and  coupler 
heights  to  suit  varying  diameters 
and  (5)  replacement  of  brasses. 

Multiply  these  items  by  the  num- 
ber of  car  wheels  and  you  will  gain 
an  appreciation  of  the  economy  of 
Davis  one-wear  steel  wheels. 


For  electric  line  service  the  Davis 
wheel  also  eliminates  varying  motor 
loads,  due  to  its  one  wear,  one- 
diameter  feature;  the  decreased 
weight  effects  a  saving,  especially 
under  high  starting  accelerations, 
and  slippage  is  decreased  because 
the  co-efficient  of  friction  is  much 
higher  than  that  of  other  wheels. 

The  final  test  of  service  shows  that 
Davis  Wheels  effect  a  decrease  in 
worn, damaged  and  defective  wheels, 
an  increase  in  mileage,  a  reduction 
in  wheel  costs,  and  continuous 
operation. 


Steel  Wfieels 


At  this  time,  when  the  entire  Electric  Railway  Industry  is  interested  in  the 
problems  of  mass  transportation — in  how  to  best  keep  cars  in  the  maximum 
condition  of  operating  efficiency  constantly  available  for  service,  officials 
will  find  it  advantageous  to  investigate  the  merits  of  Davis  Steel  Wheels. 
Every  request  for  information  will  be  complied  with  fully  and  promptly. 

American  Steel  Foundries 

1100  McCormick  Bldg. 
CHICAGO 
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OWNERS'  FAITH 

in 

WHITE  TRUCKS 


THE  following  list  of  large  investments  in 
White  fleets  shows  the  faith    large    truck 
owners  have  in  White  equipment. 

2  owners  have  invested  over         S2, 000, 000 

4  owners  have  invested  between    1,000,000  and  S2,000,000 

5  owners  have  invested  between  500,000  and  1,000,000 
22  owners  have  invested  between  250,000  and  500,000 
82  owners  have  invested  between       100,000  and       250,000 

Experienced  truck  users  know  truck  value 
in  terms  of  earning  power,  through  actual 
performance  of  one  truck  against  another. 

They  know  that  White  Trucks  do  the  most 
work  for  the  least  money,  and  they  back  that 
knowledge  by  increasing  their  investments  year 
after  year. 

The  purchaser  of  one  or  a  few  trucks  can 
safely  follow  their  example. 

THE  WHITE  COMPANY 

CLEVELAND 


\2: 


October  2,  1920 


Electric    Railway    Journal 


67 


Universal  Rotary  Track  Grinder 


UNIVERSAL  ROTARY  TRACK  GRINDER 

Enters  Railway  Field  with   a  Smash  and  a  Bang! 

Demand  for  this  grinder  already  outstrips  that  of  any  other  ever  placed  on  the 
market  for  a  given  length  of  time.  Within  a  period  of  several  months,  orders 
have  been  placed  for  40  Universal  Rotary  Track  Grinders  from  a  total  of  25 
operating  companies. 

This  Record  is  largely  due  to  its 


Direct  Drive  Motor. 

Tilted  Grinding  Wheel. 

Outboard    Bearing   for   Stability   of   Grind- 
ing Wheel. 

Grinding  Wheel  which  Travels  in  Guides. 

Adjustable  Outrigger. 


6.  Large  Pneumatic  Derail  Wheels. 

7.  Wheel  Arbor  Bearings  Adjusted  on  a  Three 

Point  Suspension. 

8.  Simple  Adjustments. 

9.  Ease  of  Operation. 

10.  Low  Working  Economy. 


In  addition  to  the  Universal  Rotary,  we  are  manufacturing   the  Atlas   Rail   Grinder  which   is  low   in 
first  cost.     It  is  adapted  for  removing  surplus  metal  used  in  filling  up  low  joints  by  arc  welding. 

For  removing  rail  corrugations  and  grinding  new   or   slightly   cupped   joints   and   special   work   the 
Reciprocating  Track  Grinder  produces  a  quality  of  work  which  can  not  be  equalled. 


RAILWAY  TRACK- WORK  CO. 

3132-48  East  Thompson  St.,  Philadelphia 


Exclusive  Aotnts — West 
ATLAS     RAILWAY     SUPPLY      CO.  ELECTRICAL   ENGINEERING    & 

Chicago).  111.  MANUFACTURING  CO. 

Pittsburgh,    Pa. 


E.i-cluatve  Agents — Xeic  England 
CHAS.    N.    WOOD    CO.  HITCHCOCK.    LLOYD    &    CO..    Inc. 

Boston.    Mass.  77A   Queen   Victoria  St.,   E.   C. 

London.  England 
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ALUMINUM  CONDUCTORS 


STEEL  REINFORCED 


Lightness^with  Strength 


Aluminum  Cable  Steel  Reinforced 
has  made  possible  increased  econo- 
mies in  high-voltage  lines  between 
the  power  source  and  the  power  use. 

Aluminum  Cable  Steel  Reinforced 
has  saved  money  because  its  light- 
ness— with  strength — makes  possi- 
ble longer  spans.  With  fewer 
towers  and  insulators  comes  a  sav- 
ing in  first  cost  and  in  mainte- 
nance. 


ALUMINUM  COMPANY  OF  AMERICA 

2400  Oliver  Building 

PITTSBURGH,  U.  S.  A. 
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Electrical  Conductor 
Handbook,  new  edi- 
tion, will  be  off  the 
press  October  15. 
Your  copy  will  be 
mailed  to  you  if  you 
order  it  now.  Send 
your  mailing  address 
to  us  at  our  main 
office. 


ALUMINUM  COMPANY  OF  AMERICA 

2400  Oliver  Building 

PITTSBURGH,  U.  S.  A. 
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Type  "G"  Peacock 


"The  Peacock  Staffless" 


Safety  Surface 

From  New  York  to  San 

PEACOCK 

From  cars  weighing  7  or  8  tons  to  cars  weighing  70  tons  is  a 
wide  range.  But  there  is  a  range  of  Standard  PEACOCK 
BRAKES  equally  diversified — from  the  G  type  brake  used 
on  One-man  cars  to  the  12  to  52  Peacock  Improved  Brake. 
The  range  of  Peacock  Brakes  is  as  varied  as  the  classes  of 
cars.  There  is  no  item  of  car  equipment  so  universally  used 
— and  there  is  no  item  that  costs  so  little  to  maintain,  or  which 
returns  so  much,  dollar  for  dollar,  as  Peacock  Brakes.  Their 
record  stands  approved  by  the  large  electric  railways  of 
this  country. 

Pittsburgh,  full  of  steep  hills,  uses  Peacock  Brakes  almost 
exclusively — over  1700  in  service.  Practically  every  car 
operated  in  hilly  Kansas  City  is  similarly  equipped. 
Philadelphia  has  installed  2935.  Chicago,  with  heavy 
cars  and  short  headways,  uses  6642.  Baltimore,  2915; 
Washington,  D.  C,  1306;  the  Brooklyn  Rapid  Transit 
System  uses  today  5702  Peacock  Brakes  on  practically  every 
kind  of  rolling  stock  from  work  to  Subway  Cars.  Even  far- 
off  Honolulu,  Hawaii,  has  placed  orders. 

NATIONAL 

BUFFALO, 


Ml 
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and  Subway  Cars 

Francisco  are  Equipped  with 

BRAKES 


Peacock  Brakes  are  ffood  brakes  because  we 
make  nothing  but  brake  equipment.  We  stand 
back  of  every  brake  with  a  SERVICE  in  many 
cases  as  valuable  as  the  brake  itself. 

You  need  not  guess  about  the  Peacock  Brake. 
The  results  of  the  most  exhaustive  series  of  tests 
ever  made  for  any  kind  of  equipment  are  yours 
to  consider.  And  we  will  go  to  the  Convention 
prepared  to  explain,  to  amplify  these  at  our 
Booth.    Call  and  go  over  this  data  at  your  leisure. 


BRAKE  CO. 

NEW  YORK 


Peacock  Improved 
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Steel  Twin  Tie  Track 


From  the 
Engineering  Viewpoint 

Basically — the  question  of  satisfactorily  handling  mass  trans- 
portation comes  down  to  TRACK.  Will  the  track  stand  up  in 
service?  Constant  service?  Increasingly  fast,  and  heavy  serv- 
ice? And  the  question  of  track  service  is  largely  a  matter  of 
TIES  and  track  foundation  reinforcement.  Track  that  needs 
constant  repair  and  track  beds  that  must  constantly  be  torn 
up  Vfill  nullify  the  economies  of  the  most  expensive  transpor- 
tation— handling  equipment  that  runs  over  them.  From  the 
engineering  viewpoint — if  Wood  Ties  Cost  Nothing,  Steel  Twin 
Tie  Track  Would   Be  Lower  in  First  Cost. 


THE  elimination  of  nearly  half  the  concrete  usually  put  in  the 
Track  Foundation  produces  a  saving  so  large  that  it  is  hardly 
affected  even  if  the  wood  ties  in  the  comparative  estimate  are 
considered    as   worth    nothing. 

The  difference  in  the  track  trench  dimensions  required  for  wood  ties 
and  those  ol  the  Steel  Twin  Tie  Track  desims  show  an  actual  difference 
of  50  per  cent.  The  present  cost  of  the  concrete  that  is  eliminated  by 
Steel  Twin  Ties  at  Fifteen  Dollars  a  Cubic  yard  amounts  to  Twelve 
Thousand  Dollars  for  a  mile  of  Sinerle  Track. 

To  save  money  in  your  track  maintenance,  figure  concrete  yardagre; 
its  cost:  and  compare  bearingr  values  on  the  concrete  and  on  the  sub- 
soil. Over  One  Hundred  Properties  have  decided  that  the  answer  u 
STEEL  TWIN  TIE  TRACK. 


The  International 

Manufacturers  of  Steel  Twin 
16702  Waterloo  Road 
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and  Mass  Transportation 


How  will  the  Track 
Stand  Traffic? 


From  the  Mass 
Transportation  Viewpoint 


How  will  the  track  take  l/ie  pounding  of  mass  transportation  ? 
Will  it  stand  up  and  let  the  cars  keep  moving?  Will  it  bear 
the  traffic  of  heavy  interurban  cars  as  well  as  the  crowd-laden 
city  cars — and  do  it  without  constant  repair?  Here  is  where 
the   question   of  bearing   and    reinforcement   comes   in. 

In  Steel  Twin  Ties  the  economical  distribution  of  Steel  under 
the  work  a  tie  is  called  on  to  do  takes  the  percentages  of  63% 
for  Bearing  and  37%  for  Reinforcement. 

The  larger  proportion  of  the  Steel  goes  into  the  Three-Foot  by 
Thirteen-inch    Bearing    Plates,    which    are    Five-sixteenths-inch 


thick.  Flanged  sides  provide  for  stresses  in  the  plates  and  in 
combination  with  the  Three-Foot-Long  Bearing  utilize  all  the 
Steel  in  them. 

The   smaller,   but   equally   important,   proportion   goes   into   the 
Three-inch  Channels,  which  weigh  Four  Pounds  to  the  foot. 
They  space  the  rail   so   accurately  that   no  gauge  is  needed  in 
laying  Steel  Twin  Ties. 

They  also  reinforce  the  track  foundation  at  Three-Foot  In- 
tervals. 

This  efficient  distribution  of  Steel  is  the  fundamental  principle  of  per- 
manent, proved  <-onstruction  at  less  ftr.st  coat  than  wood  tie  probabilities. 


Steel  Tie  Company 

Ties  and  Crossing  Foundations 
CLEVELAND,  OHIO 
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Qlie  Fabrikoid  Process  adds  beauty 
and  long  life  to  fabrics;  some  heavy  and 
rug'ged,  others  dainty  as  linen-all  pliabte 
scuff- proof , stain-proof  and  water-proof 


'^  DU  PDNT  K' 


"H-^ 


■jisms^T^'-^ 


14BRIRQIJ 


'Sraruh  Offices: 


21  East  40th  Street 
Dime  Bank  Building 
Gugle  Building 
McCormick  Building 


New  York  Citj^ 
Detroit,  Mich. 
Columbus,  Ohio 
Chicago,  111. 


Merchants  Bank  Building   Indianapolis,  Ind. 
Harvey  Building      .       .     Boston,  Mass. 
Chronicle  Building  .       .     San  Francisco,  CaL 
Tlant:  N-wburah.  N.  Y. 


— 3i  beautiful  upholstery 
that  wears 


C^  ^ANT  railways,  the  country  over,  have 
^  ' -*^  come  to  depend  upon  Fabrikoid  for 
upholstery.  It  is  so  good-looking,  it  is  so 
sanitary,  it  'wears  so  well. 

Fabrikoid  comes  in  all  popular  colors  and  grams. 
Dust,  grime  and  soot  will  not  harm  it.  Long 
service  will  not  cause  it  to  lose  its  original 
beauty  It  will  not  absorb  moisture.  You 
can  wash  Fabrikoid  with  soap  and  water. 

Just  write  for  samples  and  complete  information. 
DU  PONT  FABRIKOID  CO. 

WILMINGTON,  DELAWARE 
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JOHNSON  FARE  BOX  COMPANY 

RAVENSWOOD,  CHICAGO,  ILL. 
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JOHNSOIS 

andMETMj 


Shorter  stops — faster  schedules — better  service — 
pubHc  good  will — all  these  invariably  follow  the  installa- 
tion of  Johnson  Fare  Boxes, 

They  make  boarding  the  car  simpler  and  quicker — 
avoid  confusion  and  delay — speed  up  loading — decrease 
standing  time — insure  quicker  car  service.  They  enable 
the  passengers  to  get  to  their  destination  in  fewer 
minutes. 

With  Johnson  Fare  Boxes  on  your  cars,  the  con- 
ductor has  more  time  to  look  after  the  passengers'  com- 
fort, convenience  and  safety-.  Because  the  passenger  de- 
posits his  own  fare,  the  most  potent  source  of  argument 
and  friction  is  wiped  out. 

These  are  only  a  few  of  the  reasons  why  Johnson 
Fare  Boxes  insure  better  service  wherever  they  are 
installed. 

Any  of  the  more  than  two  hundred  electric  railways 
using  them  will  tell  you  that  these  are  facts,  not  theories. 
Write  to  them  for  verification — and  to  us  for  complete 
data. 

JOHNSON  FARE  BOX  COMPANY 

RAVENSWOOD,  CHICAGO,  ILL. 
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EieeBoxes 

TOKENS 


The  function  of  the  Johnson  Fare  Box  is  to  simplify 
the  work  of  your  conductors  and  to  insure  maximum  fare 
collection. 

These  fare  boxes  give  your  conductors  a  positive,  accu- 
rate and  instantaneous  check  on  all  fares  deposited.  Each 
passenger  is  required  to  deposit  his  own  fare,  a  feature  which 
reduces  the  number  of  free  rides  to  a  minimum. 

Johnson  Fare  Boxes  are  instruments  that  pay  dividends 
from  the  day  they  are  installed.  Take  one  box  on  one  car, 
for  example.  Assuming  that  the  average  fare  today  is  7 
cents,  suppose  this  box  saves  only  one  fare  per  trip.  Ten 
trips  per  day  will  save  $21.00  per  month  or  $252.00  per  year. 
At  this  rate  it  doesn't  take  long  for  Johnson  Fare  Boxes  to 
pay  for  themselves. 

Another  way  to  look  at  it  is  this.  The  recovery  of  one 
7  cent  fare  heretofore  missed  means  a  net  profit  of  7c  free 
from  all  operating  charges. 

These  are  a  few  of  the  reasons  why  Johnson  Fare  Boxes 
insure  increased  revenue.  Electric  Railways  using  them 
report  as  high  as  3  to  10%  increases  in  gross  receipts. 

The  Johnson  Engineering  Department  will  gladly 
furnish  complete  data.    Write  today. 

JOHNSON  FARE  BOX  COMPANY 

RAVENSWOOD,  CHICAGO,  ILL. 
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JOHVSON 

FAKE  BOXES 

^>on  TTTyOTX,  £/uin  200 

yt£cci7VC    TtJu£uHZU^ 

The  fact  that  Johnson  Fare  Boxes  are  now  used  on  more 
than  200  of  the  country's  electric  railways  is  one  of  our 
strongest  arguments  in  favor  of  this  efficient  method  of  fare 
collection. 

These  Roads  use  more  than  More  than  500  JOHNSON 

1,000  JOHNSON  FARE  BOXES     FARE  BOXES  on  these  roads 

Connecticut  Co. 
Public  Service  Ry.  Co.  Capital    Traction    Co.    and    Washington   Ry. 


United  Railways  Co.  of  St.  Louis  &  Lt.  Co. 

United  Ry.  &  Electric  Co. Baltimore  New  York  Rys.   Co. 

Th'  d  A         R       C  United   Railroads,   San   Francisco 

•      y-         •  Seattle  Municipal  Street  Railway. 

Twin  City  Ry.  &  Lt.  Co.  International   Railway   Co.— Buffalo 

Eastern   Massachusetts   Street  Ry.   Co.  Los  Angeles  Ry.  Corporation 


More  than  100  JOHNSON  FARE  BOXES  used  here 

Denver  Tramways  Co.  Tacoma  Railway  &   Power   Co. 

Omaha  &  Council  Bluffs  St.  Ry.  Co.  N^^  Y„rk  State  Rys.    (Rochester,  Syracu»e 

oan   Francisco — Oakland   Terminal  Rys.  j^„j  Utica) 

Memphis   Street   Railway   Co.  _  .  „..     t^    .,  r. 

Northern   Texas   Traction   Co.  V"^'^ .  Railway  Co. 

Dallas   Railway   Co.  New  Orleans  Ry.  &  Lt.  Co. 

Municipal  Ry.   of  San   Francisco.  Michigan  Ry.  Co. 

Houston  Electric  Co.  St.  Joseph  Ry.,  Lt.,  Heat  St.  Power  Co. 

San   Antonio   Public   Service  Co.  Brooklyn  City  R.R.  Co. 

171  Other  Railways 

Besides  the  above  listed  properties  there  are  171  other  electric  rail- 
ways using  up  to  100  Johnson  Fare  Boxes. 

What  Johnson  Fare  Boxes  have   accomplished  for  these  roads  they 
will  accomplish  for  you.     Write  today  for  complete  data. 


JOHNSON  FARE  BOX  COMPANY 

RAVENSWOOD,  CHICAGO,  ILL. 
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YOUR  BUSINESS 
—to  get  lubrication  at  its  best 

That  correct  lubrication  is  essential  to  efficient  operation 
is  a  truth  too  well  known  to  need  comment.  It  is  a  factor 
of  such  importance  that  earnings  are  affected  far  beyond  the 
cost  of  the  lubricants  themselves. 

The  effects  of  faulty  lubrication  are  shown  in  many  ways; 
in  hot  boxes,  time  losses,  withdrawal  of  equipment,  repairs 
and  depreciation  due  to  general  wear  and  tear.  Frictional 
power  losses  alone  often  run  as  high  as  twenty  per  cent.  All 
of  these  add  to  the  cost  of  lubrication. 

Correct  lubrication  cannot  be  secured  simply  by  the  appli- 
cation of  oil  and  good  intentions — it  is  a  scientific  proposi- 
tion that  is  governed  by  immutable  laws.  Right  oils  and 
right  methods  must  be  used  to  secure  satisfactory  results. 
The  unusual  and  varying  conditions  presented  in  railway 
lubrication  work  makes  this  imperative. 

Galena  Quality  Oils  and  Galena  Service  provide  the  surest 
and  safest  means  of  securing  highly  efficient  and  economical 
operation.  They  are  inter-dependent  and  work  hand-in- 
hand  in  the  solution  of  lubrication  difficulties  by  installing 
and  carrying  through  the  successful  methods  perfected  by 
this  company. 

Galena  methods  are  not  experimental;  they  are  achieving 
daily  records  on  hundreds  of  electric  railways  throughout 
the  United  States  and  are  proving  by  actual  performance 
that  they  represent  lubrication  at  its  best. 

There  is  a  Galena  Lubricant  for  every 
Railway  or  Power  House  use. 


fm 
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THE  GALENA-  SIGNAL  OIL  CO. 

NEW  YORK  FRANKLIN ,  PA .  CHICAGO 

O/Tjces  Jj2  ^11  principal  ^merjcart  Cities 


LONDON 


BllENOS  AIRES 


PA.RIS 
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A  good  lubricant  must  possess  in  proper  proportion  various 
physical  properties,  to  render  greatest  efficiency.  An  oil 
that  is  suitable  for  one  purpose  may  break  down  entirely 
when  used  for  another. 

Galena  lubricants  are  built  especially  for  railway  use  and 
are  compounded  from  special  stocks  by  exclusively  Galena 
processes,  which  begin  where  approved  refinery  methods 
leave  ofif. 

The  remarkable  durability  of  Galena  oil  film  is  due  to  the 
exceptional  quality  of  the  stock  used  and  its  care  and  treat- 
ment in  compounding,  which  reinforces  it  with  extra 
strength  and  vitality.  Comparatively,  it  has  the  same  degree 
of  strength  over  ordinary  oil  film  that  vanadium  steel  has 
over  ordinary  steel. 

This  further  compares  with  its  purity;  Galena  Oils  are  free 
from  all  impurities  and  protect  and  preserve  journals  and 
bearing  surfaces.  They  withstand  the  highest  speeds  and 
bear  the  heaviest  loads  without  a  break.  They  have  never 
been  equalled  in  mileage  tests. 

Galena  Quality,  therefore,  does  not  mean  simply  good  qual- 
ity; it  is  the  accepted  quality  standard  on  the  world's  rail- 
ways, having  gained  this  distinction  by  matchless  perform- 
ance records  in  fifty-one  years  of  actual  service. 

Galena  Quality  Is  Our  Bond 
and  Your  Security! 


THE  GALENA-  SIGNAL  OIL  CO. 

SEW  YORK  FRANKLIN .  PA. .  CHICA.G  O 

Or/jces- in  dll pr/rtcip^I  ^xaericctn  CJties 
LONDOK  BUENOS  AJRES  F»A.RIS 
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The  Advantages  of 
Galena  Service 

The  Galena  Service  organization  is  probably  more  gen- 
erally known  in  railway  circles — both  steam  and  electric — 
than  any  similar  body  in  existence. 

Mechanical  men,  familiar  with  every  phase  of  railway 
operation,  thoroughly  trained  as  lubrication  specialists  and 
backed  by  the  knowledge  of  this  company's  half  century  of 
experience,  they  are  known  by  their  works — their  accom- 
plishments. 

Co-operation — the  practical  kind — is  what  this  service 
brings  to  the  operating  departments  of  railroads.  Co-opera- 
tion that  works  for  efficiency  and  economy  and  invariably 
succeeds  in  securing  highly  satisfactory  results.  There  are 
no  instances  where  Galena  Service  has  failed  to  produce 
such  results. 

Under  present  conditions  there  are  plenty  of  difficulties 
facing  railway  officials  without  the  addition  of  the  lubri- 
cation problem.  Yet  there  is  scarcely  an  item  of  more  im- 
portance, as  successful  operation  is  absolutely  dependent 
upon  proper  lubrication. 

Galena  Service  lifts  this  burden  from  the  shoulders  of  the 
busy  executive  and  assumes  the  responsibility  of  the  lubri- 
cation question.  It  provides  the  means  and  methods  by 
which  efficient  and  economical  lubrication  is  assured  and 
in  many  ways  proves  a  valuable  aid  in  creating  operation 
betterments  that  reflect  materially  in  the  earnings. 

When  Galena  Service  Goes  In — 
Lubrication  Troubles  Go  Out! 


^"  THE  GALENA- SIGNAL  OIL  CO. 

NEW  YORK  FRANKLIN,  PA.  CHICAGO 

O/Ijces  in  isH pri'ncJp&J  American  CJties 

LONDON  BUENOS  AIRES  PtARIS 
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OUR  BUSINESS 
— the  lubrication  of  railways 

This  company  does  not  dabble  in  railway  lubrication;  it  is 
our  specialty — a  business  to  which  the  entire  resources  of 
the  organization  are  devoted. 

At  no  time  in  the  more  than  a  half-century  of  business  life 
have  we  been  so  well  qualified  to  render  exceptional  serv- 
ice to  customers  than  at  the  present. 

Millions  have  been  invested  in  oil  stocks  to  insure  an  unin- 
terrupted supply;  stations  and  warehouses  have  been  built 
to  facilitate  distribution.  Sales  offices  and  service  repre- 
sentatives in  practically  every  part  of  the  country  contribute 
to  the  prompt  and  efficient  handling  of  the  customers'  busi- 
ness. 

With  manufacturing,  testing  and  laboratory  equipment 
brought  to  a  stage  of  perfection  heretofore  unattained,  the 
uniform  high  quality  of  Galena  products  is  assured. 

The  further  extension  and  development  of  the  Galena 
Service  Department  places  at  the  disposal  of  our  patrons 
a  helpful,  practical  co-operation  that  is  invaluable  in  secur- 
ing operating  betterments. 

These  are  but  a  few  factors  in  evidence  of  this  organiza- 
tion's responsibility  and  ability  to  offer  a  lubricating  service 
of  manifold  advantages,  that  is  today  in  successful  opera- 
tion on  hundreds  of  American  railways. 

Galena   leadership   didn't   "happen" — 
it    was    earned    bv    honest    service! 


THE  GALENA-  SIGNAL  OIL  CO. 

NE  W^  T<XDRK  FRANKLIN .  PA .  CHICAG  O 

LONDON  BUENOS  AIRES  I>A.RIS 


Eleciric  Transporiaiion 


1890 


If 


1903 


^sterday 

ToDay 

and 

Tomorrow 


•<«Bg-"«.-.( 


At  a  time  when  ad- 
vances have  been  made 
in  most  forms  of  trans- 
portation, it  is  satisfying 
to  know  that  electric  trac- 
tion equipment  has  been 
developed  to  perform 
immeasurably  greater 
and  better  services. 

Summed  up  in  the  fol- 
lowing pages  is  the  part 
played  by  the  General 
Electric  Company  to  help 
electricity  attain  and 
maintain  this  primacy. 
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'^Simple  to  operate^^  is  an  expression  of  merit  when  describ- 
ing car  control  apparatus. 


"Old  Reliable"  K63  Controller 


Control  of  the  Individual  Car 

It  is  a  fact  in  the  history  of  electric  railway  equipment 
that  Controllers  are  not  vitally  different  from  the  ones 
manufactured  a  generation  ago.  In  those  days  the  mag- 
netic blowout  and  arc  shields  or  barriers  were  first  made 
standard. 

No  better  testimonial  to  the  reliability  of  the  G-E 
K-Tjrpe  Controller  could  be  offered  than  this  generation 
of  service  and  experience  under  the  widest  variety  of 
conditions. 

The  K63  model  shown  above  is  a  potent  factor  in  the 
high  mileage  and  low  upkeep  of  the  modem  safety  car. 


Main  Finger  lor  Type  K 
Controllers. 


9» 

Segment  Body   Castine 

Showing      Removable 

Weartn?  Tip. 


Line  Breaker  lor  Mount- 
ing: Under  Car. 


K63  Controller 


Katchel  Switch  as  It  Is  Mounted  in  Bottom 
ol  Controller. 
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Sales  Offices  in 
all  lai^e  cities 


The  building  of  machinery  to  secure  greater  motor  power 
within  the  same  car  space  is  an  accomplishment  of  exceptional 
importance  in  electric  railroading. 


G-B  247  Ventilated   Motor 


iMake  Your  Present 
Cars  Do  More  Work 

Commutating  poles  and  self- 
ventilation  were  not  unknown  to 
the  earliest  inventors  of  electric 
railway  motors.  But  it  was  not 
until  General  Electric  Company 
engineering  was  asked  to  meet  the 
severe  conditions  encountered  in 
congested  city  service  that  these 
principles  were  converted  into  suc- 
cessful practice. 

These  two  improvements  incor- 
porated in  the  modern  ventilated 
commutating  pole  motor  produces 
higher  output  per  pound  of  weight. 
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Field    Coils    and    Pole    Pieces    as    Supplied 
AVlien  Ordered  from  Catalogue. 


G-B  303P  Ventilated  Motor. 


Armature  Coils  as  Prepared  for  Supply 
Shipments. 
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General  Office 
Schenectady  N.Y 
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Sales  Offices  in 
all  large  cities 
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The  problem  of  the  congested  Surface  Railway  is  to  make 
every  foot  of  track  in  the  traffic  gathering  area  work  to  its 
full  capacity. 


Multiple-Unit  Control 

to  Increase  Track 

Capacity 

It  was  Sprague  Multiple-Unit  Control 
that  made  train  operation  possible,  practic- 
able and  successful.  It  banished  the  steam 
locomotive  from  the  elevated  railways  and 
made  possible  longer  trains,  shorter  head- 
ways and  higher  speeds  for  the  under- 
ground railways.  The  final  result  was  tha 
electrification  of  the  heavy  rapid  transit 
suburban  lines  of  such  great  trunk  systems 
as  the  New  York  Central  and  Hudson 
River  Railroad. 


C-129.  Master  Controller. 
Lifht  in  Weight  and  Be- 
quiring    Minimum    Plat- 
form Spaoe. 


PC5.    Motor  Controller  Complete. 

But  these  applications  to  right  of  way 
electric  service  did  not  exhaust  the  possi- 
bilities of  G-E  Multiple  Unit-Control.  The 
need  to  route  an  increasing  number  of  cars 
over  a  street  track  of  unchangeable  length 
brought  a  new  field  and  new  problems. 

The  adaptation  of  PC-5  control  to  three- 
car  surface  trains  in  Boston  is  typical  of  the 
possibilities  of  Multiple-Unit  Control  in 
raising  track  capacity.  The  increase  has 
been  secured  despite  the  reduction  in  the 
number  of  transportation  units  from  thirty 
to  fifteen  an  hour. 


PC5.    Motor  with  Cover  Oil — ^Arc  Chute  Swun?  Down — 
Showing  Accessibility  for  Repairs  and  Inspection. 
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The  success  or  failure  of  any  motive  mechanism  is  dependent 
directly  upon  the  reliability  of  its  component  parts. 


G-E  264.     Sleeve    Bearing    Motor. 


And  So  With  the 
Safety  Car 

Paralleling  the  great  success  of  the  Safety 
Car  is  the  success  of  the  G-E  258  and  G-E  264 
motors,  the  K  63  Conti  oiler  and  the  CP  25 
Air  Compressor,  which  are  standard  equip- 
ment on  the  vast  majority  of  these  cars. 

The  G-E  258  ball  bearing  motor  and  the 
G-E  264  sleeve  bearing  motor  have  stood  up 
so  well  under  the  higher  rates  of  acceleration 
and  varying  loads  that  they  are  now  widely 
installed  on  quadruple  equipment  to  secure 
faster  schedules. 

But  no  safety  car  can  give  the  utmost  in 
shopless  or  revenue  miles  per  annum  without 
a  good  air  compressor.  The  constant  use  of 
air  for  door,  step  and  safety  interlocking  de- 
mands greater  reliability  than  air  brake 
operation  alone,  and  this  demand  is  best  filled 
by  the  CP-25  Compressor. 


CP35.    10  Ft.  Air  Compressor 


G-E  258.    Ball  Bearing  Motor 


K63.      Controller. 
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Saving  man-power  by  ins  tailing  automatic  control  in  substa- 
tions is  one  way  of  equalizing  the  rising  costs  in  electric 
railway  operation. 
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Under  Voltage  Relay. 
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Automatic  Means 
Economic 


The  first  automatic  railway  substation  in  America  was 
installed  on  the  Elgin  (lU.)  and  Belvidere  Electric  Railway 
six  years  ago.    It  was  G-E  equipped. 

For  this  and  other  interurban  railways  the  automatic 
substation  permits  a  great  saving  in  labor.  Through 
higher  voltage  and  better  regulation  the  automatic  raised 
schedule  speed  and  improved  car  lighting. 

Installed  on  city  railways  the  results  are  even^better. 
By  automatizing  seven  stations  the  Des  Moines  City 
Railway,  also  a  user  of  G-E  apparatus,  cut  down  power 
cost,  seven  distribution  centers  replacing  three,  new  feeder 
cables  were  made  unnecessary  for  five  years  and  some  ex- 
isting copper  was  actually  taken  down  and  sold  as  excess. 
Transmission  losses  were  cut  in  half  and  schedule  speeds 
raised.  These  helped  to  offset  expense  increases  enorm- 
ously, and  reduced  the  road's  dependence  on  the  human 
element. 

Today  there  are  12  G-E  automatic  substations  in  opera- 
tion on  the  Des  Moines  City  Railway  lines. 


Underload  Relay. 


Voltaare  Relay  for  Generator  or  Rotary 
Converter  Starting 


Motor  Driven  Master 
Controller 
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In  making  city  terminal  tunnels  smokeless,  electrification  has 
multiplied  capacity  where  the  cost  of  a  new  line  would  he 
prohibitive. 


Mount    Royal    Tunne? 

— Canadian    Northern 

Railway 


Mount  Royal  Locomotive 


The  Pioneer  Made  Good 

Heavy  electric  locomotive  operation  25  years  ago  seems 
almost  incredible  now.  But  it  was  on  May  1,  1895,  the 
Baltimore  and  Ohio  began  operating  3.7  miles  of  route 
at  Baltimore  with  three  locomotives  designed  and  built 
by  the  General  Electric  Company.  They  ended  the  smoke 
nuisance  and  increased  train  frequency. 

The  three  pioneers  served  staunchly  imtil 
the  period  1910-12  when  they  were  replaced 
by  heavier  locomotives  for  the  2840-ton 
trains  of  those  days.  -The  G.  E.  pioneer 
locomotives  proved  so  effective  that  their 
successors  were  also  G.  E. 

It  is  a  big  step  from  the  original  trio  of 
500-600  volt  locomotives  to  the  2400-volt 
D.C.  machines  now  operating  under  Mon- 
treal's famous  Mount  Royal  for  the 
Canadian  Northern  Railway.  Both  types 
represent  the  best  of  their  day  —  and  both 
are  G.  E. 


Modem  Type  B  &  O  Locomotive 
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It  is  not  merely  location,  but  a  transportation  system  which 
meets  all  requirements  for  expansion  that  gives  great  cities 
their  priority. 


The  N.  Y.  C.  Gearless  Type  Locomotive 
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Why  New  York's  Northern 
Suburbs  Flourish 

fci'f  he  New  York  Central  Kaiiroad's  electric  zone  was  t^ie 
first  great  electrification  of  its  kind.  Its  record  of  reli- 
ability after  nearly  fourteen  years  of  service  is  a  real 
tribute  to  General  Electric  Company  engineering  which 
devised  the  then  novel  gearless  locomotive. 

Detail  records  given  out  for  the  year  of  1919  by  New 
York  Central  officials  show  over  45,000  miles  of  service 
per  locomotive  detention  (with  73  locomotives)  and  over 
69,000  miles  per  multiple  unit  train  detention. 

The  increase  in  motor  cars  from  the  original  125  in 
1907  to  more  than  240  in  1920  shows  that  electrification 
has  fostered  the  growth  of  suburban  traffic  out  of  the 
premier  city  of  the  New  World. 


Oiic    t,  -ocomotive  Cab 

sDowinfe'   Control. 
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High  tension  Direct  Current  electrification  recognizes  few 
limitations.  No  route  is  too  long,  no  country  too  rough  and 
no  weather  too  severe. 


One  of  the  C.  M.  &  SI.  P. 

S\lhfJt;itioiis. 


;i(lilll    volt   D.C. 


r? 

••- 

^•'•X*  •'»'.'•%>    1 

~^;X>t* 

h 

High    Speed    Circuit    Breaker    Operates 
Within    Six   Thousandths   of   a   Second. 


Climbing  the 

Backbone  of  a 

Continent 

When  the  Chicago,  Milwaukee  and 
St.  Paul  Railway  decided  to  electrify 
the  217  mile  Coast  and  Columbia  Di- 
visions at  3,000  volts  direct-current, 
as  first  recommended  by  the  General 
Electric  Company  for  the  original  440- 
mile  Rocky  Mountain  and  Missoula 
Divisions,  the  fact  that  high  tension 
direct  current  had  arrived  was  no 
longer  open  to  argument. 

The  consumption  of  electrical  energy 
on  this  great  system  during  the  period 
January-November  1919  was  but  23.5 
kw.  hours  per  thousand  gross  ton  miles 
of  freight.  This  was  due  to  the  effi- 
cient design  of  the  G-E  equipment 
generally;  and,  also  the  application  of 
G-E  power  indicating  and  limiting  de- 
vices. These  enable  despatchers  to 
keep  the  maximum  demand  within  pre- 
determined bounds  by  lowering  the 
direct-current  voltage  at  substations. 


\\      1 


G-E   Line   Material.    Twin   Catenary   Construction   on 
Rocky   Mt.   Section. 
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Health,  housing  and  happiness — these  three  factors  in  the 
modern  industrial  life  are  dependent  upon  rapid  transporta- 
tion to  counteract  the  evils  of  congestion. 


The  World's  Greatest  Suburban 
Electrification 


Pautograph    Sliding    Trolley, 


As  long  ago  as  1896  the 
General  Electric  Company  sug- 
gested the  electrification  of  the 
many-miled  steam  rapid-transit 
systems  of  "Melbourne  the  Mag- 
nificent." But  it  was  March 
1913  before  the  contracts  were 
placed  by  the  State  of  Victoria, 
Australia. 

With  the  experience  of  the 
world  to  draw  from,  Merz  and 
McClellan,  the  engineers,  recom- 
mended the  installation  of  1500 
volts  direct  current  and  the  use 
of  G-E  motor  and  control  equip- 
ment for  the  400  motor  cars  and 
400  trailers  to  operate  over  335 


miles  of  single  track.  They 
found  the  high-tension  direct 
current  was  the  lowest  in  both 
first  and  continuing  costs. 

Electrification  at  Melbourne 
is  making  possible  a  great  in- 
crease in  the  steam  schedule 
range  of  13  to  18  miles  per  hour, 
thus  helping  to  sustain  the  repu- 
tation of  this  metropolis  as  a 
city  without  congestion. 


Line   Breaker 
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Every  good  railway  man  knows  he  cannot  keep  his  equipment 
working  at  high  efficiency  if  he  picks  renewal  parts  at  random 


Form   N  Removable  Pan  Trolley  Prog-. 
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Porcelain  Insulators  for  Car   Resistors. 


Grade  B  and  Grade  M  Gears.    Ex- 
tensively Used   on   Railway   Motors. 


Standardize  on  Good  Material 
Then  Stick  to  It— By  The  Book 

The  G-E  Renewal  Parts  Catalog  is  the  friend  and 
ally  of  every  wise  master  mechanic  and  purchas- 
ing agent  of  the  hundreds  of  railways  using 
General  Electric  Company  equipment.  They  keep 
it  within  easy  reach. 

They  also  keep  it  up-to-date  by  inserting  sheets  that 
go  out  with  all  new  equipments. 

This  loose-leaf  book  saves  them  hours  of  time.  It  is 
so  arranged  and  indexed  that  a  glance  enables  them  to 
select  exactly  what  they  need  every  time  they  order. 

G-E  warehouses  and  shops  all  over  the  country  fill 
those  orders  quickly. 

That  is  G-E  service. 
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IVhere  to  Get  G'E  Service^ 


Quick  service  is  best  obtained  from  the  nearest  G-E 
sales  office,  distributing  jobber,  or  foreign  representative 


Works  at  Schenectady.  >".  Y. 
Ground  area.  340  acres. 
Floor  space,  5,800.000 
square  feet.  Other  manu- 
facturings plants  of  the  Gen- 
eral Electric  Company  are 
located  at  Harrison.  N.  J., 
Newark,  N.  J.,  Lynn  Mass., 
Pittsfleld.  Mass..  Erie.  Pa- 
Cleveland.  Ohio,  and  Fort 
Wayne.  Ind. 


For  Business  in  the  United  States 


G-E    Sales    Otlice  G-K  Distributing  Jobber 

Alabama,  Birmingham Matthews  Elec.  Supply  Co. 

Alabama,  MobileJ '. Matthews  Elec.  Supply  Co. 

ArfcaQsns,  Little  Rock 

California,  I-,oe  Angeleat Paclflc  States  Electric  Co. 

Callforala,  Oakland^ Pacific  States  Electric  Co. 

California,  San  Franciscost Pacific  States  Electric  Co. 

Colorado,  Denvert The  Hendrie  &  Bolthoff  M  fg.  &  Sup. 

Co. 

Connecticut,  Hartford 

Connecticut,  New  Haven 

Connecticut,  WaterburyJ New  England  Eng.  Co. 

District  of  Columbia,  WasbiUKton National  Elec'l  Supply  Co. 

i'lorldo,  Jacltsonvllle Florida  Elec.  Supply  Co. 

riortda.  Tampat Florida  Elec.  Supply  Co. 

(;eorgla,  Atlantagt Carter  Electric  Company. 

( Georgia.  Savannabt Carter  Electric  Company. 

Illinois,  Chicago§t Central  Electric  Company. 

Commonwealth  Edison  Co. 

Indiana,  Fort  Wayne 

Indiana,  Indianapolis Indianapolis  Flee.  Supply  Co 

Indiana.  South  Bendt South  Bend  Electric  Co. 

Iowa.  Des  Moines Mid-West  Electric  Co. 

Kentucky.  Louisville Belknap  Hardware  *  Mfc.  Co..  Inc. 

Louisiana.  New  Orleans Gulf  States  Electric  Cr.,  inc. 

Mar>'land,  Baltimore Southern  Electric  Co. 

Massachusetts.  Bostont PetUngell- Andrews  Co. 

Massachusetts,  Springfield 

Massachusetts.  Worcester 

Michigan.  Detroit Frank  C.  Teal  Company. 

Michigan.  Grand  Rapids 

-Minnesota,  Duluth Northwestern  Electric  Equip.  Co 

Minnesota,  Minneapollst Peerless  Electrical  Company. 

>!lnnpsota.  St.  Fault Northwestern  Elec.  Equipment   <"o. 

Missouri.  Joplint ' 

Missouri,  Kansas  dtyf The  B-R  Electric  Co. 

Missouri.  St.  Louists Wesco  Supply  Company. 

Montana.  Huttef Butte  Electric  Supply  Co. 

Nebraska.  Omaha Mid-West  Electric  Co. 

New  Tersev.  Mpwarkt Trl-City  Flectrlc  Co..  Inc. 

New  Jersey.  Trenton 

♦Vo  G-E  Office 


G-E  Sales  Office 

New  York,  Albany; 

New  York,  Buffalo 

New  York,  Elmlra 

New  York  Cltyjt 


G-E  Dlstrlbutinft  Jobber 

Havens  Electric  Co.^uc. 
Uobertson-Cataract  Elec.  Co. 


E.  B.  Latham  Jt  Company. 

Royal  Eastern  Elec'l  Sup.  Co. 

siblov-Pitman  Elec.  Corp. 

New  York,  Niagara  Fails 

New  York.  Rochester Wheeler-Green  Clec'l  Sup.  Cr. 

New  York,  Schenectady 

New  York,  SjTacuse ^'ohawk  Elec'l  Supply  <"o. 

Xonh  Carolina.  Cliu'lotte Elec.  Supply  A  Equipment  Co. 

Ohio,  Clncinnatlt J  lie  K.  U.  Lawrence  Elec.  Co. 

Ohio,  Cleveland Republic  Electric  Co. 

Ohio.  Columbus The  Emer  A  Hopkins  Co. 

Ohio.  Davton The  Wm.  Hall  Electric  Co. 

Ohio.  Tojedo W.  G.  Nagel  Electric  Co. 

Ohio.  Youngstown 

Oklahoma.  Oklahoma  Cltyt Southwest  G-F  Co. 

<  )rcKon.  Portlandt Pacific  States  Electric  Co. 

Pennsylvania,  Erie 

Pennsylvania,  Pblladel^iaSt Philadelphia  Elec.  Co.  Sup.  Dept . 

Pennsylvania,  PlttaburKhf Union  Electric  Company 

Rhode  Island.  Providence 

South  Carolina.  Columbia! Perry-Mann  Elec.  Co.,  Inc. 

Tennessee,  Chattanooga James  Supply  Company. 

Tennessee.  Knoxvillc 

Tennessee,  Memphis Electric  Supply  Company, 

Tennessee.  Nashville 

Texas,  Dallas! : Southwest  G-E  Co. 

Texas,  EI  Pasot Southwest  G-E  C^. 

Texas.  Houstont Southwfat  G-E  Co, 

Utah.  Salt  Lake  Cltyt Capital  Electric  Company. 

Virginia,  Richmond Southern  Electrto  Company 

Waahinston,  Seattlet Pnrlilc  States  Electric  Co. 

Washington,  Spokane 

W'ashlneTon.  Tiroma    

West  VIrglnla,Bluefield 

West  Virginia.  Charleston .'. 

Wisconsin.  Milwaukee 

For  Hawaiian  l)usiness  addres.**  Catton.  Nelll  it.  Co..  T.ld..  TlonoUiIu 
JScrvli-c    Shoi». 
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Distributora  for  the  General  Electric  Company  Outside  of  the  United  States 

INTERNATIONAL    GENERAL  ELECTRIC    COMPANY,    INC. 

120  Broadway,  New  York,  N.  Y.        Schenectady,  N.  Y.        83  Cannon  St.,  London 
Forelfta  Offices  and  Representatives 


Argentina;   General  Electric,  S.  A..  Buenos  Aires. 

Aoatialla:  Australian  General  Electric  Company,  Ltd..  Sydney  and  Melbourne 

Belgium  and  Colonies:  Societe  d'Elecirlclte  et  de  Mecanlque  Procedea  Thomson- 
Houston  &  Carels.  Soclete  Anonyme,  Brussels, 

Bolivia:  International  Machinery  Company,  La  Paz  and  Oniro. 

Brazil:  General  Electric.  S.  A..  Rio  de  Janelic  and  Sao  Paulo. 

Canada:  Canadian  General  Electric  Co.,  Ltd.,  Toronto. 

Chile:  International  Machinery  Company,  Santiago,  Antofagasta  and  Valparaiso 

China:  Andeiscn.  Meyer*  Company,  Ltd.,  Shanghai.  International  General 
Electric  Cc.  Inc..  (C^eneial  representative  of  the  Far  East  excluding  China 
and  .lapnnt  Shanghai. 

Colombia:  Wessellioeft  A  Poor,  Barranqullla  and  Bogota. 

Cuba:  (jcneral  Electric  Company  of  Cuba,  Havana. 

Dutch  East  Indies:  International  General  Electric  Co.,  Inc.,  Soerabaia,  Java. 

Ecuador:    Carlos  Coidovez,  Gu  yaqull  and  Quito 

Eiiypt:    British  Thomson-Houston  Co.,  Ltd.,  Cairo. 

France  and  Colonies:   Compagnle  Francalse  Thomson-Houston,  Paris 

Great  Britain  and  Ireland:  British  Thomson-Houston  Co.  Ltd.,  Rugby". 
International  General  Electric  Co.  Inc.,  London. 

Greece  and  Colonies:    Compagnle  Franca:8e  Thoinson-Houtton,  Pails.  France. 


India:  British  Thomson-Houston  Co.  Ltd..  Calcutta  and  Bombny. 

International  General  Electric  Co.  Inc.,  Calcutta. 
Italy  and  Colonies:   Franco  Tosl  Socleta  Anontma,  Milan. 
Japan:  Shlbaura  Engineering  Works,  Tokyo.  Tokyo  Electric  Co.  Ltd.,  KairaBakI 
Mexico:   Mexican  General  Electric  Company.  City  of  Mexico  and  Guadalajara 
New  Zealand:  National  Electrical  &  Engineering  Co.  Ltd.,  Auckland,  Dunedln 

Chrlstchurch  and  Wellington. 
Paraguay:   Geneial  Electric,  S.  A..  Buenos  Aires.  Argentina. 
Peru:    W.  R.  Grace  k.  Co.,  Lima. 

Philippine  Islands:    Pacific  Commercial  Company,  Manila 
Porto  Rico:   International  General  Electric  Co.,  Inc.,  San  Juan. 
Portugal  a  id  Colonies:  Compagnle  Francalse  Thomson-Houston ,  Paris,  r*"rance. 
Russia:   Wseobahtchala  Electricheekala  Kompanta,  Petrograd  au  i  Vladivostok 
South  Africa:     South  African  General  Electric  Co.  Ltd..  Johannesburg  and 

Capetown. 
Spain  and  Colonies:    Compagnle  Francalse  Thcmson-Houaton,  Madrid.  Spain 
LTUguay:    General  Electric,  S.  A..  Montevideo. 
Venezuela:    Wesselhoeft  &  Poor.  Caracas. 
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Transporting  People  in 
Large  Numbers 

THIS  issue  is  devoted  primarily  to  the  discussion  of 
a  number  of  important  city  traffic  problems.  For 
this  reason  the  name  "Mass  Transportation"  has  been 
selected.  The  topics  treated  are  rapid  transit  lines, 
schedules,  speeds,  safety  car,  interurban,  bus  and 
commuter  traffic  on  electrified  steam  railroads.  The 
best  way  of  hauling  passengers  in  large  numbers  is  one 
of  the  biggest  problems  in  the  transportation  world 
today.    We  hope  that  this  issue  will  help  in  its  solution. 


The  Status  of  the 
Motor  Bus 

So  MUCH  has  been  said  and  written  about  the  motor 
bus  as  an  auxiliary  it  is  well  to  review  the  general 
situation.  Undoubtedly  the  experience  of  the  last  few 
years  has  shown  that  the  motor  bus  has  a  place  in  mass 
transportation  and  that  its  development  has  only  been 
started.  We  believe  also,  however,  it  has  been  showTi 
that  the  street  railwaj"  companies  are  the  proper 
agencies  to  develop  the  bus.  The  bus  business  is  90  per 
cent  transportation,  and  logic  and  economics  indicate 
that  its  development  should  be  entrusted  to  competent 
transportation  management. 

If  bus  service  is  to  be  given  in  a  city  in  which  there 
is  an  electric  railway  system,  it  should  be  rendered  by 
the  electric  railway  because  the  latter  already  has  a 
transportation  organization  that  is  acquainted  with  the 
needs  of  the  community;  because  it  can  use  the  motor 
bus  in  its  proper  field  and  extend  its  use  if  develop- 
ments warrant  such  extensions,  and  because  thereby  it 
can  preserve  its  investment  in  street  railways  against 
pirate  attacks  by  stock-jobbing  motor  bus  companies. 

At  the  present  time  motor  buses  cannot  supplant 
the  trolleys  for  the  same  length  of  haul,  fare  and  operat- 
ing conditions  because  the  cost  per  passenger-mile 
is  greater  for  the  bus;  because  streets  are  not  wide 
enough  to  accommodate  the  number  of  buses  required 
for  rush-hour  traffic;  because,  inherently,  large  crowds 
cannot  be  handled  with  the  same  speed  and  comfort 
in  sm^all  trackless  vehicles,  and  finally  because  power  is 
constantly  becoming  relatively  cheaper  for  the  railway 
due  to  the  increasing  cost  of  gasoline. 

Motor  buses  have  a  certain  field  at  the  present  time 
that  should  be  recognized  and  developed.     The   motor 


bus  makes  transportation  available  in  thin  territory  at 
a  minimum  capital  cost.  The  motor  bus  can  give  a 
de  luxe  service  on  certain  streets  on  which  the  trolleys 
cannot  operate.  The  motor  bus  can  give  service  on  lines 
that  operate  only  part  of  the  year,  such  as  lines  to  shore 
or  summer  resorts.  The  motor  bus  can  be  used  on 
streets  on  which  trolleys  do  not  operate,  to  give  added 
direct  routes  to  passengers  and  to  relieve  surface  traffic 
congestion.  In  every  case  the  initial  capital  cost  is  lower 
but  the  operating  cost  will  usually  be  higher  than  in  the 
case  of  a  trolley  line,  so  that  the  rates  of  fare  should 
be  separate  and  distinct  from  that  of  the  trolley  line. 
We  also  question  the  advisability  of  free  transfers  as 
this  would  tend  to  maintain  the  old  practice  which  com- 
panies had  of  extending  lines  without  increasing  fares. 
The  bus  business  is  growing  rapidly,  but  there  remains 
room  for  great  improvement  in  methods  and  vehicles. 
The  motor  bus  is  neither  a  street  car  nor  an  automobile 
and  requires  specialization  in  design  and  operation. 
Given  the  proper  vehicle,  the  use  of  the  bus  then  involves 
the  fundamental  problems  of  any  system  of  transporta- 
tion, and  the  street  railway  is  the  existing  transporta- 
tion authority  to  use  the  bus. 


Strike  Demonstrates  Need 
for  Rerouting 

ONE  of  the  interesting  sidelights  of  the  Brooklyn 
Rapid  Transit  strike  was  the  discovery  by  the 
public  of  new  routing  possibilities.  The  improvised 
automotive  passenger  carriers  and  jitney  buses  sought 
out  the  short  cuts  immediately,  being  limited  only  by 
paving  conditions.  A  large  portion  of  the  Brooklyn 
public  also  became  acquainted  with  the  just-opened 
extensions  of  the  Interborough  much  more  rapidly  than 
if  they  had  been  solicited  only  by  advertising,  for 
people  are  astonishingly  slow  to  try  new  though  faster 
routes.  However,  the  most  striking  change  was  that 
many  people  learned  perforce  that  there  was  no  sense 
in  traveling  along  two  sides  of  a  triangle  when  they 
could  reach  their  destination  by  the  third  side. 
Strange  as  it  sounds,  many  learned  for  the  first  time 
that  they  were  living  directly  opposite  their  work  in 
the  Thirties  and  Forties  of  Manhattan  and  that  there 
was  no  reason  why  they  should  ride  to  downtown  New 
York  before  going  to  uptown  New  York. 

It  is  only  fair  to  point  out,  however,  that  the  public 
iu  not  wholly  to  blame  for  failing  to  take  the  theoret- 
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ically  shortest  route  indicated  on  the  map  of  the  rail- 
way system.  The  trouble  in  almost  all  of  our  large 
cities  is  that  they  developed  from  competitive  systems, 
some  of  which  have  too  much  and  others  too  little 
trackage  for  the  inevitable  shiftings  and  growth  of 
population.  As  each  constituent  company  has  its  own 
franchises,  most  logical  treatment  of  the  system  as 
a  unit  in  the  light  of  existing  conditions  is  attended 
with  great  difficulties,  both  within  and  without  the 
organization.  The  legal  staff  is  always  concerned 
about  any  changes  that  may  impair  franchise  in- 
terests, the  owners  of  the  underlying  companies  tend 
to  oppose  anything  that  diminishes  the  physical  and 
operating  value  of  their  particular  property,  while  a 
distrustful  administration,  like  Mr.  Milton's  Cerberus, 
may  have  well-toothed  jaws  agape  for  any  action  that 
looks  like  "putting  something  over  on  the  peepul."  To 
all  this  there  is  but  one  solution  that  will  go  to  the 
root  of  the  matter  and  not  hack  around  the  twigs. 
That  solution  is  to  determine,  first,  the  most  satisfac- 
tory and  economical  routing  and  then  work  toward  that. 


Take  Advantage  of  the 
Speed  Fiends 

WHEN  we  read  of  Ralph  de  Palma  going  400  miles 
at  the  rate  of  80  miles  per  hour  we  inevitably 
compare  this  with  some  speed  experienced  by  ourselves 
in  an  automobile  or  train  and  then  there  wells  up  in 
our  minds  an  envious  desire  to  emulate  de  Palma  and 
experience  his  sensations  as  we  conceive  them. 

The  American,  thank  heavens,  likes  speed.  Why  not 
capitalize  more  on  this?  Speed  is  a  panacea  for  many 
railway  ills.  Earnings  depend  on  the  car-miles,  but 
expenses,  on  the  other  hand,  depend  on  the  car-hours. 
If  each  car-hour  can  produce  more  car-miles  than  now 
expenses  are  relatively  reduced.  High  schedule  speed 
possibilities  are  at  the  base  of  the  street  railway  struc- 
ture. To  increase  schedule  speeds  involves  such  factors 
as  rerouting,  better  track  and  rolling  stock  maintenance, 
double  berthing,  improved  loading  methods,  use  of  skip- 
stops,  signals,  traffic  regulation  at  street  intersections, 
etc.  It  is  not  idle  to  predict  that  the  transportation 
agency  that  offers  the  highest  speed  service  will  pre- 
dominate in  the  future,  and  we  believe  that  the  possi- 
bilities of  higher  schedule  speeds  are  not  fully  realized 
in  the  street  railway  industry. 

Inherently  the  street  car  is  capable  of  a  schedule  speed 
comparable  to  that  of  a  private  automobile  due  to  its 
quick  acceleration  and  the  ease  with  which  it  is  con- 
trolled, and  it  ought  to  be  possible  for  the  street  car  to 
attain  the  same  average  speed  in  city  traffic.  It  is  up 
to  the  traffic  experts  to  give  the  vehicle  opportunity  to 
realize  its  speed  possibilities.  There  is  no  fundamental 
reason  opposing  the  speed  increase,  and  we  venture  to 
say  the  present  rate  of  speed  is  due  only  to  the  fact 
that  transportation,  like  Topsy,  "just  growed"  without 
any  determined  or  intelligent  effort  to  shape  its  growth 
as  a  co-ordinated  unit  that  involves  city  planning,  pedes- 
trians, automobiles,  street  cars  and  everything  that 
makes  for  congestion  of  traffic  on  the  surface  of  streets. 
We  heard  a  railway  manager  say  the  other  day,  "With 
just  a  reasonable  degree  of  effort  and  at  but  little 
expense  we  increased  our  schedule  speed  in  the  con- 
gested districts  from  2  to  6  m.p.h."  The  point  is, 
higher  speed  is  possible.  Furthermore,  it  is  a  practical 
means  of  meeting  jitney  competition.    Finally,  it  pays. 


Certain  Criticisms  of  the  Federal 
Report  Considered 

COMMENTS  on  the  report  of  the  Federal  Electric 
Railways  Commission  in  the  daily  press,  on  the 
whole,  have  been  very  favorable.  There  has  been  a 
general  recognition  of  the  existence  of  an  electric  rail- 
way problem  and  a  disposition  to  believe  that  the 
unanimous  decision  reached  by  the  commission  after 
its  long  and  painstaking  inquiry  must  be  justified  by 
the  facts.  The  report  is  recognized  not  as  an  answer 
to  the  electric  railway  problem,  but  as  an  analysis  with 
recommendations,  which  will  prove  a  valuable  aid  in  the 
various  local  situations. 

But  there  has  been  some  criticism  of  the  report  in 
the  public  press,  and,  from  this,  some  criticism  of  the 
railways  which  cannot  be  minimized  simply  by  neglect- 
ing it.  What  criticism  there  has  been  is  usually  based 
on  the  argument  that  the  railways  are  saying  their 
5-cent  franchise  contracts  should  not  hold,  now  that 
5  cents  is  not  profitable,  whereas  they  fought  for  the 
inviolability  of  the  contract  when  the  5-cent  fare  was 
supposed  to  be  a  money  maker.  There  is  also  the  state- 
ment that  the  present  plight  of  the  railroads  was  largely 
brought  about  by  themselves  because  of  overcapitaliza- 
tion, neglect  to  provide  for  depreciation,  payment  of 
excessive  dividends  in  the  past  and  the  commitment  of 
other  financial  errors. 

Those  who  take  the  first  position  and  claim  that  a 
franchise,  which  was  accepted  perhaps  under  conditions 
of  four  or  five  decades  ago,  is  an  inviolable  contract 
which  the  company  must  carry  out  to  the  letter,  and 
presumably  forever  if  it  is  a  "perpetual"  franchise, 
should  bear  in  mind  certain  things.  One  of  these  is 
that  the  railways  also  at  one  time  believed  that  there 
was  such  a  contract  or  bargain  relation  between  them- 
selves and  the  communities  which  they  served,  but  this 
idea  was  largely  dispelled  when  the  states  generally 
appointed  public  service  commissions  to  regulate  utility 
service  and  establish  fair  and  reasonable  rates  therefor. 
At  first  and  naturally  the  companies  were  opposed  to 
such  a  radical  change  in  their  status,  but  the  commis- 
sions were  established,  and  the  railways  thereby  changed 
from  enterprises  largely  private  in  their  nature  to  real 
public  utilities.  The  change  was  undoubtedly  desirable 
from  all  points  of  view,  and  the  power  of  the  state, 
acting  through  a  commission  to  increase  fares,  in  spite 
of  limits  mentioned  in  the  original  franchises  and 
against  the  protests  of  the  municipalities  concerned,  has 
been  generally  upheld  by  the  courts. 

But  let  us  assume  for  the  sake  of  argument  that 
there  is  a  franchise  contract  not  rendered  inoperative 
as  to  fare  provisions  by  the  creation  of  a  utilities  com- 
mission or  by  some  other  turn  of  events.  Let  us  as- 
sume also,  as  is  the  case  at  present  in  practically  all 
cities  where  the  fare  has  not  been  raised,  that  owing 
to  the  increased  costs  of  operation  the  company  can 
supply  transportation  only  at  a  loss.  The  railway  be- 
comes in  consequence  an  unprofitable  enterprise  without 
credit,  possibly  in  the  hands  of  a  receiver  and  utterly 
unable,  of  course,  to  make  extensions  or  other  improve- 
ments which  the  community  really  needs.  In  these  cir- 
cumstances, the  only  logical  policy  to  follow  for  any  city 
which  wishes  to  grow  and  prosper  is  one  which  will 
put  the  utility' on  a  real  business  basis.  Thus  it  is 
obviously  in  the  interest  of  every  community  to  replace 
any  "contract"  to  supply  electric  railway  service  at  an 
unremunerative  rate,  if  such  a  contract  exists,  with  one 
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which  will  enable  the  city  to  get  what  it  wants  upon 
payment  of  a  reasonable  fare. 

As  for  overcapitalization  and  payment  in  the  past  of 
excessive  dividends,  they  hardly  affect  a  settlement 
which  is  based  not  on  capitalization  but  on  the  value  of 
the  property  used  and  useful  in  the  public  service. 
Recognition  of  this  fact  ought  to  do  away  with  any 
misunderstandings  on  the  relation  of  capitalization  to 
income. 

In  its  working  out,  some  holders  of  stock  may 
find  that  they  have  paid  more  than  their  holdings  are 
now  or  ever  were  worth,  and  some  will  have  to  suffer 
therefrom.  The  sooner  that  railway  companies,  who 
need  to  do  so,  can  effect  such  financial  reorganizations 
as  are  necessary  to  convince  the  public  that  they  are 
not  paying  excessive  returns  on  some  old  investments, 
the  better  for  both  railways  and  public.  But  the  prime 
factors  the  public  is  interested  in,  service  and  rates,  are 
not  affected  by  the  nominal  capitalization. 

Finally,  there  is  no  doubt  that  past  neglect  of  the 
companies  to  provide  for  depreciation  and  obsolescence 
has  undoubtedly  been  a  costly  error,  but  it,  too,  is  one 
from  which  the  present  stockholders  rather  than  the 
public  will  suffer  in  connection  with  any  fare  based  on 
the  present  value  of  the  property. 


Henry  Ford's  Price 
Bomb 

HENRY  FORD'S  mid-September  announcement  of  a. 
return  to  pre-war  prices  is  of  almost  as  great 
significance  to  the  majority  of  electric  railways  as  it 
is  to  the  majority  of  automobile  manufacturers.  We 
can  let  the  latter  do  their  own  worrying,  but  what  does 
it  mean  to  us?  Obviously,  that  electric  railways  in  all 
but  a  few  large  cities  will  have  to  run  their  under- 
takings on  strictly  business  principles.  The  idea  that 
the  sky's  the  limit  as  regards  fare  increases  must  give 
way  to  the  cruel  fact  that  a  great  many  people  don't 
have  to  ride  and  that  they  and  many  of  their  friends 
and  acquaintances  can  walk  or  else  ride  in  their  own 
vehicles.  No  matter  how  widely  railway  operators  may 
differ  as  to  the  results  of  fare  increases,  it  hardly  needs 
to  be  argued  that  there  is  an  economic  limit.  That 
limit  is  not  far  away  when  less  than  $500  will  buy  a 
touring  car  which  is  sickeningly  cheap  to  run  and  main- 
tain. Of  what  value  are  service-at-cost  or  sliding  scale 
fares  if  the  patron  may  take  such  easy  recourse  to 
something  else? 

But,  of  course,  if  we  are  willing  to  run  the  electric 
railway  on  business  principles  we  will  see  in  this 
reduction  of  automobile  prices  only  another  incentive 
to  give  the  community  what  it  must  have  in  any  case, 
i.e.,  co-ordinated,  rain  or  shine  transportation.  It  may 
be  a  novelty  to  us  to  see  the  individual  manufacturing 
his  own  transportation,  as  it  were.  It's  no  novelty  to 
the  great  baking  companies  which  have  succeeded  in 
proving  to  millions  of  housewives  that  it  is  preferable 
to  be  able  to  buy  their  bread  and  cake  at  any  time  in 
any  quantity  than  to  go  to  the  trouble  of  home  baking, 
even  if  Madame  Housewife  does  make  fancy  pastry 
now  and  then.  Have  we  no  parallel  arguments  to  offer 
as  to  the  difference  between  using  an  automobile  every 
day  and  using  it  only  where  the  electric  railway  is 
unavailable  or  inconvenient?  If  we  have  not,  then  we 
deserve  to  be  condemned  for  expecting  prosperity  to 
come  of  itself. 


Making  Short  Walking  Distances 
Seem  Long 

ONE  of  the  most  unfortunate  results  of  the  American 
unit-fare  practice  was  that  operators  had  no  way 
of  learning  whether  any  noteworthy  percentage  of  their 
public  was  riding  easy  walking  lengths.  However,  as  we 
have  pointed  out  from  time  to  time,  higher  schedule 
speed  and  frequency  of  service  are  also  major  factors  in 
the  development  of  short  riding,  although  only  a  costly 
traffic  survey  would  "legally"  prove  that  statement  on 
a  unit-fare  system.  It  seems  fanciful  to  believe  that  a 
person  traveling  part  of  a  mile  would  be  influenced  by 
a  difference  in  schedule  speed  amounting  only  to  the 
saving  of  2  or  3  minutes,  yet  that  is  human  nature,  else 
why  do  thousands  of  people  brave  apoplexy  or  heart 
failure  to  catch  one  car  when  there  is  another  right 
behind?  The  temptation  to  save  time  first  and  then 
dissipate  it  afterward  appears  simply  irresistible.  That 
frequency  of  service  also  builds  up  short  riding  will 
hardly  be  disputed,  even  by  the  most  conservative,  for 
the  records  of  safety  car  operation  on  shorter  headways 
can  lead  to  no  other  conclusion. 

Perhaps,  if  a  philosopher  or  psychologist  were  asked 
to  analyze  the  reasons  that  lead  walkers  to  become 
riders,  he  might  tell  us  that  all  distance  is  purely 
relative;  that  if  a  man  were  walking  a  mile  against  a 
procession  of  horse-drawn  trucks  he  would  not  feel  that 
he  was  going  either  a  great  distance  or  that  he  was 
moving  much  slower  than  the  other  traffic.  Contrari- 
wise, if  a  man  is  walking  the  same  distance  against  a 
flight  of  fast  cars  or  automobiles  shooting  by  him  at 
the  rate  of  one  a  minute  he  will  get  the  idea  subcon- 
sciously that  he  is  in  the  same  class  with  the  snail  and 
the  tortoise.  What  is  more  natural  than  that  he  should 
think  the  distance  longer  than  it  really  is  and  that  he 
should  desire  to  board  one  of  the  vehicles  whose  speed 
is  offending  his  ego?  The  capitalization  of  this  prin- 
ciple is  worth  the  careful  consideration  of  every  trans- 
portation purveyor.  .  ^ 


Advantage  to  One  Side  Is  Disadvantage 
to  the  Other 

ONE  strong  point  made  by  the  proponents  of  the 
motor  bus  as  an  advantage  which  it  possesses  over 
the  trolley  car  as  a  transportation  agent  is  that  there 
is  no  investment  in  property  not  easily  removable,  in 
case  conditions  should  prove  unfavorable.  This  is  un- 
doubtedly an  important  benefit  for  the  operating  com- 
pany, as  is  shown  by  the  ease  with  which  certain 
municipal  buses  were  taken  off  in  New  York  City  when 
the  court  ruled  that  they  were  operating  illegally,  and 
also  when  the  city's  Staten  Island  line  was  discontinued. 
But  how  is  this  freedom  of  action  so  far  as  regards 
the  community  served?  With  an  electric  railway  on 
the  streets  a  community  is  pretty  sure  of  continued 
service,  as  otherwise  the  company  would  have  to  aban- 
don a  large  proportion  of  its  investment.  There  is 
consequently  much  greater  assurance  to  property  own- 
ers that  they  may  develop  their  property  with  the 
expectation  of  continued  transportation  service  than  if, 
owing  to  changed  business  conditions  or  other  circum- 
stances, the  company  could  remove  its  entire  invest- 
ment in  a  day.  These  facts  should  be  borne  in  mind 
by  every  city  when  considering  the  relative  advantages 
of  railway  and  bus  service. 
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Capabilities  of  each  transportation  agency  outlined.    Effect  of  geographical  distribu- 
tion on  transportation  conditions.    Trend  in  rapid  transit  development 

Functions  of  Rapid  Transit 
Lines  in  Cities 

By  Henry  M,  Brine kerhoff 

of  Parsons,  Klapp,  Brinckerhoff  &  Douglas,  Consuliing  Engineers,  New  York 


View  on  Broadway  near  Sixty-fifth  Street,  New  York,  where  the  Manhattan  Elevated  crosses  the 

West  Side  division  of  the  Interborough  Snbivuy 


THE  average  visitor  and  most  residents  if 
asked  how  the  people  habitually  travel  about 
New  York  City  will  answer,  "The  vast  majority 
on  the  subway  and  elevated  lines,  a  smaller 
proportion  on  surface  cars  and  a  few  on  buses."  This 
popular  conception  of  the  situation  is  largely  due  to 
constant  newspaper  discussion  of  subway  congestion 
and  the  vivid  impression  made  by  long  crowded  trains 
following  one  another  in  quick  succession  at  subway 
and  elevated  stations  during  rush  hours. 

Studying  the  statistics  over  a  period  of  years,  we 
find,  on  the  contrary,  that  the  surface  car  has  borne 
the  great  burden  of  transporting  the  bulk  of  the  citizens 
of  our  large  American  cities  and  that  only  in  the  past 
few  years  has  even  New  York  carried  one-half  of  the 
total  daily  passengers  on  its  rapid  transit  systems.  This 
division  of  the  growing  New  York  travel  during  the 
past  forty  years  is  interesting,  particularly  as  related 
to  the  population  of  the  city.  Other  cities  in  the  United 
States  are  now  approximately  the  size  that  New  York 
was  thirty  or  forty  years  ago  and,  growing  rapidly, 
they  have  ahead  of  them  the  probability  of  the  same 
or  similar  traction  problems. 

In  1880  we  find  that  79  per  cent  of  the  passengers 
on  the  transportation  lines  of  what  we  now  call  Greater 
New  York  were  carried  by  surface  cars,  the  population 
then  served  comprising  about  2,000,000  people. 

In  1900,  twenty  years  later,  the  ratio  was  still  70  per 
cent  surface  car  passengers  to  30  per  cent  carried  on 


rapid  transit  lines,  while  the  population  served  had 
grown  to  about  3,500,000. 

Almost  another  score  of  years  brings  us  to  1919,  when, 
after  the  expenditure  during  this  latter  period  of  more 
than  $550,000,000  for  subways,  third  tracking  and  ex- 
tending elevated  lines  and  additional  rapid  transit  equip- 
ment, we  find  43  per  cent  of  the  passengers  still  paying 
their  nickels  for  rides  on  surface  cars. 

This  condition  is  not  peculiar  to  New  York,  as  we 
.«hall  see  by  a  study  of  the  history  of  transportation  in 
other  large  cities. 

In  Chicago  in  1906,  with  a  population  of  about  2,000,- 
000,  75  per  cent  of  the  revenue  passengers  were  carried 
by  the  surface  cars,  and  in  1919,  with  the  population  in- 
creased to  about  2,800,000,  75  per  cent  of  the  people 
are  still  patrons  of  surface  car  lines. 

In  Philadelphia  the  Market  Street  elevated-subway 
line,  with  its  free  transfers  between  rapid  transit  trains 
and  surface  cars,  makes  a  good  showing  in  passengers 
carried  per  car-mile,  but  as  part  of  the  entire  city  lines 
it  carries  not  more  than  10  per  cent  of  the  passengers 
served  by  the  whole  system. 

In  Boston  the  surface-subway-elevated  lines  are  so 
interconnected  and  the  movement  of  passengers  is  so 
complicated  by  transfer  privileges  that  a  division  is 
difficult.  However,  the  proportion  of  the  passengers 
actually  handled  here  by  surface  cars  is  still  large. 

Turning  to  England,  where  the  conditions  of  city 
development  have  been  quite  different,  we  see  in  London 
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an  even  wider  variety  in 
the  division  of  the  passen- 
gers among  the  different 
classes  of  carriers,  but  still 
the  rapid  transit  not  in  the 
majority.  Here  the  motor 
bus  (successor  to  the  time- 
honored  horsedrawn  vehicle) 
assumes  imposing  propor- 
tions. The  ratios  of  passen- 
gers carried  may  be  taken 
as  about  27  per  cent  on  tram 
or  surface  cars,  33  per  cent 
on  motor  buses  and  40  per 
cent  on  rapid  transit  trains. 

Greater  London,  with  an 
area  of  almost  700  square 
miles  and  a  population  of 
about  7,250,000,  carries  one- 
third  of  its  traveling  public 
about  the  city  in  motor 
buses  operated  in  crowded, 
heavily  trafficked  streets. 

Greater  New  York  at  the 
other  extreme,  with  a  popu- 
lation of  almost  6,000,000, 
distributed  over  about  327 
square  miles,  or  one-half 
London's  area,  carries  55 
per  cent  of  its  city  riders 
on  rapid  transit  lines  and 
not  more  than  2  per  cent 
on  buses. 

Chicago,  with  a  popula- 
tion of  almost  3,000,000  and 
an  area  of  about  200  square 
miles,  carries  75  per  cent 
of  its  travelers  by  surface 
cars,  while  Detroit  and 
Cleveland,  now  at  the  1,000,- 
000  mark  in  population,  are 
entirely  dependent  upon  sur- 
face car  transportation. 

With  such  contradictory 
general  facts  before  us  we 
must  apparently  go  to  a 
more  detailed  analysis  »f 
conditions  to  draw  any  val- 
uable lesson  from  past  ex- 
perience in  the  large  cities 
of  the  world.  In  doing  this 
the  first  question  that  pre- 
sents itself  is  whether  the 
study  of  existing  systems 
will  be  of  fundamental  value 
in  guiding  us  to  a  solution 
of  modern  transportation 
needs  in  a  large  city  in 
accord  with  present-day 
thought. 

Here  appears  to  be  the 
crux  of  the  question.  The 
existing  transportation 
facilities  in  large  cities  are 
the  result  of  private  initia- 
tive; building  for  years 
along   lines   where    greatest 


October  2,  1920 


Electric    Railway    T  o  ii  r  n  a  i. 


633 


pecuniary  profits  were  to  be 
reaped.  Only  recently  has 
this  guiling  motive  been 
supplemented  by  effective 
public  control,  and  this  has 
often  been  directed  to  meet 
certain  specific  needs  rather 
than  a  general  solving  of 
the  whole  problem. 

We  are  today  at  a  point 
where  a  broader  view  must 
be  taken  of  city  transporta- 
tion planning  in  the  interest 
of  the  traveling  public's 
needs  and  convenience.  The 
public  must  pay  for  the 
service  directly  or  indirectly, 
but  it  must  get  what  it  pays 
for.  The  idea  of  the  most 
profitable  type  of  location 
of  lines  is  therefore  no 
longer  absolutely  controlling 
and  we  are  face  to  face  with 
the  problem  of  supplying 
transportation  to  our  large 
cities,  as  recognized  a  public 
necessity  as  water  supply, 
paving  and  sewerage.  The 
fact  that  an  adequate  cir- 
culatory system  for  a  city's 
red-blooded  working  units 
is  as  necessary  for  civic 
growth  and  health  as  is  a 
sound  arterial  system  for 
the  human  body  is  becoming 
more  generally  recognized. 
In  the  solving  of  this  prob- 
lem city  and  company  must 
co-operate  to  overcome  the 
physical,  financial  and  legal 
obstacles  that  will  be  met. 

The  time  has  come  when 
a  hearing  can  be  obtained 
for  an  analysis  and  discus- 
sion of  the  complex  elements 
of  transportation  from  the 
viewpoint  of  the  needs  of 
the  city  as  a  whole.  The 
purpose  of  this  article  is  to 
point  out  the  uses  of  subway 
and  elevated  lines  with  such 
a  broad  view  of  the  situa- 
tion in  mind,  but  in  doing  so 
references  to  other  forms  of 
city  transit  are  necessary 
to  maintain  a  balance  and 
completeness  in  the  picture. 

The  real  need  for  exten- 
sive transportation  facili- 
ties in  a  large  growing 
American  city  arises  prin- 
cipally from  the  desira;bility, 
or  often  the  necessity,  for 
the    individual    workers'    to 


iThe  term  workers  is  used  in 
tliis  article  to  denote  any  wage 
earner  or  person  having  regular 
employment  or  business  and  con- 
.sequently   regular  habit  of  travel. 
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live  beyond  walking  distance  from  their  place  of  em- 
ployment. The  hauling  of  these  people  to  and  from 
their  work  constitutes  the  great  bulk  of  the  rush-hour 
traffic,  hence  a  careful  study  of  their  riding  habits  is 
a  valuable  index  to  their  transportation  needs. 

A  canvass  of  the  principal  factories  of  the  city  of 
Cleveland  showed  that  52  per  cent  of  their  employees 
lived  beyond  the  walking  distance  of  1  mile  from  their 
shops.  Detroit  showed  71.8  per  cent,  and  a  canvass 
in  Chicago,  locating  the  homes  of  350,082  wage  earners 

TABLE     I 

Occupational  Distribution  of  Workers  in  Chicago 

Loop  District 

Occupation  Pt-r 

In  ofHce  buildings 32,113  Tranportation  Used  Cent 

Department  and  retail  Elevated  R.R.. . .    64,847  56 

stores 32,755    Surface  cars 43,344  38 

Clothing  manufacturers  10,045  Steam  suburban.       3,921  3.4 

Banks      and      general                    Walkers 2,973  2.6 

offices 26,622 

Printers  and  engravers.  3,304        Total 115,085  100 

Miscellaneous 4,378 

Wholesale  dry  goods.  ..  5,868 


Total 115,085 


from  all  classes  of  shops,  factories,  retail  stores  and 
office  buildings,  showed  75.6  per  cent  living  beyond  1 
mile  and  therefore  dependent  upon  transportation  to 
earn  their  living. 

An  exhaustive  detail  study  of  the  transportation 
habits  of  the  people  of  a  large  city  involves  a  great 
amount  of  work  and  the  co-operation  of  many  interests 
and  has  not  often  been  undertaken.  The  most  recent 
complete  collection  of  data  of  this  kind  is  contained  in 
the  report  of  the  Chicago  Traction  and  Subway  Com- 
mission of  1916  and  the  figures  there  developed  will 
here"  be  used  as  illustrating  the  basis  of  the  division  of 
riders  between  surface  and  rapid  transit  lines  and  the 
causes  influencing  their  choice  of  routes. 

Analysis  of  Chicago  Transportation  Needs 

An  analysis  of  the  Chicago  residential  canvass,  which 
covered  all  employment  centers  within  the  city  area, 
showed  a  wide  scattering  of  nearly  all  classes  of  work- 
ers over  the  many  residential  districts  of  the  city.  Thus 
it  was  possible  to  prove  the  almost  universal  need  for 
transportation  and  also  the  great  diversity  of  routes 


travel  from  their  home  center  in  many  different  direc- 
tions seeking  employment.  It  is  the  aggregation  of 
many  thousands  of  such  families  which  creates  the 
diversity  in  the  transportation  demands  of  our  large 
cities. 

The  Chicago  residential  canvass  when  compared  with 
a  simultaneous  traffic  count  on  surface  and  rapid  tran- 
sit lines  showed  that  the  origin  and  destination  of  the 
daily  trips  of  50  per  cent  of  the  individuals  compos- 
ing the  rush-hour  crowds  had  been  determined.  As  an 
indication  of  the  probable  proportion  of  these  rush- 
hour  travelers  who  require  rapid  transit,  a  charting  by 
t-mile  districts  showed  that  44.3  per  cent  made  trips 
to  and  from  work  of  more  than  3  miles  and  31.6  per 
cent  of  more  than  4  miles.  The  rapid  transit  lines  of 
the  city  carried  22  per  cent  of  the  total  traffic  against 
78  per  cent  on  the  surface  cars  on  the  weekdays  checked, 
while  for  the  calendar  year  the  ratio  was  25  per  cent  to 
75  per  cent. 

Adopting  the  generally  accepted  idea  that  more  than 
3  miles  constitutes  a  legitimate  rapid  transit  ride,  the 
inference  is  that  the  elevated  lines  were  inadequate  or 
some  other  elements  influenced  the  result  beyond  the 
mere  question  of  distance.  It  was  found  that  the  prin- 
cipal element  was  "time,"  and  its  closely  related  factor 
■'direct  routing."  By  means  of  transfers  from  line 
to  line  the  surface  system  oflFered  routes  particularly 
crosstown,  which  saved  time  over  less  direct  although 
higher  speed  rapid  transit  lines. 

To  determine  the  time  factor  the  Chicago  Loop  Dis- 
trict was  selected  and  115,085  workers  of  all  classes 
employed  in  this  crowded  city  center  were  located  as  to 
residence,  as  shown  on  Chart  1,  on  which  each  black 
square  indicates  by  its  size  the  relative  number  of 
workers  residing  in  that  i-mile  area  who  were  em- 
ployed in  the  Loop  District.  These  for  our  purpose  can 
be  classified  as  shown  in  Table  I. 

Analyzed  by  distances  from  home  to  work,  the  divi- 
sion was  as  shown  in  Table  II. 

Deducting  the  walkers  in  the  last  tabulation,  it  is 
seen  that  39.1  per  cent  rode  4  miles  or  less,  which 
closely  matches  the  surface  car  percentage  shown  above. 

The  analysis  of  this  office  and  retail  district  canvass 
gave  a  good  idea  of  the  division  of  riding  of  the  classes 
most  easily  attracted  to  rapid  transit  by  reasons  of 
ability  to  live  in  restricted  residence  districts  and  work- 
ing short  hours.  A  similar  analysis  of  the  immediately 
adjacent  factory  district  west  of  the  river   i  Chart  2), 


TABLE    II 
Classification  of  Chicago  Loop  Workers  by  Distance  Traveled 


.\ccumulative  total,  per  cent 


0-1 

1-2 

2-3 

3-4 

4-5 

5-6 

6-7 

7-8 

S-11 

11-14  Over  1- 

Total 

Miles 

Miles 

Miles 

Miles 

Miles 

Miles 

Miles 

Miles 

Miles 

Miles       Miles 

% 

% 

% 

% 

% 

% 

% 

% 

% 

%            % 

115,085 

3.7 

11. 0 

11.4 

15.6 

15.7 

12.9 

10. S 

7.6 

6.2 

1.7          3.7 

3  7 

14.7 

26.1 

41.7 

57.4 

70.3 

80.8 

88.4 

94.6 

96.3       100. 

and  combinations  of  car  lines  used  by  people  in  a  single 
residence  district  in  reaching  employment  centers,  and 
vice  versa  the  widely  separated  localities  from  which 
the  factories  drew  their  workers. 

The  American  wage-earning  family  averages  five 
persons,  father,  mother  and  three  children,  of  whom 
three  are  usually  workers.  Unlike  families  in  England 
or  on  the  Continent,  the  children  in  America  do  not  as 
a  matter  of  course  learn  the  trade  of  the  parents,  but 
each  follows  his  own  bent,  with  the  result  that  they 


including  31,670  workers,  showed  16.7  per  cent  walkers, 
while  53.6  per  cent  lived  within  the  3-mile  limit  and 
69.8  per  cent  within  4  miles  of  their  shops,  83.3  per 
cent  in  this  factory  district  being  dependent  on  trans- ' 
portation. 

The  difference  in  these  two  sections  lay  almost  entirely 
in  the  character  of  the  people  employed.  The  average 
for  the  whole  city  was:  Walkers  (under  1  mile).  24.4 
per  cent;  those  living  within  3  miles  from  work,  55.7 
per  cent;  within  4  miles,  68.4  per  cent;  the  per  cent  of 
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workers  daily  using  transportation  being  75.6  per  cent. 
When  rapid  transit  routes  are  laid  out,  therefore,  the 
character  of  the  population  to  be  served  is  an  important 
element  to  be  considered. 

A  special  inquiry  into  time-saving  covering  6,000  of 
the  above  workers  in  the  Loop  District  (Chart  1)  sup- 
plied the  data  for  the  curve  shown  on  Chart  3.  The 
individuals  inquired  of  for  this  purpose  were  selected 
because  they  were  as  conveniently  located  for  reaching 
either  surface  or  rapid  transit  lines.  They  were  also 
distributed  over  a  wide  area  and  at  varying  distances 
up  to  16  miles  from  the  Loop.  This  chart  therefore 
gives  a  good  idea  of  how  people  of  this  class  divide  on 
the  question  of  time  saving  in  a  city  like  Chicago, 
other  conditions  being  substantially  equal. 

Transfer  Facilities 

When  the  original  Interborough  Subway  was  laid 
out  many  loud  criticisms  were  made  of  the  local  and 
express  transfer  stations,  voicing  the  idea  that  on  short 
trips  people  would  not  trouble  to  change  cars.  Today 
exchanging  from  local  to  express  trains  and  back  again 
for  a  saving  of  even  a  couple  of  minutes  is  so  com- 
mon as  to  have  become  almost  a  vice  of  the  New  Yorker. 
On  one  surface  car  line  in  Detroit  a  traffic  count 
fhowed  that  85  per  cent  of  the  passengers  either  trans- 
ferred to  or  from  other  lines,  only  15  per  cent  of  those 
carried  starting  and  ending  their  journey  on  the  line 
itself.  At  the  City  Hall  in  Detroit  the  Woodward 
Avenue  line  received  or  delivered  57,817  transfer  pas- 
sengers daily  who  utilized  ninety-two  different  com- 
binations of  routes  at  this  point.  A  similar  condition 
exists  at  the  Public  Square  in  Cleveland,  where  79,- 
451  transfers  were  observed  in  twenty-four  hours, 
more  than  100  different  combinations  of  lines  being 
used. 

The  Chicago  investigation  showed  clearly  that  the 
transfer  privilege  at  more  than  545  intersections  of 
surface  lines  was  a  great  factor  in  determining  the 
routing  of  passengers;  from  10,000  to  even  25,000 
transfers  occurred  daily  at  single  intersections.  Many 
groups  of  large  numbers  each  were  found  who  took 
the  first  leg  of  their  journey  on  a  nearby  surface  line 
and  transferred  to  another  surface  car,  running  parallel 
to  a  rapid  transit  line,  for  a  4,  5  or  6-mile  ride. 

Careful  study  of  complete  twenty-four-hour  checks 
of  passengers  on  the  surface  and  elevated  lines  of 
Chicago  clearly  demonstrated  that  these  two  large  com- 
petitive systems  serving  a  population  of  more  than 
2,500,000  distributed  over  200  square  miles  of  territory, 
due  to  their  lack  of  co-ordination,  did  not  function  in 
such  a  way  as  to  give  the  best  service  of  which  they 
were  capable. 

When  the  problem  of  enlarging  the  Chicago  city 
transportation  system  as  a  whole  vvas  attacked  by  the 
commission  it  became  still  more  apparent  that  addi- 
tions to  the  existing  systems  on  a  basis  of  unified  opera- 
tion not  only  gave  more  capacity  for  a  given  expendi- 
ture but  provided  a  greater  variety  of  convenient  routes 
to  riders  and  would  also  be  more  economical  to  operate. 
Transportation  is  a  necessary  function  of  a  city's  life 
as  a  whole.  It  is  not  confined  to  districts,  classes  of 
people  or  occupations.  It  is  as  democratic  and  cos- 
mopolitan as  the  population  of  the  city  itself.  Such 
being  true,  a  division  into  separate  lines  serving  only 
portions  of  the  city  is  purely  artificial,  and  the  result 
of  a  system  of  development  of  these  facilities  by  in- 


dividuals largely  influenced  by  hope  of  profit  and  with 
capital  limited  by  the  assurance  of  a  return  on  their  in- 
vestment has  been  piecemeal  construction. 

When  taken  up  from  the  viewpoint  of  the  interests 
of  the  entire  city's  traveling  population  the  proper  ar- 
rangement to  accomplish  a  complete  solution  is  a  single 
unified  system  the  elements  of  which  will  each  give 
the  maximum  of  service  at  the  least  cost,  both  capital 
and  operating.  It  is  not  within  the  scope  of  this  article 
to  discuss  the  many  legal,  financial  and  other  obstacles 
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Chart  3 — Percentage  of  total  passengers  vising  rapid  transit 
for  varioiis  savings  in  time  when  both  surface  and 
rapid  transit  lines  are  available 
(From  report  of  Chicago  Traction  and  Subway  Commission) 

to  accomplish  a  general  unification  of  all  transit  facili- 
ties. However,  the  function  of  subway  and  elevated 
lines  is  so  dependent  upon  their  relation  to  the  other 
modes  of  transporting  city  passengers  that  whether 
they  should  properly  be  considered  as  competitive  in- 
dependent systems  or  should  function  as  part  of  a 
harmonious  whole  seems  to  warrant  the  foregoing  dis- 
cussions. 

Motor  Bus,  Surface,  Elevated  and  Subway  Lines 

In  order  to  consider  the  relative  value  of  these  four 
kinds  of  service  in  a  complete  unified  city  system  it  is 
simpler  to  compare  ratios  of  cost  or  performance  freed 
from  local  conditions.  Present  cost  of  construction, 
operating  expenses,  etc.,  are  so  abnormal  and  are  chang- 
ing so  frequently  even  on  the  same  system  that  direct 
comparisons  are  misleading  without  a  multitude  of 
explanations.  For  our  purpose  the  following  general 
statistics  are  typical  of  good  American  practice  on 
average  large  city  systems : 

Maximum  Passenger-Carrying  Capacity  per  hour. — 
One  way,  one  track:  Bus,  1;  surface,  1.7;  elevated,  6; 
subway,  7. 

This  means  that  large  two-car  units  on  surface  lines 
will  carry  a  little  less  than  twice  the  bus  line  under 
similar  street  conditions.  The  elevated  with  eight-car 
trains  will  supply  six  times  and  a  subway  with  ten- 
car  trains  seven  times  the  bus  line  passenger  capacity. 
This  is  on  the  basis  of  allowing  for  standees,  large 
cars  and  maximum  peak  load  conditions. 

Speed  in  Miles  per  Hour. — Average  city  conditions 
(Tifth  Avenue  Coach  Company,  8i  miles  per  hour)  : 
Bus,  1;  surface,  1;  elevated,  2;  subway,  2.  The  sur- 
face cars  and  buses  are  about  equal  in  average  speed 
and  the  elevated  and  subway  twice  as  fast. 

From  these  two  items  it  is  plain  that  where  large 
crowds  are  to  be  handled  and  the  haul  is  long  the 
subway,  and   elevated   are   immensely   superior,   having 
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seven  times  the  capacity  of  a  bus  line  and  twice  the 
speed.  As  the  presence  of  large  passenger  crowds 
means  usually  street  congestion,  these  types  have  the 
additional  advantage  therefore  of  not  occupying  street 
space. 

Cost  of  Operation  per  Car-Mile. —  (Fixed  charges  ex- 
cluded.) Subway,  1;  elevated,  1.2;  surface,  1.8;  bus,  2. 
Here  the  economy  of  train  operation  with  infrequent 
stops  and  on  an  easily  maintained  unobstructed  right 
of  way  places  the  subway  at  the  top  of  the  list. 

Operating  Cost  per  Passenger  Carried,  1919  figures. 
—  (Fixed  charges  excluded.)  Subway,  1;  elevated,  1.2; 
surface,  1.4;  bus,  2.6.  This  proportion  is  taken  from 
averages  of  the  actual  1919  figures  of  American  sys- 
tems so  far  as  they  can  be  brought  into  direct  com- 
parison. In  these  figures  there  is  of  course  reflected 
the  length  of  haul,  in  which  regard  the  rapid  transit 
lines  have  the  worst  of  the  bargain  as  they  carry  their 
passengers  probably  twice  as  far  as  the  surface  and 
three  or  four  times  as  far  as  the  bus  lines. 

Capital  per  Mile  of  Line. — Bus,  1 ;  surface,  2 ;  ele- 


The  completion  of  the  third  track  on  the  Ninth  Avenue  line 
added  greatly  to  the  carrying  capacity. 

vated,  12 ;  subway,  36.  Here  the  bus  line  makes  the 
best  showing,  with  the  surface  line  at  double  the  cost 
and  the  subway  three  times  that  of  the  elevated. 

Subway,  Elevated  and  Surface  Lines  Compared 

On  the  face  of  these  figures  the  subway  costs  thirty- 
six  times  as  much  as  the  bus  lines  and  has  only  seven 
times  the  passenger  capacity.  If,  however,  the  two 
are  compared  by  requiring  the  buses  to  move  the  sub- 
way load,  seven  lines  of  buses  would  be  required  and 
a  total  street  width  of  230  ft.,  or  four  times  the 
width  of  Fifth  Avenue  at  Forty-second  Street.  If  this 
widening  were  charged  against  the  bus  system  the  cost 
would  be  fabulous.  Similarly,  if  a  subway  were  built  to 
carry  a  load  of  7,000  passengers  per  hour,  one  train 
every  ten  minutes  would  carry  them  and  the  fare  would 
have  to  be  ridiculously  high  to  cover  the  enormous  fixed 
charges.  The  fact  is  that  such  direct  comparisons  are 
futile  and  go  to  prove  that  each  of  these  systems  has  a 
limited  field  of  its  own.  Each  type  should  be  used  for 
the  service  to  which  it  is  peculiarly  adapted  and  if 
properly  incorporated  as  part  of  a  single  system  will 
reach  its  maximum  effectiveness  and  efficiency. 

In  view  of  these  comparisons,   it  is  quite  apparent 


that  subways  should  be  confined  to  the  main  arteries 
of  the  city  system  and  so  far  as  possible  to  the  densely 
trafficked  districts.  As  the  elevated  form  of  structure 
supplies  the  same  passenger  capacity  and  speed  as 
the  subway  the  logical  plan  in  the  interests  of  economy 
is  to  come  to  the  surface  with  the  subway  and  extend 
the  service  by  elevated  wherever  the  building  and  prop- 
erty damage  is  not  too  great.  Much  talk  was  indulged 
in  a  few  years  ago  advocating  the  taking  down  of  the 
elevated  railroads  in  New  York,  but  today  with  the 
express  service  on  the  third  tracks  no  one  could  con- 
ceive of  abolishing  this  system  and  replacing  it  with 
subways  at  three  times  the  cost. 

When  people  speak  of  subways  they  visualize  the  New 
York  ten-car  train  system  in  rush  hours  and  when 
they  mention  elevated  lines  they  think  of  the  old  Ninth 
Avenue,  New  York,  or  the  Chicago  Union  Loop  lines 
with  their  unsightly  appearance  and  noise. 

It  is  a  pity  that  this  latter  conception  cannot  be  sup- 
plemented with  more  up-to-date  possibilities.  In  a  city 
like  New  York,  with  its  multiplicity  of  traction  com- 
panies, its  narrow  and  infrequent  north  and  south 
streets  and  its  unprecedented  volume  of  rush-hour  traf- 
fic, four-track  subways  paralleling  one  another  may  be 
justified,  but  in  other  cities  whose  rapid  transit  history 
is  still  to  be  written  quite  another  procedure  is  not 
only  possible  but  necessary. 

Subways  as  such  have  no  inherent  virtue.  They  are, 
as  we  have  seen,  three  times  as  costly  to  build  as  ele- 
vated lines  and  eighteen  times  as  costly  as  surface 
lines.  Why  then  should  we  not  take  the  surface  line, 
which  usually  exists  and  which  the  subway  will  parallel, 
and  leaving  it  on  the  surface  of  the  street  as  a  local 
service  transfer  vertically  to  the  subway  express  serv- 
ice below. 

Consolidation  of  Various  Systems  Desirable 

By  utilizing  the  surface  lines  as  local  and  feeder 
lines  and  transferring  long-haul  passengers  down  to 
subway  or  up  to  elevated  express  trains  a  vast  saving 
can  be  shown  over  the  building  of  a  competing  rapid 
transit  system.  This  latter,  if  competitive,  must  draw 
its  patrons  from  the  limited  territory  immediately  adja- 
cent to  its  own  lines.  This  lack  of  transfer  surface 
feeders  is  one  of  the  causes  of  the  beehive  type  of 
apartment  housing  in  New  York. 

In  a  radial  city  like  Chicago  or  Detroit  the  building 
of  rapid  transit  lines  to  all  outlying  sections  is  finan- 
cially impossible.  The  intermediate  areas  between 
trunk  lines  will  be  well  served  by  surface  lines  with 
transfers  to  these  rapid  transit  lines. 

Such  a  single  system,  it  can  be  shown,  will  give 
greater  facilities  than  two  competing  systems  and  at 
a  far  lower  cost  per  capita. 

The  consolidation  of  city  systems  has  been  frowned 
upon  by  some  people  because  it  creates  a  monopoly,  but 
with  proper  public  control  this  is  just  the  very  ele- 
ment necessary  for  success  in  giving  all  classes  of 
people  the  vast  multiplicity  of  services  called  for  by 
the  activities  of  a  big  city. 

The  dismemberment  of  some  of  the  consolidated  New 
York  Traction  groups  is  an  object  lesson  pointing  the 
way  in  the  opposite  direction.  Subways  and  elevated 
lines  are  necess'ary  parts  of  the  traction  system  of  a 
great  city,  but  they  should  have  combined  with  them 
surface  and  bus  lines  as  feeders,  all  functioning  as  part 
of  a  single  system. 


The  operating  policies  that  attract  patrons  are  discussed.    Better  freight  service  at 
higher  than  steam  road  rates  makes  wonderful  opportunity 

The  Possibilities 
of  Interurban  Railroads 

By  Britton  L  Budd 

Prestdent  Chicago,  North  Shore  &  Milwaukee  Railroad,  Chicago,  III. 


The  North  Shore  all-steel  car  limited  trains  have  won  many  new  patrons 


THE  success  of  an  interurban  railroad  is 
measured  by  the  quality  of  the  service  it  is 
in  a  position  to  give  the  public.  To  meet  the 
competition  of  the  steam  railroad  the  inter- 
urban line  must  have  many  of  the  characteristics  of  the 
steam  road  and  adopt  many  of  its  practices  and  methods. 
Men  in  charge  of  operation  of  interurban  railroads 
must  get  away  from  the  idea  that  they  are  operating  a 
street  car  line.  That  idea  has  too  long  retarded  their 
growth  and  development  in  many  localities. 

The  traveling  public  in  this  generation  demands 
speed.  The  cost  of  transportation  to  most  people  is  a 
secondary  consideration.  They  are  willing  to  pay  a 
reasonable  price  if  they  are  given  the  service  they 
demand.  On  the  other  hand  if  they  are  not  given  the 
service  they  will  not  patronize  a  road  no  matter  how 
low  its  rates  may  be. 

In  order  to  give  the  service  demanded  the  interurban 
railroad  entering  cities  of  considerable  size  must  have 
suitable  trackage  rights  and  adequate  terminal  facilities. 
Most  of  the  interurban  railroads  in  the  country  today 
lack  such  facilities,  and  that  is  the  greatest  handicap  in 
the  way  of  their  development.  It  is  one  of  the  problems 
which  must  be  solved  if  the  interurban  railroad  is  to 
develop  and  increase  its  usefulness  to  the  public. 

This  serious  handicap  of  the  interurban  railroad  is 


generally  due  to  bad  engineering  in  the  early  days  of 
the  electric  line.  In  making  that  statement  I  mean  no 
criticism  of  the  early  engineers.  The  bad  engineering 
to  which  I  refer  is  more  often  the  result  of  the  early 
engineers  having  been  compelled  to  follow  the  line  of 
least  resistance  and  select  the  most  inexpensive  route 
than  it  is  to  their  lack  of  foresight  or  poor  judgment. 
But  the  fact  remains  that  the  trackage  facilities  of 
interurban  railroads  in  most  cities  necessitate  low 
rates  of  speed  and  thus  throttle  the  possibilities  for  ex- 
pansion. 

The  operating  and  engineering  methods  and  prac- 
tices of  street  railway  companies  are  not  applicable  to 
an  up-to-date  interurban  railroad.  The  operating 
methods  of  a  well-conducted  steam  railroad  are  greatly 
superior  to  those  of  the  average  electric  railroad.  The 
latter  have  been  developed  from  the  experience  gained 
in  street  railway  operation  and  still  partake  of  some  of 
the  characteristics  of  the  horse-car  days. 

The  character  of  the  service  demanded  by  the  inter- 
urban railroad  is  very  similar  to  that  of  the  steam 
railroad  and  the  same  methods  of  operation  must  be 
adopted  if  the  support  and  approval  of  the  public  are 
to  be  attained.  On  entering  a  city  an  interurban  rail- 
road should  not  give  a  local  service.  The  route  of  least 
obstruction,  where  the  highest  speed  can  be  maintained. 
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One  of  the  automatic  substations  which  have  contributed 
vitally  to  the  character  of  service 

should  be  selected  and  stops  should  be  reduced  to  a 
minimum. 

To  maintain  the  high  rate  of  speed  essential  to  the 
success  of  the  interurban  railroad  today  great  attention 
should  be  given  to  tracks  and  roadbed.  Sho"t  radius 
cross-overs,  turn-outs,  wyes  and  sidings  should  be 
avoided.  They  consume  time,  rack  the  equipment  and 
make  the  passenger  uncomfortable.  The  automobile 
has  produced  a  change  in  the  mind  of  the  public  with 
respect  both  to  speed  and  comfort,  and  the  electric  rail- 
way must,  as  nearly  as  possible,  measure  up  to  the 
modern  standard  of  comfort  and  speed. 

The  roadbed  of  an  interurban  railroad  is  of  the  utmost 
importance  where  high  speed  is  reQuii-ed.  It  is  the 
very  foundation  of  the  business.  The  roadbed  should 
never  be  neglected.  In  building  many  of  the  electric 
lines  not  enough  attention  was  given  to  the  work  of 
tiling  and  ditching.  The  result  is  defective  track,  mak- 
ing high  speed  impossible  and  contributing  to  the  los^ 
of  patronage  that  necessarily  follows. 


The  public  is  more  sensitive  to  track  conditions  than 
most  operating  officials  realize.  If  the  roadbed  is  not 
well  maintained  by  constant  tie  and  rail  renewals,  good 
ballasting  and  thorough  drainage,  its  condition  soon  be- 
comes a  matter  of  comment  and  discussion  among 
patrons.     If  the  public  forms  an  opinion  that  the  track 
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The  load  curves  iiidicate  the  growth  as  well  as  the  character 
of  the  business   of  the   road 

is  not  what  it  should  be  the  company  will  find  it  ex- 
tremely difficult  to  overcome  that  prejudice.  It  is 
extremely  important  that  such  an  impression  should 
not  be  formed,  and  the  only  safeguard  against  it  is  the 
proper  maintenance  of  the  roadbed. 

Most  interurban  railroads  spend  money  in  advertis- 
ing.   While  I  am  not  opposed  to  newspaper  advertising 


All-steel  car  designed  to  give  the  speed  that  has  been  an  attractive  feature  of  the  North  Shore  sendee 
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and  publicity  of  all  kinds,  I  am  convinced  that  the  best 
form  of  advertising  is  giving  the  public  real  service. 
Glowing  advertisements  may,  and  I  think  they  do,  help 
to  draw  business,  but  unless  a  company  actually  "de- 
livers the  goods"  it  will  not  hold  the  business  which 
its  advertising  may  bring.  Pleased  patrons  talking 
among  their  friends  of  the  good  service  given  by  an 
interurban  railroad  are  worth  a  great  deal  more  to  a 
company  than  paid  advertisements.  The  public  cannot 
be  fooled  by  alluring  pamphlets.  They  demand  service, 
and   when    they    are   given    that    their   good    will    and 

patronage  will  fol- 
low. An  interurban 
railroad  operating 
any  considerable 
distance  should  make 
an  effort  to  fit  its 
service  to  meet  the 
transportation  needs 
of  the  people  of  that 
particular  section.  In 
order  to  obtain  the 
business  of  traveling 
men  it  may  require 
provision  for  carry- 
ing baggage.  It  is 
not  infrequent  that 
considerable  b  u  s  i- 
ness  is  lost  to  inter- 
urban railroads  due 
to  lack  of  this  accom- 
modation. This  is 
true  of  theatrical 
folk  as  well  as  trav- 
eling men.  Dining 
car  service  is  also  a  requirement  of  business  men  and 
traveling  men,  for  it  economizes  their  time.  If  dining 
car  business  is  attempted  it  should  be  the  effort  to  fur- 
nish exceptional  service  and  satisfactory  meals.  If 
this  is  not  done,  instead  of  attracting  patronage  it  will 
have  a  detrimental  effect.  Only  experienced  chefs  and 
waiters  should  be  employed  and  the  strictest  attention 
should  be  given  to  the  sanitary  condition  of  car 
kitchens. 
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The  merchandise  dispatch   has  in- 
creasing importance  in  rapidly 
growing  revenues 


The  kind  of  roadbed  that  makes  possible  the  kind  of 
service  that  sells 

The  electric  railways  of  the  country  have  suffered 
and  still  suffer  from  a  great  many  circumstances  over 
which  they  have  no  control.  But  they  also  have  suffered 
from  causes  that  are  within  their  control.  Certainly 
the  industry  has  enough  to  meet  in  the  way  of  real 
problems  without  having  to  meet  needless  criticism. 
No  matter  how  poor  a  property  may  be,  how  inadequate 
its  facilities  or  how  much  it  may  be  hampered  for  lack 
of  money,  it  still  can  be  operated  efficiently,  at  least 
as  efficiently  as  the  circumstances  will  permit,  and  give 
reliable  service. 

Transportation  of  merchandise  can  be  conducted  suc- 
cessfully on  an  interurban  railroad  at  rates  higher  than 
freight  rates  on  steam  railroads,  provided  the  service 
is  better  than  that  on  the  steam  road.  It  is  not  neces- 
sary for  the  interurban  road  to  have  a  pickup  and 
delivery  service  in  order  to  obtain  higher  rates  from 
shippers  if  the  quality  of  the  service  warrants  the 
higher  charges.  There  are  so  many  objections  to  a 
railroad  carrying  on  a  pick-up  and  delivery  business 
that  it  is  not  necessary  to  go  into  the  subject  in  detail. 
In  the  handling  of  merchandise  the  interurban  rail- 
road must  adopt  the  most  up-to-date  methods  of  solicit- 
ing, billing,  notifying  the  shipper  and  adjusting  claims 


The  cars  have  a  comfortable  seating  arrangement 
and  an  inviting  interior 


An  excellent  dining  car  service  has  attracted  many  business  men 
who  might  otherwise  patronize  steam  lines 
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TABLE    I 

Merchandise  Dispatch  Revenue,  Chicago,  North  Shore  & 
Milwaukee  Railroad 


Jan. . . 

Feb.... 

March. 

April.   . 

May 

June 

July. 

Aug 

Sept 

Oct 

Nov    .  . 

Dec... 


1915 

?521 

495 

590 

390 

1,734 

1.949 

1.906 

1,738 

1,706 

4,640 

9,221 

1,896 


1916 

55853 
1,159 
652 
1.186 
2.720 
2.986 
3,6S4 
2,511 
4.415 
3.827 
3,572 
1,555 


1917 
3315 
244 

2,381 

2,220 

2,732 

3,298* 

4,255 

5,689 

3,965 

8,821 

8,616 

6,666 


1918 

?7,502 

13,028 

7.132 

8,259 

7,700 

8.405 

9,520 

10,483 

10,562 

11.455 

12.127 

10,278 


1919 
39,303 
6,504 
8,515 
12,340 
18,658 
16,433 
17,008 
19,063 
20,009 
26,863 
22,153 
22,382 


1920 
326,354 
32,547 
33,341 
40,179 
36,157 
39,770 
39,329 


326,786       329,120       349,202      3116,451      3199,231      3247,677 
*  Operation   of   merchandise   shipments    was    begun   in   June,    1917,    between 
Milwaukee  and  North  Chicago.   This  service  was  extended  to  Evanston  in  Decem- 
ber, 1918,  and  to  Montrose  Boulevard,  Chicago,  in  November,  1919. 


promptly.  My  experience  is  that  the  shipper  does  not 
object  to  paying  a  higher  rate  than  is  charged  by  a 
steam  railroad,  provided  his  goods  are  handled  in  a 
more  expeditious  way  than  the  steam  road  can  handle 
them,  and  there  is  no  doubt  in  my  mind  that  the  inter- 
urban  can  do  that  if  it  is  efficiently  operated.  No  road 
can  expect  to  charge  higher  rates  and  give  a  "Toonerville 
Trolley"  service.  It  is  such  methods  that  have  dis- 
credited the  electric  railways  and  made  some  of  them 
a  joke  in  the  mind  of  the  shipper.  What  has  been  said 
of  passenger  service  applies  with  equal  force  to  mer- 
chandise. The  shipper  demands  service  and  he  is  will- 
ing to  pay  for  it.  The  electric  railway  is  reliable  365 
days  in  the  year  and  if  it  maintains  a  high  standard  of 
efficiency  it  will  get  business. 

There  are  wonderful  possibilities  for  the  interurban 
railroads  to  develop  a  merchandise  service.  It  is  quite 
possible  for  them  to  interchange  with  other  electric 
lines,  even  when  there  is  no  physical  connection, 
although  that  necessarily  means  some  delay  and  adds 
to  the  expense.  Where  physical  connection  can  be  made 
and  a  through  service  operated  it  is  of  great  advantage 
to  the  companies  as  well  as  to  the  communities  they 
serve.     With  the  present  shortage   of  steam  railroad 


equipment,  terminal  facilities,  etc.,  a  great 
opportunity  is  offered  the  electric  lines  to 
demonstrate  what  they  can  do. 

It  is  well  known  that  the  motor  truck 
has  its  limitations.  In  a  northern  climate 
there  are  weeks  and  sometimes  months 
when  it  cannot  operate.  Even  under  the 
most  favorable  circumstances  for  the  motor 
truck,  the  electric  railway  can  transport 
merchandise  cheaper  when  it  has  to  be  car- 
ried any  considerable  distance.  The  motor 
truck  is  a  good  auxiliary  to  the  electric 
railway  and  I  see  no  objection  to  the  elec- 
tric railways  maintaining  trucks  of  their 
own  to  transport  merchandise  to  receiving 
stations  where  the  volume  of  business  justi- 
fies it. 

The   problem   of   maintaining    highways 
for  motor  trucks,  with  loads  of  from  1  ton 
=      to  25  tons,  can  be  met  in  part  by  the  elec- 
tric railways,  and  the  truck  manufacturers  and  munic- 
ipal, county  and  state  highway  officers  are  coming  to 
a  realization  of  this  fact.     Wherever  possible,  the  elec- 


Tractois  with  trailers  have  nuide  possible  a  downtouii 
station  in  the  merchandise  dispatch   business 


TABLE    II 
Passenger  Revenue,  Chicago,  North  Shore  & 
Milwaukee  Railroad 


Jan..  .  . 
Feb.... 
March. 
April... 
May. . . 
June. . . 
July... 
Aug. . . 
Sept... 
Oct. . . . 
Nov. . . 
Dec... 


1915 
352.296 
48.391 
57,106 
64,296 
71,702 
66,936 
91,367 
88,947 
76,858 
70,293 
63,259 
59,701 


1916 

358,842 

58,000 

64,077 

74,041 

83,705 

88,655 

127,030 

111,552 

107,630 

91,229 

85,585 

83,247 


1917 

381,654 

72,106 

81.872 

93,016 

111,287 

139,858 

185,471 

193,786 

183,139 

137,073 

135,815 

127,308 


1918 
3100,218 
111,892 
139,414 
136,919 
181,370 
248,535 
326,906 
352,474 
284,325 
245,649 
251,342 
222,484 


3812,152  31,033,593  31,542,385  31,601,528  32,809,985  31,849,101 

In  1915  passenger  rates  were  on  a  5-cent  zone  basis,  length  of  zone  being  ap- 
proximately 2i  miles.  In  February,  1917,  fares  were  changed  to  a  basis  of  2 
cents  a  mile.  In  October,  1918,  interstate  and  Wisconsin  intrastate  fares  were 
increased  to  2i  cents  a  mile,  Illinois  intrastate  rates  remained  at  2  cents.  Fares 
were  increased  to  2.7  cents  a  mile  on  interstate  and  Wisconsin  intrastate  business 
on  Sept.  1,  1920. 


trie  railway  should  feature  the  slogan,  "Use  the  Electric 
and  Save  the  Highway." 

It  is  a  mistake  for  the  interurban  railroad  in  large 
_      communities  to  centralize  its  merchandise 
business  too  much.     Terminal  property  re- 
quires a  large  amount  of  capital  and  when 
the  business   is  centralized   it  brings  con- 

gestion  in  the  trucking,  a  condition  common 

on  the  steam  roads  where  it  is  not  unusual 
for  a  truck  to  waste  three  or  four  hours 
trying  to  make  a  delivery.  The  electric 
lines  should  be  in  a  position  to  offer  the 
shipper  as  an  inducement  the  assurance 
that  his  truck  or  team  can  go  to  a  conve- 
nient receiving  station,  unload  and  get  away 

IWsil        ^"   ^   *®'*^   minutes.      That    is    one    of   the 

244^329        ......      strongest  talking  points  in  getting  business, 

241,746        and   if  centralization    is   going   to   destroy 

^^^'^^^  _:i:_ll  that  feature  I  do  not  believe  it  would  be 
wise.  A  better  plan,  I  believe,  is  to  locate 
at  various  points  receiving  stations,  con- 
sisting of  a  platform,  a  driveway  for  trucks 
and  a. small  office,  where  shipments  may  be 
accumulated  and  then  transported  by  truck 
to  a  point  to  be  loaded  on  cars.  This  is 
being  done  in  Chicago  and  nearly  200  tons  a 


1919 
3206,022 
182,325 
197,847 
186,381 
218,889 
237,044 
269,983 


1920 
3205,085 
216,218 
234,297 
242,764 
291,704 
276,542 
382,491 
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day    are    accumulated     at     one     of    these 
stations. 

The  rehandling  of  shipments,  of  course, 
should  be  reduced  to  a  minimum.  As  to 
how  far  a  container  method  will  solve  this 
problem  I  am  unprepared  to  express  an 
opinion.  If  a  majority  of  shippers  shipped 
from  2  to  5  tons  in  a  container,  I  can 
readily  see  how  it  could  be  handled  with 
economy.  This,  however,  is  not  the  case 
in  most  instances,  so  that  a  container 
would  be  only  partially  filled,  or,  it  would 
contain  several  shipments  which  would  re- 
quire rehandling. 

The  North  Shore  Line,  operating  be- 
tween Chicago  and  Milwaukee,  has  devel- 
oped   in    one    and    one-half    years    a    fast 

merchandise    express    business   which   now  

exceeds  10,000  tons  per  month,  with  a  gross 
revenue  of  $.50,000  per  month.  The  type  of  equip- 
ment used  is  shown  in  an  accompanying  engraving, 
together  with  pictures  of  one  of  a  fleet  of  White  tractors 
and  trailers  used  in  moving  shipments  from  receiving 
stations  to  terminals. 

The  remarkable  growth  of  the  business  of  the  Chi- 
cago, North  Shore  &  Milwaukee,  as  shown  in  the 
accompanying  tables,  forms  an  interesting  commentary 


TABLE  IV 
Passenger  Car-Miles  Operated,  Chicago,  North  Shore  & 
Milwaukee  Railroad 


Ian. . . . 
Feb.... 
March. 
.\pril. . . 
May... 
June. .  . 
July... 
Aug.  .  . 
Sept. . . 
Oct.... 
Nov. . . 
Dec... 


TABLE    111 

Gross  Revenue,  Chicago,  North  Shore  & 

Milwaukee  Railroad 


1915  )5911,670 

1916 1,157,191 

1917  1,751,373 

1918. 2,899,975 

1919        3,237,921 

1920 4,250,000* 


*  [•".stimated  on  basis  of  eight  months  actual. 

on  the  results  which  have  accrued  from  operation  of 
the  road  on  the  policies  as  outlined  in  the  foregoing. 
With  the  problem  at  hand  that  of  building  up  the 
property,  the  service  given  on  the  North  Shore  Line 
has  been  maintained  in  the  lead  of  traffic,  the  effort 
then  having  been  made  to  bring  the  business  up  to  the 
service.  The  manner  in  which  the  riding  has  followed 
the  improvements  in  service  has  been  truly  a  revela- 
tion, it  being  sometimes  difficult  to  analyze  the  source 
of  all  the  business.  Since  1915  the  number  _^-__= 
of  pa.«sengers  carried  has  doubled,  the  num- 
ber of  passenger  car-miles  operated  has 
been  increased  nearly  two  and  one-half 
times  and  the  revenue  from  passenger  serv- 
ice quadrupled. 

The  gross  revenue  of  the  property  at  the 
present  time  includes  about  $600,000  a  year 
miscellaneous  revenue  in  addition  to  passen- 
ger and  freight,  and  this  gross  revenue  has 
grown  in  five  years  from  less  than  $1,000,- 
000  a  year  to  $3,230,000  in  1919,  and  be-, 
ginning  with  September  of  1920  the  gross 
revenue  of  the  road  is  at  the  rate  of  $5,000,- 
000  a  year. 

A  very  interesting  thing  about  this  statis- 
tical picture  of  the  North  Shore  road  is  that, 
from  a  beginning  of  practically  nothing  in 
1915,  the  total  merchandise  despatch  busi- 


1915 
187,397 
166,861 
187,322 
208,352 
237,981 
241,881 
264,220 
265,944 
256,421 
245,483 
236,120 
225,162 


1916 
201,855 
189,395 
205,720 
218,681 
261,277 
264,598 
335,061 
321.984 
314,661 
295,963 
286,812 
282,665 


1917 
273,213 
236,565 
269,339 
306,000 
342,896 
339,216 
455,374 
466.857 
459,187 
443,162 
418,207 
400,182 


1918 
313,948 
325,515 
402,953 
421,763 
410,145 
460,191 
556,795 
542,451 
513,005 
494,366 
501,164 
499,824 


1919 
473,644 
429,620 
476,672 
448,004 
487,806 
492,408 
533.050 
572,857 
559,081 
563,121 
563,903 
514,045 


1920 
510,459 
474.978 
535.054 
532,131 
593,620 
566,002 
646,704 


2,721,144    3,178,672    4,410,198     5,442,120    6,114,211     3,858,948 

ness  of  the  property  has  been  developed  until  at  the 
present  time  it  is  running  about  $50,000  per  month  and 
constantly  growing.  In  fact,  the  amount  of  this  busi- 
ness available  seems  at  the  present  time  to  be 
limited  only  by  the  company's  ability  to  handle  it.  While 
it  is  overshadowed  by  the  passenger  business  at  pres- 
ent, it  should  be  noted  that  no  particular  effort  along 
this  line  was  begun  until  1918.  This  class  of  business 
now,  however,  is  showing  a  growth  which  promises  to 
give  it  an  increasingly  important  part  in  the  total 
earnings  statement.  The  great  bulk  of  this  business 
is  made  up  of  le.ss  than  carload  shipments  of  merchan- 
dise that  come  under  the  first,  second  and  third  class 
of  commodities.  The  above  table  of  figures  on  mer- 
chandise dispatch  revenue  includes  the  l.c.l.  business 
only.  No  particular  solicitation  of  the  lower  rate  ma- 
terials or  carload  shipments  is  made  at  the  present 
time,  for  the  entire  re.sources  of  the  property  are  kept 
more  than  busy  on  the  higher  rate  merchandise  l.c.l. 
shipments.  The  rates  for  these  shipments  on  the  North 
Shore  road  average  30  per  cent  higher  than  the  similar 
rates  on  the  competing  steam  lines.  In  view  of  this 
rate  comparison,  the  fact  that  the  electric  line  is  offered 
more  business  than  it  can  handle  would  seem  to  demon- 
strate that  shippers  are  willing  to  pay  a  higher  rate 
for  a  superior  service.  Plans  are  being  formulated  for 
securing  more  equipment  and  to  increase  the  company's 
facilities  so  that  it  will  be  able  to  handle  the  growing 
volume  of  this  profitable  business. 


TABLE   V 

Number  of  Passengers  Carried,  Chicago,  North  Shore  & 
Milwaukee  Railroad 


1915 

Jan 485,680 

Feb 455,053 

March 573,802 

April 548,475 

May 603,211 

June 571,151 

July 649,803 


.•\ug. 
Sept. 
Oct.. 
Nov. 
Dec. 


642,593 
581,717 
604,694 
551,001 
545,338 


1916 

539,553 
515,874 
556,204 
580.250 
642,743 
641,649 
742,161 
701,463 
634,722 
653.901 
620,681 
630,468 


1917 
626,244 
555,664 
571,264 
643,825 
795,007 
918,133 
1,002,546 
1,044,615 
898,194 
816,230 
798,068 
767,178 


1918 

688,717 

721,648 

827,919 

783,517 

955,129 

1,129,696 

1,239,591 

1,305,555 

1.098,741 

920,109 

1,041,263 

978,938 


1919 

1,015,278 

887,197 

970,405 

942,078 

1,067,230 

1,092,289 

1,140,590 

1,146,834 

1,027,972 

1,048,824 

1,036,827 

1,050.910 


1920 

963,734 
993,768 
1,109,603 
1,066,838 
1,168,124 
1,101,538 
1,267,301 


6,812,518  7,459,669  9,436.968  11,690.823  12,426,434  7,670,906 


Safety  cars  reduce  injuries  to  passengers,  they  provide  safer,  better  paid  and  more 
interesting  work  for  the  employees,  and  they  are  popular  with  the  public 

Results  of 
Safety  Car  Operation 

By  J.  C.  Thirl  wall 

Railway  and   Traction  Engineering  Department  General  Electric  Company 


The  safety  cars  on  this  street  in  Brooklyn  do  a  good  busi7iess 


THERE  are  in  service  today  more  than  3,000 
safety  cars,  one-man  operated;  there  are  on 
order  and  in  the  course  of  construction  about 
900  more,  and  the  writer  believes  this  is  only  a 
good  start.  Their  value  to  the  industry  is  only  begin- 
ing  to  be  appreciated,  and  eventually,  we  believe,  there 
can  be  and  will  be  some  18,000  to  20,000  in  service  in 
this  country  and  Canada. 

As  nearly  as  the  benefits  already  accruing  from  ex- 
isting installations  can  be  approximated  it  may  be  said 
with  a  fair  degree  of  certainty  that  the  3,000  cars  now 
are  increasing  the  net  income  of  the  roads  which  oper- 
ate them  more  than  $12,000,000  a  year;  that  they  have 
materially  improved  the  public  relations  of  the  great 
majority  of  the  roads  using  them,  and  they  have  pro- 
vided more  comfortable,  more  interesting  and  better 
paid  work  for  more  than  5,000  platform  men.  Against 
this  splendid  showing  there  are  practically  no  offsetting 
disadvantages.  Some  few  roads  have  criticised  the 
maintenance,  some  have  felt  that  changes  in  the  doors 
or  seating  arrangement  could  be  made  to  advantage, 
some  think  the  ends  of  the  cars  must  be  strengthened 
again.st  collision.  But  no  general  criticism  of  the  design 
or  equipment  has  been  made,  and  the  volume  of  repeat 
X)rders  coming  in  from  all  sections  of  the  country  is 
the  best  testimony  of  the  general  satisfaction  which  the 
standard  car  has  given. 

The  progress  of  the  safety  car  idea  has  been  remark- 
able.   Starting  late  in  the  fall  of  1916,  or  just  four  years 


ago,  the  Stone  &  Webster  management  placed  twelve  or 
fifteen  cars  in  service  at  Fort  Worth,  Bellingham  and 
Everett.  Within  six  months  it  was  convinced  that  it 
had  discovered  a  big  new  principle  of  operation.  A 
number  of  car  and  equipment  engineers  agreed  and 
proceeded  to  advertise  the  idea.  But  by  the  end  of  1917 
there  were  less  than  100  safety  cars  in  operation,  the 
installations  were  small  and  the  whole  matter  was  still 
in  the  experimental  stage.  However,  it  was  during  this 
year  that  the  Stone  &  Webster  operators  standardized 
on  a  car  which  was  slightly  different  from  Mr.  Birney's 
original  design  and  which  with  only  slight  modifications 
in  equipment  and  dimensions  has  since  been  accepted  as 
a  standard  by  the  industry  as  a  whole.  By  the  end  of 
1918  there  were  between  500  and  600  of  these  cars  in 
service,  and  their  successful  operation  in  cities  of  con- 
siderable size,  such  as  Seattle,  Portland,  Houston,  Dallas 
and  Kansas  City,  had  given  an  immense  impetus  to 
their  general  use.  By  the  end  of  1919  there  were  approx- 
imately 150  cities  in  which  the  safety  cars  were  running 
and  about  1,600  cars  were  in  service. 

Today  the  number  of  cars  in  service  has  nearly 
doubled,  and  the  number  of  cities  in  which  they  are 
used  is  well  over  200.  When  existing  orders  are  com- 
pleted, within  a  few  months,  approximately  250  cities 
will  be  using  4,000  of  these  cars. 

The  writer  has  had  the  good  fortune  to  have  been 
able  to  observe  at  first  hand  the  development  of  safety 
car  operation  in  the  majority  of  the  larger  installations, 
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and  his  impressions  of  results  are  based  on  his  personal  have    thought    it    necessary    to    segregate    their    cost 

observations  and  on  conversations  with   an  unusually  accounts  as  between  the  safety  cars  and  their  other 

large  number  of  operating  officials,  public  service  com-  equipment. 

missioners  and  engineers,  city  officials  and  car  riders.  ^              _,             ^       ^ 
He  has,  as  a  result  of  such  talks  and  experience,  been  Cost  of  Safety  Car  Operation 
absolutely   convinced    that    the    light-weight,    one-man  However,  nine  companies,  operating  307  cars,  sub- 
operated  safety  car  is  the  best  vehicle  yet  developed  mitted  complete  figures  segregated  into  the  five  chief 
with  which  to  meet  the  average  and  normal  passenger  operating  accounts  and  comparing  the  cost  per  car-mile 
transportation  conditions  in  every  city;  that  it  can  be  of  the  safety  car  and  of  their  two-man  cars,  and  four 
operated  more  economically  per  passenger  handled  than  other  companies,  operating  227  cars,  gave  comparative 
any  other  type  of  car;  that  with  it  a  better  and  more  figures  on  certain  items,  such  as  power  and  maintenance, 
generally  satisfactory  service  _ 
can  be  offered  to   the  public  TABLE    I 

tSan  w"th  anyTtherTitS  ^ist  of  Thirty-eight  Companies  Which  Have  Operated  Cars 

it  is  extremely  popular  with [ Frior  to  June,  1920 

the  riding  public,  not  only  be-  .^.^  ^^ 

cause  of  the  improved  service  Safety         Number  Operated 

that  has  usually  accompanied  Cars 

its  use  but  because  of  its  de-  „      ^,""^"  "^  ^.T^*"-^   .       ,  ,       .,  ,,                    '^°"''°"          ^"'""^  ^^'"^'  Maximum 

J     .,.                ,...         J  Hrooklyn  Rapid  Transit,  Brooklyn,  N.  Y 206  168                192 

Sign  and  riding  qualities,  and  Kansas  City  Railways,  Kansas  Ciiy,  xMo 95  69                 75 

that  its  general  adoption  and  Third  Avenue  Railway,  New  York  City 90*  64*               SO* 

wider  use  hold  out  better  pros-  '"^e  Connecticut  Company,  Bridgeport,  New  Haven,  Hartford, 

pectS    of    financial    rehabilita-  SeSkMunicipaiStreet  RaiWay.Seattie.Wash.  ■.•.•.■.■.■.;.::::::  !  65  28  40 

tion  to  the  average  road  than  Pacoma  Railway  &  Power  Company,  Tacoma,  Wash 62  44  58 

does  any  other  physical  change  Trenton  &  Mercer  County  Traction  Corporation,  Trenton,  N.  J..  .  60  45  55 

that  can  be  made  in  the  oper-  ■[J'^l^^^'^  Traction  &  Light  Company  Terre  Haute,  Ind 56  48  52 

^  .Northern  lexas  fraction  Companv,  rort  Worth,  Tex 5O  30  3O 

ation  of  the  electric  railways.  Tampa  Electric  Company,  Tampa',  Fla 30  31  36 

But    to    confirm    these    gen-  Colorado  Springs  &  Interurban  Railway,  Colorado  Springs,  Col  35  11  29 

eral  impressions  and  to  secure  Illinois  Traction  System,  Quincy  and  Decatur,  Illinois       ^.  .  34  31  34 

"^  rennsylvania-Uhio  r,lectric  Companv,  Newcastle  and  Sharon,  Pa.  .i2  21  27 

accurate   and    up-to-date    data  Houston  Electric  Company,  Houston,  Tex 31  27  31 

on    results    actually    obtained.  Eastern  Texas  Electric  Company,  Beaumont,  Tex 30  12  26 

particularly   in   regard   to   the  Birmingham  Railway,  Light  &  Power  Company,   Birmingham, 

effect  on  net  income  resulting  PhiladelphiaRapidTransit,  Phi'ladeiphia,  Pa .'......'.......  ^  25  16  22 

from  the  use  of  these  cars,  a  Portland  Railway,  Light  &  Power  Company,  Portland,  Ore 25  20  25 

questionnaire    was     addressed  fuget  Sound  Power  &  Light  Company   Beliingham,  Wash 24  16  20 

7                 J,     .         ,-,                   ■  Virginia  Railway  &  Power  Company,  Petersburg,  Va 22  1/  22 

to   some   forty-odd  companies.  ^1  Paso  Electric  Railway,  El  Paso,  Tex 20  18  20 

in  every  section  of  the  United  Cumberland  County  Power  &  Light  Company,  Portland,  Maine.  .  15  12  14 

States,  these  companies  being  Bangor  Railway  &  Electric  Company,  Bangor,  Maine 15  10  12 

,,                       ,  .  ,                  ,  Saginaw-Bay  City  Railwav  Company,  Saginaw,  Mich 14  11  13 

the    ones    which    were    known  Texas  Electric  Railway,  Waco,  Tex.    ..... 14  13  14 

to  have  been  operating  safety  Dallas  Railway,  Dallas,  Tex 12  8  11 

c"ars    for   one   year   or   longer,  Springfield  Traction  Company,  Springfield,  Mo 12  12  12 

nrinr  tn    Tnnp     iq9n       TViirtv  Austin  Street  Railway,  Austin,  Tex 10  9  10 

prior  to  June.    lyzu.      Ihirty-  Lincoln  Traction  Company,  Lincoln,  Neb 10  9  10 

eight  companies,  owning  more  Louisville  &  Southern  Indiana  Traction  Company,  New  Albany, 

than   1.200cars,  answered,  and         Ind 10  10  10 

the   summary  of  their  replies  Na^hvilleRailway  &  Light  Company  Nashville,  Tenn.      10  10  10 

•  .  ^  Chicago,  South  Bend  &  Northern  Indiana  Traction  Companv, 

and  the  data  submitted  form         South  Bend,  Ind 10  9  10 

the  basis  of  this  article.     The  Columbus  Railroad,  Columbus,  Ga 8  6  8 

thanks   of   the   writer   and   of  Hot  Springs  Street  Railway   Hot  Springs,  Ark 7  7  7 

,,       _,                    „                     ^  Oklahoma  Union  Railway,   lulsa,  Okia 6  3  .-^ 

the  Electric  Railway  Jour-  __  

NAL  is  extended  to  the  com-  1,255  923  1,127 

panies      named      in      Table      I,  *  The  one-man  cars  of  the  Third  Avenue  Railway  are  not  the  standard  Birney  type  of  safety 

which  were  kind  enouch  to  re-  '^^rs.    They  are,  however,  light-weight  cars,  with  safety  features,  and  are,  therefore,  included.    All 

^    ^,  ,.  ,      ..      ,  other  cars  listed  above  are  of  the  standard  tvpe. 

port  the  questions  submitted.  ' 

A    good    indication    of    the 

feeling  of  the  operators  of  the  above  properties  is  that  They  all  agree  remarkably  closely  in  the  proportionate 

at  the  time  the  above  I'st  was  compiled  nineteen  of  the  saving  of  the  safety  car  as  compared  with  their  heavier 

companies   had   orders   in   for  approximately   350   ad-  two  man  type,  although  the  total  costs  of  the  various 

ditional  safety  cars  and  at  least  five  others  were  pre-  roads  vary  widely  due  to  differences  in  wage  scales,  cost 

vented  from  ordering  more  only  by  difficulties  in  financ-  of  power,  schedule  speeds,  etc. 

ing  the  purchase.  For  instance,  one  road  on  the  Pacific  Coast  reports 

As  stated  previously,  all  of  these  companies  had  been  the  total  cost  of  operation  for  its  two-man  cars  as  44 

operating  safety  cars  for  periods  of  from  one  to  three  cents  per  car-mile  and  for  its  safeties  as  24  cents  per 

years,  a  long  enough  period  to  enable  them  to  judge  with  car-mile,  a  reduction  of  45  per  cent.     The  records  of  a 

reasonable  certainty  the  capabilities  and   effectiveness  road  in  a  smaller  city  of  the  Middle  West  show  the  same 

of  the  car  and  the  results  of  the  service  rendered  and  relative  figures  to  be  20.2  cents  and  11.5  cents  respec- 

to  ascertain  the  operating  cost  as  compared  with  other  tively.     This  corresponds  to  a   reduction   in  operating 

types.     Unfortunately,    comparatively    few    companies  expenses  of  43  per  cent. 
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The  averages  of  all  the  figures  submitted  are  as  given 
in  Table  II. 


TABLE     II 
Operating  Costs  in  Cents  per  Car-Mile 

Safety  Two-Man 

Cars  Cars 

Maintenance  of  way  and  structures.     1.6  3.3 

Maintenance  of  equipment 1.7  3.6 

Power 1.9  3,8 

Transportation 8.4  13.9 

General 2.4  3.2 

Total  operating  cost 16.0  27.8 


Saving 
Per  Cent 

52 
53 
50 
40 
25 

42.5 


The  percentage  of  reduction  in  the  individual  items 
and  in  the  total  cost  per  car-mile  agrees  closely  with 
other  data  previously  obtained  by  the  writer.  The 
variations  between  records  of  the  various  roads  are 
slight,  and  the  records  are  based  on  a  sufficient  number 
of  cars,  operating  under  widely  varying  conditions,  to 
be  repre.«entative.    Undoubtedly,  the  averages,  as  shown 


receipts  advanced  in  full  proportion  to  the  increased 
mileage.  One  company  with  100  per  cent  more  service 
found  only  20  per  cent  more  riding.  Others  report 
increases,  but  say  that  other  factors,  such  as  change  of 
fares,  fluctuations  in  population,  etc.,  make  it  impossible 
to  tell  what  effect  the  improved  service  had  on  the 
volume  of  traffic.  Nineteen  companies  give  figures 
which,  averaged,  show  that  with  a  52  per  cent  increase 
in  miles  operated  they  secured  a  37  per  cent  increase  in 
revenue  passengers  carried.  This  agrees  fairly  well 
with  the  data  presented  by  H.  G.  Bradlee  at  the 
November,  1918,  convention  of  the  American  Electric 
Railway  Association. 

The  companies  reporting  used  about  70  per  cent  of 
the  cars  they  owned  in  all-day  service,  and  in  rush- 
hour  service  an  additional  20  per  cent.  The  average 
receipts  per  car-mile  were  28.5  cents;  the  average  speed 
8.4  m.p.h.  The  average  operating  costs  were  16  cents 
per  car-mile  for  the  safety  cars  and  27.8  cents  for  the 
two-man,  heavier  types.  The  average  effect  on  net 
income,  therefore,  for  the  roads  using  the  safety  car  on 


Although  in  operation  only  a  short  time  in  Los  Angeles,  safeties  are  as  popular  there  as  elsewhere 


in  Table  II,  can  be  duplicated  by  any  road  and,  for 
equal  car  mileage,  any  urban  electric  railway  can  secure 
a  reduction  of  approximately  40  per  cent  in  its  operat- 
ing cost  or  it  can  operate  80  per  cent  more  mileage  with 
safety  cars  than  with  heavy  two-man  equipment  with 
no  increase  in  operating  expense.  It  therefore  follows 
that  increases  in  service,  or  mileage,  amounting  to  30 
per  cent,  40  per  cent  or  50  per  cent  can  be  made  and 
still  save  materially  in  the  operating  accounts. 

The  great  majority  of  installations  have  been  upon 
the  latter  basis.  Of  the  thirty-eight  companies  report- 
ing, only  ten  made  car-for-car  replacement.  They  are 
in  general  the  smaller  cities  and  own  only  124  cars,  or 
less  than  10  per  cent  of  the  total.  Three  companies 
owing  137  cars  report  100  per  cent  increase  in  service, 
or  two  safety  cars  operated  for  every  two-man  car  dis- 
placed. The  remaining  twenty-five  companies,  owning 
approximately  1,000  safety  cars,  all  show  increases  in 
service  ranging  from  20  per  cent  to  80  per  cent,  and 
averaging  50  per  cent. 

The  effect  on  riding  or  on  the  gross  passenger 
receipts  varies  quite  widely,      gome  companies  report 


an  improved  service  basis  is  shown  by  Table  III,  based 
on  a  100-car  installation. 

These  figures  represent  almost  exactly  the  average 
results  reported  by  the  companies  which  gave  increased 
service.  After  replacing  two  old  cars  with  three  safety 
cars,  and  increasing  mileage,  which  is  the  measure  of 
service,  52  per  cent,  they  still  save  one-eighth  of  their 
former  operating  cost  and  raise  their  gross  passenger 
revenue  37  per  cent.  The  net  result  is  an  increase  in 
net  income  of  more  than  $3,700  for  each  safety  car  pur- 
chased, or  more  than  50  per  cent  per  annum  on  their 
present  selling  price. 

Savings  for  a  Car-to-C.ar  Replacement 

It  is  harder  to  calculate  what  the  roads  are  saving 
that  are  able  to  make  a  car-for-car  replacement.  The 
properties  which  have  kept  records  are  all  in  fairly 
large  cities,  and  all  report  an  improved  service.  Of 
course,  even  in -the  larger  cities  there  are  some  lines 
where  traffic  is  so  light  that  the  safety  car  can  be  readily 
applied  on  existing  headways  and  schedule  speeds,  and 
on  such  properties,  using  the  relative  costs  of  operation 
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Gaiety  car  at  loading  platform,  Kansas  City 


They  pass  ivithoiit  trouble  under  elevated  structures 


of  the  foregoing  tabulation,  the  results  of  car-for-car 
replacement  would  be  as  shown  in  Table  IV. 

In  the  smaller  cities,  where  car-for-car  replacement 
would  be  the  normal  rather  than  the  exceptional  pro- 
cedure, wage  costs  are  usually  below  that  of  the  larger 
communities  and,  in  most  cases,  single-truck  cars  of 
moderate  weight  are  used.  Under  these  circumstances, 
the  savings  in  power,  maintenance  and  platform  costs 

TABLE    III 
Comparative  Costs  and  Receipts  on  2  to  3  Basis 

Two-Man  Safety 

Cars  Cars 

Total  cars  required 67                           100 

Cars  operated  sixteen  hours  daily.  .  46                           70 
Cars   operated    four    hours,    except 

Sundays 13                           20 

Car-miles  per  annum 2,393,000             3,644,000 

Increase  in  service S2  per  cent 

Receipts  per  annum,  at  31.7  cents 

per  car-mile 3758,130              

Receipts  per  annum,  at  28.5  cents 

per  car-mile 81,038,540 

Increase 37  per  cent 

Annual  operating  cost  at  27.8  cents 

per  car-mile $665,254              

Annual  operating  cost  at  16.0  cents 

per  car-mile 3583,040 

Decrease 12.5  per  cent 

Operating  ratio 87.  5  per  cent       56  per  cent 

Net  income 382,876              3455,500 

Increased  net  income 3372,624 

Increase  per  car  purchased 33,726 


are  less,  but  if  we  may  take  the  figures  from  Terre 
Haute  as  typical,  where  the  average  cost  per  car-mile 
for  the  safety  cars  is  11.5  cents  and  for  the  two-man 
cars,  mo.st  of  which  were  single  truck,  is  20.2  cents, 
the  saving  per  car  purchased  on  a  car-fQr-car  replace- 
ment basis,  and  making  the  same  mileage  as  in  the  table 
above,  would  be  slightly  more  than  $3,200  per  car 
annually.    Of  course,  in  the  case  of  Terre  Haute,  this 

T  A  B  L  E     I  V 

Estimated  Saving  on  Car-for-Car  Replacement 

Two-Man  Safety 

Cars  Cars 

Total  cars  required 100  100 

Cars  operated  sixteen  hours  daily 70  70 

Cars    operated    four    hours    dailv,    except 

Sundav .' 20  20 

Car-miles  per  annum 3,644,000  3,644,000 

Annual  cost  of  operation  at  27.8  cents 31,013,030 

Annual  cost  of  operation  at  16  cents 3583,040 

Annual  saving  per  car  purchased 34,300 

plan  was  not  followed.  A  liberal  increase  in  numbers  of 
cars  and  in  the  schedule  speed  was  made,  and  it  is 
gratifying  to  note  that  the  increased  traffic  which 
resulted  has  paid  a  far  more  liberal  return  on  its  invest- 
ment in  new  equipment  than  could  have  been  secured  by 
straight  replacement.  The  company's  records  show  an 
increase  in  net  income  of  more  than  $4,000  per  car  and 
good  results  in  the  improvement  of  public  relations. 


Trenton,  N.  J.,  has  sixty  of  these  ears  in  daily  operation 
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A  point  of  great  interest  to  the  public  and  to  the 
operators  alike  is  the  relative  safety  of  operation  of 
two-man  and  of  one-man  cars.  W.  H.  Burke  has  treated 
this  subject  so  exhaustively  in  a  recent  issue  of  the 
Electric  Railway  Journal  that  it  is  unnecessary  to 
go  into  any  great  detail.  He  demonstrated  conclusively 
that  the  safety  car  was  well  named,  that  it  actually  does 
have  fewer  accidents  than  the  older  cars  handled  by 
two  men  and  that  personal  injuries  both  of  the  public 
and  employees  are  reduced  by  its  use.  But  some  figures 
along  a  similar  line,  derived  from  the  reports  of  a 
greater  number  of  companies,  may  be  of  interest.  The 
questionnaire    sent   out   in   the    inquiry   on   which   the 


ACCIDENTS   involving    PERSONAL   INJURY 

Passengers  Carried  per  Injun- 
Safe^  Cars  Two-man  Cef 
123,000  49,000 


■  Total  acoidents  per  1,000  car-miles 
Safety  Cars  Two-man  Cars 

0  M  0  59 


present  article  is  based  called  for  the  relative  number  of 
accidents  involving  personal  injuries,  both  in  terms  of 
car-miles  operated  and  of  passengers  carried.  Fourteen 
companies  operating  560  safety  cars  replied  with  definite 
figures.  Only  one  showed  any  increase  in  such  accidents, 
one  reports  no  change  and  twelve  report  a  material 
reduction.  The  average  of  the  replies  on  this  subject 
can  be  grouped  as  shown  in  the  above  table. 

The.se  figures  are  even  more  favorable  than  Mr. 
Burke's,  his  data  being  based  on  all  accidents,  whether 
involving  personal  injury  or  not.  In  addition  to  the 
fourteen  roads  which  gave  statistics  on  this  subject, 
seventeen  others  expressed  opinion,  and  only  two  of 
these  claimed  any  increase  in  personal  injuries.  The 
balance  report  "personal  injuries  reduced."  "step  acci- 
dents less,"  etc.,  but  a  number  say  in  e.Tect  '"personal 
injuries  less,  but  property  damage  more."  In  fact,  after 
reading  all  the  replies,  the  conviction  is  unescapable  that 
collisions  with  other  vehicles,  especially  automobiles,  are 
more  frequent  with  safety  cars  than  with  heavier  types, 
and  that  the  damage  done  to  the  safety  car  is  greater. 
This  condition  may  and  probably  will  be  minimized  by 
changes  in  the  platforms  and  brake  rigging  of  the  cars 
during  the  past  year.  The  car  builders  have  made  a 
considerable  improvement  in  these  two  details,  largely 
as  a  result  of  complaints  of  collision  damage. 

What  Are  the  Limiting  Features 

The  replies  to  a  question  as  to  what  are  the  factors 
limiting  the  use  of  one-man  cars  were  nearly  all  alike 
in  the  trend  of  thought.  There  seems  to  be  a  general 
conclusion  that  there  are  no  limiting  conditions  in  cities 


up  to  150,000  unless  it  be  lines  crossing  a  great  number 
of  steam  road  crossings,  or  a  line  carrying  an  unusually 
large  factory  load.  For  all  cities,  the  almost  universal 
answer  was  that  the  only  limiting  factor  was  track 
saturation  or  traffic  density,  and  various  operators  differ 
in  their  ideas  as  to  where  this  density  forces  the  use 
of  larger  two-man  cars.  One  or  two  believe  that  lines 
having  normal  headways  of  less  than  four  minutes  are 
unsuitable  for  the  safety  car.  But  a  manager  in  one  of 
the  very  biggest  cities,  who  has  had  a  wide  experience 
in  operating  safety  cars,  says  that,  on  lines  with  loops 
at  both  ends,  he  "sees  no  reason  why  they  could  not 
be  operated  on  a  thirty-second  headway"  and  that  on 
lines  where  the  car  operator  has  to  change  ends  he  is 
now  operating  on  two-minute  headways  with  satisfac- 
tory results.  Perhaps  a  consensus  of  opinion  would  be 
that  where,  on  two  to  three  minute  headways,  the  aver- 
age maximum  load  on  the  safety  car  exceeds  fifty  pas- 
sengers a  larger  car  can  be  used  to  greater  advantage. 

Conclusions  Derived  from  Study 

To  the  writer  all  these  facts  make  the  conclusion 
inevitable  that  the  safety  car  has  been  such  a  tre- 
mendous success  that  no  urban  electric  railway  in  North 
America  can  afford  to  neglect  its  possibilities;  that  its 
use  will  be  very  rapidly  extended  until  the  bulk  of  the 
all-day  runs,  or  basic  schedules,  in  every  city  will  be 
handled  with  these  cars.  Summarizing  all  of  the  fore- 
going data,  which  only  confirm  observations  and  pre- 
dictions made  by  the  writer  for  the  last  three  years,  we 
can  confidently  say  that  the  safety  car  will,  on  the 
average,  produce  sufficiently  more  net  income  to  pay  for 
itself  in  less  than  two  years;  that  its  effect  on  the 
finances  of  a  company  becomes  more  pronounced  as 
wages  and  fuel  costs  increase,  and  that  no  other  change 
in  the  physical  equipment  of  any  road  can  possibly  be 
made  that  will  so  favorably  or  so  extensively  affect  the 
operating  ratio  of  the  entire  property.  To  many  rail- 
ways its  use  to  the  maximum  extent  will  spell  all  the 
difference  between  prosperity  and  bankruptcy.  To  many 
others  it  will  give  the  ability  to  pay  a  liberal  return  to 
the  stockholders  and  enhance  the  value  of  all  their 
securities.  For  thousands  of  platform  men  it  will  pro- 
vide safer,  better  paid  and  more  interesting  work.  And 
to  millions  of  city  dwellers,  it  will  offer  a  more  com- 
fortable, a  more  frequent  and  more  satisfactory  service. 

And  by  all  of  these  groups  there  will  be  voiced  the 
sentiment,  tersely  expressed  by  a  good  friend  of  the 
writer's  in  Texas,  one  of  the  pioneers  in  the  safety  car 
movement,  "It  is  good  enough  for  us!" 


Cross-seat  safety  car  and  longitudinal-seat  two-man  car  at  Willnimsbvrg  Bridge  Plv:.c,  IJiuoklyn 


Close  relation  of  efficient  schedules  to  economical  operation.      The  eight-hour-day 
problem  as  worked  out  on  the  Boston  Elevated  Railway 

The  Scientific 
Arrangement  of  Schedules 

By  Edward  Dana 

General  Manager  Boston  Elevated  Railway 


Three-car  trains  used  on  Reservoir-Beacon  Street  subway  route,  Boston.    During  rush  hours  these  trains  operate 

on  a  four-minute  headway  on  this  route 


THE  public  usually  measures  street  railway 
service  by  the  trip.  The  study  of  traffic  has 
to  do  with  the  number  of  trips  operated  and 
their  arrangement  through  the  various  hours 
of  the  day  according  to  the  time  they  start.  The  science 
of  schedule  construction  has  to  do  with  the  arrangement 
of  these  same  trips,  which  the  traffic  survey  has  defi- 
nitely established  into  hours  of  labor  for  the  men  en- 
gaged in  platform  service. 

Many  people  fail  to  appreciate  the  complex  nature  of 
this  whole  problem  and  the  fact  that,  while  certain 
general  principles  apply,  almost  every  group  of  trips 
which  has  to  be  arranged  as  a  schedule  offers  its  own 
particular  problem.  In  consequence,  it  is  neither  ac- 
curate nor  fair  to  compare  schedules  in  different  locali- 
ties without  a  complete  knowledge  of  all  the  factors. 

The  relation  of  proper  schedules  to  economical  and 
efficient  operation  has  always  been  an  important  matter. 
The  increased  cost  of  labor,  with  the  advance  in  the 
price  of  coal,  however,  today  makes  every  car-mile 
operated  play  an  important  and  vital  part  in  the  situa- 
tion, especially  as  it  applies  to  fares.  The  aim  of  the 
company  should  be  to  draft  a  schedule  scientifically 
arranged  to  provide  just  the  proper  amount  of  service 
to  meet  the  traffic  requirements  over  each  route  and  over 
each  portion  of  that  route.  Any  more  service  is  waste- 
ful and  affects  tl  e  cost  of  operation.  Any  less  service 
is  likewise  wasteful,  by  reason  of  its  inadequacy  and 
consequent  irregularity,  overcrowding  or  delay,  result- 
ing in  loss  of  business  and  additional  expense. 


The  task  of  arranging  such  an  ideal  schedule  for 
week-day,  Saturday,  Sunday  and  holiday  time-tables,  as 
well  as  to  meet  the  varying  traffic  fluctuations  during 
the  seasons  by  placing  in  operation  short  line  service, 
varying  the  headway  or  adding  trailers,  is  one  of  the 
most  important  elements  today  in  operating  any  street 
railway  system. 

The  second  phase  of  the  task  is  to  arrange  the  work 
of  platform  men  so  as  to  provide  for  their  working  as 
closely  as  possible  to  the  stated  maximum  number  of 
hours  as  well  as  to  perform  the  work  within  another 
definitely  stated  period  of  elapsed  time. 

The  growth  of  the  labor  organizations  and  the  enact- 
ment of  local  laws  governing  hours  of  labor  have  re- 
sulted in  the  necessity  of  a  thorough  knowledge  on  the 
part  of  not  only  the  operators  of  street  railways  but 
labor  executives  as  to  the  fundamental  principles  of 
schedule  construction.  In  the  past  street  railway  com- 
panies, believing  that  they  were  making  an  arrange- 
ment of  trips  in  the  most  economical  manner,  required 
men  to  work  platform  time  of  ten,  eleven  or  twelve 
hours,  and  spread  time  of  from  twelve  to  twenty  hours. 
It  is  true  that  thereby  the  crew  force  was  reduced, 
which  must  be  the  goal  in  the  interests  of  all  concerned 
under  any  circumstances,  but  the  distribution  of  the 
work  was  unequal  and  unfair.  In  those  days  there  was 
no  guarantee  or  minimum  wage  per  day,  and  the  result 
was  that  after  all  possible  trips  were  crowded  into 
schedule  runs  of  long  platform  as  well  as  outside  time, 
proportionately  few  trips  were  left.    But  the  trips  that 
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of  men,  namely,  the  so-called  regular  men  as  well  as 
the  extra  men,  were  restless  that  attention  was  dravsTi 
to  the  subject  of  hours  of  labor  on  street  railways  and 
changes  made  designed  to  improve  conditions. 

During  this  period  of  the  industry  street  railway 
executives  were  arguing  that  the  old  time  schedules 
could  not  be  changed  without  prohibitive  costs,  and  labor 
executives  were  demanding  working  conditions  that 
absolutelv  failed  to  fit  the  nature  of  the  industry-,  and 


Chart  1 — Shom7ig  distribution  of  trips  on  Boston  Elevated 
oil  Monday,  April  12,  1920,  a  typical  iveek  day 

were  left  were  trips  operated  during  the  morning  and 
evening  rush  hours,  and  in  most  instances  they  pro- 
vided only  a  few  hours'  work  each  day  for  the  men 
required  to  operate  them.  The  result  of  this  policy  was 
that  neither  class  of  men  engaged  in  the  business  was 
satisfied.  Those  men  having  a  regular  day's  work  dis- 
liked the  long  hours  required  to  secure  their  day's  work, 
and  those  having  only  a  few  trips  during  the  morning 
and  evening  rush  hours  could  not  earn  a  sufficient  wage 
to  remain  in  the  business.  The  result  was  a  labor  turn- 
over of  very  substantial  proportions,  running  in  some 
instances  to  the  equivalent  of  a  complete  reversal  of  the 
force  during  the  year. 

Failure  to  analyze  the  schedule  problem  was  one  cause 
for  this,  and  while  the  street  railways  believed  the  trips 
were  arranged  in  the  most  economical  manner  as  far  as 
cost  was  concerned,  actually  when  one  considers  what 
the  expense  was,  due  to  accidents  and  supervision  to 
handle  such  a  labor  turnover,  it  is  very  easy  to  see  that 
this  was  a  "penny  wise,  pound  foolish"  policy. 

It  is  hardly  to  be  wondered  at  that  when  both  types 


TABLE     1 

Details  of  Trips  Shown 

in  Chart  I 

.Average 

No. 

Per  Cent 

Per  Cent 

Revenue 

of 

of 

of 

Passengers 

Hours 

Trips 

Trips 

Passengers 

per  Trip 

4-5 

81 

0.47 

0.23 

27.55 

5-6 

453 

2.67 

1.72 

37.22 

6-7 

1,064 

6.27 

6.15 

56.77 

7-8 

1,546 

9.11 

9.94 

63.15 

8-9 

1,507 

8.88 

8.91 

58.07 

9-10 

841 

4.96 

4.02 

46.92 

10-11 

701 

4.13 

3.81 

53.32 

11-12 

657 

3.87 

3.76 

56.26 

12-1 

677 

3.99 

3.92 

56.98 

1-2 

650 

3.83 

4.69 

70.81 

2-3 

650 

3.83 

4  84 

73 .  19 

3-4 

757 

4.46 

4  84 

62.81 

4-5 

1,253 

7.39 

8.10 

63.46 

5-6 

1.621 

9.55 

12.40 

75.20 

6-7 

1,048 

6.18 

5.47 

51.25 

7-8 

737 

4.35 

5.00 

66.58 

8-9 

619 

3.65 

2.77 

43.94 

9-10 

580 

3.42 

2.69 

45  54 

10-11 

616 

3.64 

3.36 

.=^350 

11-12 

517 

3.05 

2.15 

40.77 

12-1 

248 

1.46 

0  74 

29 .  46 

1-2 

64 

0.38 

0.23 

35.11 

2-3 

43 

0.25 

0.16 

36.02 

3-4 

36 

0.21 

0.10 

29.33 

16,966 

100.00 

100.00 

9S2.154* 

*Total  revenue  passengers 


Chart  HI — Showing  ear-runs  from  Cypress  Street  carhouse  April  27,  1920,  based  on  trip  schedule  shown  in  Chart  II 
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in  extreme  cases  would  actually  require  double  sets  of 
men  to  perform  the  work  in  each  rush  hour.  Meanwhile, 
but  little  study  was  given  to  the  real  economics  of 
schedules,  to  devise  ways  and  means  with  the  smallest 
possible  number  of  men  or  so  to  arrange  the  work  as  to 
provide  as  nearly  as  possible  an  equitable  division  of  the 
work  and  yet  impose  no  severe  hardship  on  any  group 
in  the  service  because  of  spread  of  hours  on  platform 
service. 

Many  persons  in  those  days  discussed  this  confusing 
subject  at  length  without  a  very  definite  idea  of  what 
it  was  all  about.  Today  conditions  are  gradually  be- 
coming standardized,  and  the  importance  of  a  thorough 
knowledge  of  the  subject  by  the  executives  of  both  the 
railway  as  well  as  the  labor  organization  is  appreciated. 
As  arbitration  becomes  more  frequent  it  is  absolutely 
necessary  that  this  subject  be  shorn  of  its  mystery  and 
both  men  and  management  talk  the  same  language  with 
reference  to   it,   otherwise   mistakes  will   surely   occur 
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T  A  B  L  F.  II 

Division  of  Schedule  and  Additional  Runs  by 

Platform  Hours  and  Spread  Hours 

Platform  Hours  Spread  Hours 

Flight 
Hours 
6-   6i- 7-     1\-    8    Total      or      8-    9-    10-    11-12- 
6i  7     7J     8       8|  Runs  Less     9    10     11      12     13 
Conductors 
Schedule 

runs..    1  41  440  863   134   1482  147  126  514  171 
Additional 

runs  .  .  1   149  150     10  6     15 

\Iotormen 

runs..   1  45  399  845  151   1441   159  127  554  200     59  128  214 
Addition- 
al runs  1     43  44       9  2 


13- 
14 


qi   190  243 
76     36       7 


16     11 


Chart  II — Showing    trips   by    routes   from   Cypress   Street 
carhouse  on  April  27,  1920 

from  the  decision  of  a  neutral  party  who  through  no 
fault  of  his  own  has  not  had  the  fundamental  economics 
of  schedule  construction  properly  explained  both  as  re- 
gards fair  working  conditions  as  well  as  the  ultimate 
cost  to  the  car  riders.  A  consideration,  therefore,  of 
the  essential  factors  in  schedule  making  is  necessary. 

Two  Factors  in  Schedule  Construction 

Two  underlying  factors  in  schedule  construction  are 
most  important.  The  first  of  these  is  the  i-elation  be- 
tween the  base  or  normal  schedule  and  the  peak  de- 
manded in  the  rush  hours,  or,  in  other  words,  the  per- 
centage of  excess  of  service  in  the  rush  hours  over  the 
non-rush  hours.  The  second  of  these  factors  is  the 
spread  of  hours  which  are  required  to  insure  the  morn- 
ing and  evening  rush  hour  trips  in  excess  of  the  base 
schedule  being  operated  by  the  same  men.  Both  of  these 
factors  vary  in  different  cities  and  even  in  different  car- 
houses  in  the  same  cities.  Cars  serving  a  factory  section 
of  a  city  must,  of  necessity,  have  different  hours  than 
those  serving  a  residential  section  where  lawyers  or 
bankers  predominate. 


Div.a. Cypress  Bt  Bta.  Weekday TimeTable  No. 183,!nEffect  Apr. 27.1920 
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Chart  IV — Slioiving  crew-runs  from  Cypress  Street  carhouse,  April  27,  1920,  based  on  car-runs  shown  in  Chart  111 
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TA  B  L  F.   Ill 
Daily  Division  of  Time  of  Platform  Men 

Per  Cent 
Total  of  Total 
Hours         Hours 

1.  Actual    platform   time   used   on    schedule 

(running  time  multiplied  by  the  number 

of  trips,  plus  layover  time  actually  US' d)  19,733  7126 

2.  Layover  time  on  schedule  between  trips 

(considered  as  platform  time) 3,250         .1174 

3.  Signing  trips — putting  up  car,  etc 664         .0240 

4.  Extra  time  (three-pitce  run)  ten  minutes 

bonus  paid 13  .000.^ 

5.  Time   added   to   bring   platform   time  to 

pay  period 732  .0264 

6.  Men  on  additional  runs  doing  other  than 

schedule  work  during  their  cover  period.  .  125  .0045 

7.  Time  allowed  on  additional  runs  to  equal 

eight  hours' pay 7<)4         .0287 

S.  Penalty  time  allowed  for  spread  of  out- 
side hours 611  .0221 

9.  Time  of  cover  men  oth(.r  than  substitu- 
tion for  schedule  runs 773  .0279 

10.  Time  paid  for  to  brim;  cover  men  to  eight 

hours'  pay ' .  .  806         .0290 

11.  Overtime  paid  schedule  men  in  addition 

to  schedule  pay  time 88         .0031 

12.  Overtime    paid   cover    men    in    excess   of 

eight  hours' pav 91  .0033 

13.  Time  delayed  paid  for 13  .0005 

Total  hours 27,693        100.00 


In  order  to  understand  these  two  factors  the  reader  is 
referred  to  Chart  I,  which  happens  to  show  the  total 
trips  operated  on  the  Boston  Elevated  Railway  during 
each  hour  of  the  day.  It  will  be  noted  that  the  trips 
required  in  the  morning  rush  hour  are  135  per  cent 
greater  than  the  base  time-table  requirements,  and 
those  in  the  evening  rush  hour  are  146  per  cent  greater. 


It  will  also  be  noted  that  from  the  point  marked  A  to 
the  point  marked  B  the  necessary  span  of  outside  hours 
is  approximately  fourteen  hours.  These  two  factors  in 
Boston  make  it  absolutely  necessary  that  a  certain  per- 
centage of  the  men  operating  cars  must  have  their  day's 
work  spread  over  a  period  not  to  exceed  fourteen  hours 
or  else  more  men  will  be  required  to  perform  the  work 
than  is  a  fair  and  equitable  burden  upon  the  car  rider. 
Even  with  a  spread  of  fourteen  hours  many  men  will 
receive  a  day's  pay,  but  are  not  required  except  for  a 
portion  of  it,  and  if  still  more  men  were  added  much 
more  time  would  have  to  be  paid  for  to  run  the  same 
amount  of  service.  In  short,  in  Boston  the  demands  of 
the  business  require  a  minimum  spread  of  fourteen 
hours  on  a  certain  percentage  of  the  runs.  Table  I 
gives  the  information  about  the  trips  shown  in  Chart  1. 

To  appreciate  the  details  which  the  schedule  con- 
structor faces,  a  glance  at  Chart  II  is  sufficient.  This 
chart  indicates  the  relative  number  of  trips  on  the 
several  routes  operated  from  a  single  carhouse.  It  also 
shows  the  different  lengths  of  these  routes  and  the  total 
miles  operated  daily  in  covering  the  total  of  672  trips. 
It  will  be  observed  that  there  are  trips  on  long  routes 
and  trips  on  short  routes  and  that  the  lengths  and  num- 
bers of  trips  vary  greatly  on  each  of  the  routes. 
Some  of  the  routes  start  from  the  point  where  the  cars 
are  stored,  namely,  the  carhouse.  In  consequence,  all  cars 
that  happen  to  be  in  the  carhouse  cannot  be  freely  used, 
but  a  separate  group  of  cars  have  to  be  "pulled  out"  and 
placed  in  service  on  such  a  line.  This  adds  to  the 
complications,  for  it  is  not  a  simple  problem  to  combine 
trips  into  schedule  runs  if  the  terminals  of  the  lines  are 
widely  separated. 

The  first   important   task  in   schedule  making   is  to 


TABLE  IV 

Distribution  of  Entire  Operating  Force  of  Conductors,  Motormen,  Guards 

and  Brakemen  as  of  September  14,  1920 


Rated  at 

Station 

not  Including 

Learners 

Stations  Cond.  M'men 

Park  St 189         161 

Milton 169         146 

No.  Point 147         147 

Lenox  St 160  159 

Jamaica  Plain. .  134  122 

Reservoir 123  90 

VVatertown 103  93 

SewallSt 113  123 

Bennett  St 160         173 

No.  Cambridge.     184         142 
Eagle  Street....      139         117 

Clarendon  Hill.  133  110 

Salem  St 130  130 

Sullivan  Square.  82  85 

Everett 47  47 

Total 2,014     1,849 

Rapid  Transit  M  G  B 

Sullivan  Sq...  64  59  165 

DudlevSt 65  58  163 

Cambridge...  47  44  48 

Total 176     155     376 
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*  These  men  are  not  available  for  car  service  during  the  entire  day. 
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arrange  the  work  of  the  cars  and  is  commonly  known 
as  the  car  time.  Chart  III  shows  the  same  trips 
indicated  in  Chart  II,  arranged  throughout  the  various 
hours  of  the  day  as  the  work  of  the  various  cars  com- 
prising the  rolling  stock  at  the  particular  carhouse. 

It  will  be  noted  that  here  the  same  character  of  peak 
load  condition  is  apparent.  The  lines  that  cross  the 
entire  sheet  indicate  base  schedule  cars  or  cars  from 
which  is  secured  maximum  service,  while  during  the 
hours  from  6  to  9  a.m.  and  from  5  to  6  p.m.  additional 
cars  are  required  for  a  relatively  small  amount  of  work. 
In  fact,  five  cars  are  required  in  the  afternoon  rush  hour 
to  perform  but  a  single  trip  daily. 

The  arrangement  of  the  car  time  as  shown  graphically 
requires  careful  and  painstaking  study  in  order  that  the 
service   may   be  performed   with   the   least  amount   of 


ticular  run  has  but  two  definite  trips,  one  at  8  a.m.  and 
one  at  5  p.m.  During  the  rest  of  the  time,  shown  in 
the  chart  as  a  dotted  line,  the  crew  is  on  hand  to  per- 
form such  work  as  may  be  required. 

From  F  to  G  are  indicated  the  periods  of  work  of  all  • 
men  not  having  schedule  runs.  These  periods  are  for 
eight  hours'  straight  time  and  the  men  assigned  per- 
form such  work  as  may  be  required,  but  remain  avail- 
able the  entire  period  and  receive  pay  for  the  full  eight 
hours.  These  assignments  also  vary  from  day  to  day, 
both  as  to  the  number  of  them  and  the  time  they  start 
and  finish,  depending  upon  the  men  absent  from  schedule 
runs  and  the  traffic  conditions  of  the  particular  day. 
They  are  known  as  cover  periods  and  the  men  assigned 
are  called  cover  men. 

While  this  arrangement  of  work  guarantees  to  all  men 
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Views  in  lobby  of  Clarendon  Hill  carhouse,  showing  bttlietin  hoard  for  display  of  time-tables 


investment  in  rolling  stock  and,  consequently,  power 
requirements,  and  failure  to  arrange  the  trips  so  that  a 
minimum  of  cars  will  be  required  may  mean  a  very  con- 
siderable capital  investment  as  well  as  operating  loss. 

The  traffic  study  determines  the  number  of  trips  oper- 
ated, the  length  of  them,  their  exact  starting  time  to 
produce  the  proper  headway  and  the  use  of  one-man 
cars,  trailers  or  three-car  train  service.  It  is  in  this 
field  that  there  is  almost  unlimited  opportunity  for  con- 
stant study  to  insure  the  operation  of  that  amount  of 
service  necessary  properly  to  handle  the  traffic  and  no 
more.  The  car  time  represents  the  arrangement  of  the 
necessary  minimum  number  of  cars  to  render  the  serv- 
ice, and  from  the  car  time  is  arranged  the  hours  of 
labor  of  the  men  who  operate  the  cars. 

Chart  IV  shows  the  arrangement  of  the  same  trips 
as  shown  in  Chart  III  without  disturbing  their  location 
from  hour  to  hour  into  day's  work  for  the  platform  men. 
From  A  to  B  are  shown  the  runs  of  eight  hours'  plat- 
form time,  completed  within  eleven  consecutive  hours' 
actual  time.  From  C  to  D  are  shown  the  runs  of  eight 
hours'  platform  time  completed  within  fourteen  consecu- 
tive hours.  In  Boston  60  per  cent  of  the  runs  are  com- 
pleted within  eleven  consecutive  hours  and  40  per  cent 
between  eleven  and  fourteen  outside  hours. 

E  represents  a  single  run  of  the  class  known  as  ad- 
ditional runs,  of  which  there  are  relatively  few  and 
which  do  not  form  a  part  of  the  percentage  governing 
scheduled  runs.  These  runs  provide  a  definite  full  day's 
work,  but  not  entirely  of  platform  work.     This   par- 


working  eight  hours'  pay,  it  meets  the  requirements  of 
traffic  with  a  minimum  number  of  men  and  is  sufficiently 
flexible  to  meet  varying  traffic  fluctuations.  It  has  an 
advantage  both  to  the  men  and  the  company  in  that  all 
schedule  trips  are  operated  each  day  by  the  same  men, 
and  the  cover  men  have  from  day  to  day  a  definite 
assignment,  as  compared  with  the  previous  arrangement 
of  work  for  extra  men  which  was  never  the  same  and 
shifted  daily  from  early  trips  to  late  trips,  so  that  the 
extra  man's  time  was  almost  never  his  own. 

The  number  of  runs  and  their  spread  of  outside  hours, 
as  well  as  platform  hours,  are  shown  in  Table  II.  When 
the  schedules  are  completed  it  becomes  important  to 
know  the  exact  number  of  man-hours  utilized  daily  by 
platform  work,  and  Table  III  indicates  the  subdivisions 
of  time  into  its  various  factors. 

The  distribution  of  the  entire  uniform  force  is  in- 
dicated in  Table  IV,  showing  various  locations  from 
which  men  are  rated  and  the  number  actually  working 
on  runs,  doing  miscellaneous  work,  absent,  etc. 

Given  reasonable  working  conditions  which  fit  the 
pecuHar  nature  of  the  street  railway  industry  and  fair 
compensation,  it  seems  to  me  the  time  has  arrived 
when  the  rank  and  file  of  the  employees  on  the  plat- 
forms ought  to  exert  every  effort  to  assist  in  the  effi- 
cient and  economical  operation  of  street  railway  prop- 
erties in  the  interests  of  the  car  riding  public.  What- 
ever they  do  to  increase  production  by  the  elimination  of 
lost  motion  and  inefficiency  will  surely  result  in  mutual 
benefit  to  men,  management  and  car  riders. 


Present  and  future  tendencies.     Problems  and  methods  of  attack.     Results  of  the 
application  of  transportation  fundamentals  in  American  cities 

Surface  Transportation 
in  Congested  Districts 

By  John  A,  Beeler 

Consulting  Engineer 


A  double  berth  loading  platform  on  Broad  Street,  Newark,  N.  J.,  which  economizes  stopping  time 


THE  function  of  any  transportation  system  is 
to  give  service,  and  in  that  word  are  centered 
all  the  operating  problems  of  the  transporta- 
tion industry.  The  word  "service"  today  in 
connection  with  transportation  means  good  service,  i.e., 
the  transportation  of  people  quickly  with  comfort  and 
safety  and  at  a  reasonable  charge. 

Good  transportation  service  is  as  absolutely  necessary 
to  the  growth  and  prosperity  of  any  city  today  as  air, 
water  or  light.  In  fact,  transportation  to  a  large  com- 
munity is  second  only  in  importance  to  air  and  water. 
Good  transportation  service  is  essential  to  business 
prosperity  and  it  is  safe  to  say  that  80  per  cent  of  the 
mercantile  business  of  the  country  is  located  along  car 
lines.  The  merchants  of  Bridgeport,  Conn.,  recently 
discovered  that  a  cessation  of  street  car  service  meant 
a  material  loss  in  their  receipts  even  though,  apparently, 
jitneys  handled  the  traffic  adequately.  Other  cities  have 
furnished  similar  examples. 

When  municipalities  realize  this  fact  and  also  that 
the  relief  of  traffic  congestion  in  congested  districts  is 
a  primary  element  in  good  transportation  there  will  be 
a  great  improvement  in  the  community  prosperit\'. 
Street  cars  will  be  given  the  right  of  way  over  general 
traffic  because  an  increased  speed  for  street  cars  means 
an  increase  in  speed  of  all  street  traffic. 

On  the  other  hand,  the  railways  themselves  must 
understand  they  are  now  dwelling  in  a  competitive  age. 


that  the  private  automobile  and  the  motor  bus  have 
come  to  stay  and  that  the  pedestrian  is  always  to  be 
reckoned  with.  The  street  railways,  although  they 
have  been  unjustly  handicapped  in  many  ways  be- 
cause the  other  modes  of  transportation  have  been 
favored  by  their  failure  to  overcome  local  conditions 
of  congestion,  have  themselves  accelerated  the  devel- 
opment of  the  motor  bus  and  the  private  automo- 
bile and  have  encouraged  the  pedestrian  as  competitive 
transportation  agencies. 

There  is  today  more  opportunity  for  improving  the 
handling  of  traffic  in  our  cities  than  in  almost  any 
other  field  of  endeavor.  The  conditions  in  every  city 
differ  in  detail,  but  the  general  methods  for  improving 
service  are  fundamental.  The  specific  application  of 
the  needed  remedies  must  be  precedeo  by  a  correct  diag- 
nosis of  the  troubles.  In  the  following  paragraphs  an 
attempt  will  be  made  to  point  out  some  of  the  points 
of  attack  in  an  effort  to  improve  the  transportation  con- 
ditions in  a  city. 

A  Traffic  Study  Essential 

One  of  the  first  essentials  for  improving  the  service 
is  to  secure  the  co-operation  of  the  municipal  and  rail- 
way authorities  in  an  open-minded  study  of  the  situa- 
tion. This  study  should  not  be  confined  to  the  railway 
service  but  should  cover  the  traffic  systems  as  a  whole. 
The  speed  of  all  cars  on  all  lines,  the  headway,  the  reg- 
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Kansas  City  liua  pat  in  a  number  u/  temporary 
loading  platforms 

ularity  of  operation,  the  habits  and  customs  of  the  pas- 
sengers, the  traffic  conditions  in  congested  districts  and 
at  busy  intersections,  the  routes,  the  tendency  in  city 
growth  and  development  are  all  factors  to  be  considered. 

The  prime  requisites  of  service  that  are  demanded 
today  by  the  public  are  dispatch,  regularity  and  fre- 
quency, and  the  more  methods  of  transportation  avail- 
able the  more  transportation  will  be  used.  The  luxun,^ 
of  yesterday  becomes  the  necessity  of  today.  Time  sav- 
ing is  demanded  in  all  branches  of  industry.  A  few 
years  ago  comparatively  few  people  rode  on  the  Twen- 
tieth Century  Limited.  Today  this  is  one  of  the  heaviest 
trains  between  New  York  and  Chicago,  and  two  or 
three  sections  are  frequently  required.  Time  is  money 
now  more  than  ever.  Cutting  down  wasted  time  means 
not  only  decreased  expenses  but  increased  receipts  per 
car-mile  because  more  passengers  are  attracted  to 
the  cars. 

The  development  of  transportation  methods  follows 
closely  the  development  in  the  speed  of  transportation 
vehicles.  Take  the  horse  car,  the  cable  car,  the  electric 
car,  the  automobile,  the  elevated  and  the  subway.  Each 
has  shown  an  increase  in  speed  over  its  immediate 
predecessor. 


Instruction  sign  giving  directions  for  boarding  cars 
in  Kansas  City 

Quicker  transportation  does  not  mean  higher  maxi- 
mum speed,  but  it  can  be  obtained  by  a  lessening  of 
road  delays,  overcoming  congestion,  more  direct  rout- 
ing, quicker  loading  and  unloading,  and  regularity  of 
service.  These  will  be  considered  briefly  in  the  order 
named. 

Cutting  Down  Road  Delays 

Much  of  the  time  lost  by  cars  through  road  delays 
would  be  avoided  if  all  companies  realized  the  value  of 
seconds.  Many  of  them  do  not  seem  to  understand  that 
a  stationary  car  costs  almost  as  much  in  operating  ex- 
penses per  car-hour  as  a  moving  car.  Transportation 
service  and  income  depend  on  the  distance  moved  by 
each  transportation  unit  in  unit  time.  Receipts  are 
proportional  to  car-miles,  but  expenses  are  very  nearly 
proportional  to  car-hours.  One  company  may  be  pros- 
perous while  another  is  bankrupt,  even  though  they 
may  have  earnings  at  the  same  rate  per  car-mile  and 
make  the  same  number  of  car-miles  per  annum,  because 
the  cars  of  the  first  company  average  more  miles  per 
car-hour  than  those  of  the  second  company.  A  difference 
of  one  mile  per  hour  may  make  or  break  a  company. 

A  simple  and  direct  attack  can  be  made  on  this  cause 


The  loading  platforms  in  Newark,  N.  J.,  are 
lighted  by  lamp  posts  at  each  end 


The  "car-always-in-sight"  principle  is  illustrated 
in  this  view  from  Vancouver,  B.  C. 
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of  delay  by  determining  from  the  studies  of  the  speed 
made  on  the  different  routes  what  schedules  are  too 
slow  and  then  applying  remedies  to  each  route  that  will 
relieve  conditions.  Waste  time  may  be  due  to  many 
factors,  such  as  too  many  so-called  safety  stops  or  fire 
stops,  stops  too  close  together,  stops  in  wrong  locations, 
unnecessary  positive  stops.  One  of  the  greatest  factors 
of  road  delay  is  the  so-called  safety  stop.  At  grade 
crossings  where  the  conductor  dismounts  and  flags  the 
street  car  across  the  railroad  tracks  much  time  fre- 
quently is  wasted.  This  is  anything  but  a  safe  method, 
as  experience  has  demonstrated  that  nine  times  out  of 
ten  the  conductor  simply  goes  through  the  motions,  thus 
relieving  the  motorman  of  responsibility.  In  one  in- 
stance, which  came  under  my  notice  recently,  a  car 
stopped  at  a  crossing  and  the  conductor  walked 
across  the  track  to  a  distance  of  about  25  ft.  on  the 
other  side,  where  he  pulled  a  lever  that  operated  a  de- 
rail which  permitted  the  street  car  to  cross  the  railroad. 
After  closing  the  derail  on  looking  up  he  was  amazed 


are  made  by  cars  before  passing  the  diverging  point 
in  the  lines.  Instead  of  passing  through  the  neck  and 
out  beyond,  they  stop  in  the  neck,  delaying  those  behind. 
Electric  switches  and  automatic  signals  can  be  used 
to  advantage  to  save  time.  Recently  I  obsen-ed  a  place 
where  it  required  a  minute  for  the  motorman  to  walk 
over,  throw  a  hand  signal  and  return  to  the  car.  Today 
a  minute  is  worth  5  cents,  as  the  average  car-hour 
expense  is  at  the  rate  of  $3  in  these  days  of  high  wages. 
The  saving  of  a  total  of  five  minutes  on  a  line  with 
a  five-minute  headway  will  permit  the  saving  of  $15,000 
per  year  and  make  available  one  car  for  additional 
service. 

Time  Can  Be  Saved  in  Fare  Collection 

The  introduction  of  fractional  rates  of  fare  instead 
of  the  even  5-cent  fare  has  caused  a  loss  of  from  A  to 
IJ  m.p.h.,  due  to  increased  diflSculties  in  fare  collection. 
Metal  tickets,  front  end  collection,  and  prepayment 
areas   rightly  placed  may  help  to  eliminate  this  loss. 


Photo  by  Harris  d  Ewing. 

Loading  platforms  at  New   York  Avenue  and  Fourteenth   Street,   Washington,  D.  C. 


to  see  a  freight  engine  and  caboose  between  the  street 
car  and  himself.  Where  the  view  is  unobstructed  it  is 
much  safer  to  place  the  responsibility  undividedly  on 
the  motorman.  A  railway  flagman  or  gateman,  who  is 
familiar  with  operating  conditions  and  schedules,  is  the 
safest  man  to  rely  upon  if  a  grade  crossing  has  to  be 
flagged.  These  old  railway  men  know  when  to  expect 
the  trains,  they  can  detect  the  rumble  of  the  approach- 
ing train  on  the  rails,  they  are  not  dazzled  by  the 
change  from  light  to  dark  as  is  the  street  car  conductor. 
Another  element  that  causes  waste  road  time  is  slip- 
shod instruction  of  trainmen  in  handling  of  cars,  espe- 
cially in  accelerating  and  braking.  A  normal  rate 
frequently  found  is  1  m.p.h.p.s.  when  it  should  be  nearer 
to  2  m.p.h.p.s.  Stops  may  also  be  placed  in  the  wrong 
position.  On  single  tracks,  cars  can  often  make  their 
stops  on  the  sidings,  yet  more  frequently  they  stop  on 
either  side  of  the  siding  and  block  the  line.  Frequently 
much  congestion  is  caused  for  the  reason  that  stops 


The  method  of  making  change  is  an  important  factor. 
In  general,  with  fare  boxes,  it  has  been  demonstrated 
that  where  a  metal  ticket  is  returned  to  the  passenger 
to  place  in  the  box  with  change  for  the  balance  due, 
collections  are  accelerated. 

Front  end  collectors  at  points  where  many  passengei's 
board  the  cars  and  prepayment  areas,  where  they  can 
be  installed  at  not  too  great  expense  in  central  localities, 
facilitate  car  movement.  The  prepayment  area  for  the 
passenger  means  also  that  he  has  a  centralized  loading 
point  where  he  can  wait  in  comfort,  secure  a  seat  and 
usually  be  more  sure  of  cars  being  on  schedule  time. 
For  the  railway  company  it  often  obviates  the  necessity 
of  issuing  paper  transfers  and  thus  saves  expense,  de- 
lay and  improper  use  of  the  transfer  privilege. 

On  many  systems  where  it  is  not  possible  to  have 
such  stations  in  central  areas  they  can  be  installed  to 
advantage  in  suburban  centers.  Trunk  lines  can  enter 
these  terminals  and  feeder  routes  using  safety  cars  or 
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motor  buses  can  be  used  to  distribute  the  traffic  in  the 
suburb.  The  use  of  a  terminal  station  is  not  usually 
advisable  where  cars  have  to  go  considerably  out  of 
their  way  or  through  congested  districts  to  enter  it. 

Speeding  Car  Movement  in  Congested  Districts 

Where  the  streets  ai-e  taxed  to  capacity,  one  of  the 
first  remedial  steps  to  be  taken  is  to  restrict  the  park- 
ing of  automobiles.  This  should  be  done  without  fear 
or  favor,  and  the  loading  and  unloading  of  heavy  trucks 
should  be  reduced  to  a  minimum,  especially  during  the 
rush  hours. 

Traffic  regulations  are  difficult  to  enforce  but  they 
are  essential  to  expedite  car  movements  across  inter- 
sections and  between  loading  points  in  the  congested 
districts.  The  street  car  should  have  the  right-of-way 
over  general  vehicular  traffic  as  it  carries  more  pas- 
sengers per  unit,  and  its  passengers  use  it  from  neces- 
sity more  than  for  pleasure.  Another  reason  is  that 
the  street  car  is  on  fixed  tracks  and  cannot  dodge  in 
or  out  of  the  traffic  stream.  Experience  has  proved 
that  an  increase  in  street  car  movement  means  a  similar 
increase  of  vehicular  traffic  movement  and  that  all  traf- 
fic is  expedited  by  co-ordinating  its  movements  with 
those  of  the  street  car.  In  one  city  where  the  speed 
of  the  street  cars  in  the  congested  district  during  the 
rush  hour  was  increased  68  per  cent,  the  actual  number 
of  street  cars  passing  through  the  district  per  unit  time 
increased  58  per  cent.  This  gave  an  actual  increase  of 
58  per  cent  in  the  service  rendered  during  the  rush 
hour  and  did  not  require  a  single  additional  car. 

Double  berthing  of  cars  helps  to  speed  up  traffic  as 
it  gives  schedule  leeway  and  permits  of  passing  at  in- 
tersections more  than  one  car  at  a  time.  It  is  partic- 
ularly beneficial  when  there  is  a  very  frequent  headway. 
Actual  trial  has  demonstrated  that  the  more  opportunity 
there  is  for  double  berthing  the  less  the  necessity  for 
it,  as  cars  more  quickly  resume  their  normal  spacing. 

Much  can  be  done  also  with  the  spacing  of  car  stops. 
Too  close  spacing  of  stops  will  demoralize  schedules, 
especially  during  the  rush  when  all  stops  are  being 
made  and  when  service  is  most  needed.  Extra  cars  then 
added  usually  will  then  simply  make  extra  stops  and 
not  add  to  the  capacity  of  the  line.  They  may  be  in 
the  neck  of  the  traffic  bottle  or  too  near  the  point  of 
greatest  vehicle  congestion. 

Custom  fixes  methods  for  doing  things  and  often  is 
hard  to  overcome.  Where  a  merchant  objects  to  a  bene- 
ficial change  in  street  conditions,  such  as  a  change  of 
a  stop,  he  must  be  showm  that  what  he  objects  to  from 
a  selfish  standpoint  is  really  a  benefit  to  him,  because 
it  means  an  increase  in  the  number  of  people  who  can 
travel  to  and  from  his  store  in  comfort  and  not  a  mere 
congestion  of  people  at  that  point.  To  reduce  this  con- 
gestion means  a  greater  number  of  cars  per  hour  and 
faster  service.  A  decrease  in  the  trip  time  means  an 
enlarged  area  available  for  his  customers. 

Skip  Stop  Versus  Equalized  Stop 

The  theory  underlying  the  skip  stop  for  both  con- 
gested and  outlying  sections  of  the  city  is  good  so  far 
as  it  means  the  elimination  of  unnecessary  stops.  The 
name  "skip  stop,"  however,  is  unfortunate  because  it 
gives  the  impression  that  the  public  is  being  deprived 
of  a  convenience.  This  handicap  in  its  name,  combined 
with  poor  judgment  in  the  establishment  of  stops,  largely 
explains  the  unpopularity  of  the  system  in  many  cities. 
A  better  name  for  a  plan  of  re-establishing  stops  is 


"equalized  stops."  The  stops  should  be  placed  where 
they  will  serve  the  greatest  number  and  as  nearly  as 
possible  on  the  basis  of  equal  spacing.  This  is  a  fun- 
damental requirement  for  good  service.  The  number  of 
stops  per  mile  not  only  limits  the  speed  but  controls 
the  amount  of  service  possible  to  render  with  a  given 
equipment.  When  stops  occur  eight  to  the  mile,  which 
is  about  right  for  urban  service,  the  motorman  must 
apply  the  brakes,  bring  the  car  to  a  stop,  open  the  doors, 
wait  until  the  passengers  are  on  or  off,  close  the  doors, 
accelerate  the  car  and  get  it  back  to  speed,  and  do  all 
of  this  once  in  every  forty-five  seconds,  when  the  aver- 
age speed  between  stops  is  10  m.p.h.  It  can  be  readily 
seen  that  it  is  very  difficult,  where  the  number  of  stops 
made  actually  exceeds  eight,  to  give  good  service.  To 
eliminate  every  other  stop  is  irrational  as  often  stops 
have  been  placed  at  greatly  varying  distance,  and  some 
have  been  incorrectly  located,  so  that  conditions  might 
be  made  worse  instead  of  being  improved  by  such  a 
method  for  fixing  stops. 

In  one  large  city  where  the  stops  were  placed  on  an 
average  of  700  ft.  apart  in  the  congested  districts  and 
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in  some  instances  1,000  ft.  not  one  complaint  was  re- 
ceived from  the  public,  for  the  reason  that  congestion 
was  relieved  and  service  greatly  bettered. 

Principles  of  Car  Routing 

A  great  improvement  in  traffic  conditions  can  be  ob- 
tained in  most  cities  by  properly  rerouting  the  cars. 
The  routes  in  many  cities  were  established  more  than 
a  generation  ago,  and  through  the  development  of  cities 
and  of  transportation  agencies,  conditions  have  utterly 
changed  in  many  localities.  Often  rerouting  combined 
with  a  rescheduling  so  as  to  fit  the  cars  to  the  traffic 
requirements  will  release  many  cars  for  additional  serv- 
ice where  badly  needed.  This  enables  the  cars  to  serve 
the  public  better  and  at  the  same  time  increases  the 
earnings.  In  one  large  city,  for  instance,  without  any 
change  in  tracks  or  equipment,  a  general  adjustment 
of  stops  and  loading  methods  generally  enabled  100  carg 
to  do  the  work  for  which  113  were  formerly  required. 
This  was  followed  by  a  new  routing  schedule  which 
further  increased  the  capacity  of  the  original  100  cars, 
enabling  them  to  do  the  work  of  126.  This  was  equiv- 
alent to  a  gain  of  twenty-six  additional  cars  for  each 
one  hundred  operated  without  any  increase  in  invest- 
ment or  fixed  charges. 

The  fundamental  purpose  in  determining  car  routes 
is  to  secure  direct  routes.    That  is  to  say,  the  object  is 
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that  the  maximum  number  of  passengers  should  reach 
their  destination  quickly  and  as  far  as  possible  with- 
out transfer.  In  through-routing  the  purpose  is  to 
balance  traffic  through  the  center  of  the  city  and  thus 
save  car  mileage. 

Car  mileage  in  the  congested  district  can  also  often 
be  saved  by  a  rearrangement  of  tracks  and  loops.  Fre- 
quently a  through  routing  can  be  effected  in  the  con- 
gested district  where  lines  are  equally  balanced,  much 
delay  avoided  and  substantial  savings  effected. 

The  effect  of  right-hand  and  left-hand  turns  depends 
on  the  width  of  the  street  and  the  traffic  conditions.  In 
general  a  left-hand  turn  delays  cars  on  the  other  tracks 
and  a  car  takes  20  to  40  per  cent  more  time  to  make 
such  a  turn  than  to  turn  on  a  right-hand  curve.  In  a 
recent  test  the  average  time  on  a  left-hand  curve  was 
fourteen  seconds  as  compared  to  ten  seconds  on  a  right- 
hand  curve.  This  time  element  is  important  as  time 
cannot  be  made  up  readily  in  congested  districts. 

Chart  I  shows  the  effect  of  the  right-hand  and  left- 
hand  curves   under  the  conditions   assumed.     The  car 


Photo  by  Harris  rf  Etcing 
Loading  platform  at  Ninth  and  F  Streets,  Washington 

must  travel  a  greater  distance  in  the  intersection  and 
also  tends  to  impede  other  car  movements  across  the 
intersection  on  the  other  tracks. 

Chart  2  has  been  drawn  to  illustrate  two  methods  of 
providing  for  loops  in  a  congested  district.  The  rela- 
tive merits  of  the  two  methods  depend  upon  the  extent 
of  the  congestion  at  the  corners  where  the  turns  occur. 
In  general,  the  number  of  left-hand  turns  should  be 
reduced  to  a  minimum,  and  at  many  of  the  congested 
street  intersections  in  large  cities  all  left-hand  turns 
for  vehicles  other  than  the  street  cars  have  been  pro- 
hibited in  order  to  expedite  traffic. 

Loading  and  Unloading 

The  possibility  of  the  loading  platform  in  relieving 
street  congestion  in  cities  has  not  been  realized  or 
utilized  to  the  extent  it  should  have  been.  The  load- 
ing platform  functions  to  relieve  congestion  on  side- 
walks, speeds  up  street  car  schedules,  and  makes  for 
the  comfort,  convenience  and  safety  of  the  public. 

The  car  patron  standing  on  the  leading  platform  is 
safe  from  the  moving  crush  of  vehicular  traffic  and 
out  of  the  way  of  the  pedestrian.  He  escapes  a  last 
minute  dash  through  the  street  vehicles,  and  general 
street  traffic  can  move  while  the  street  car  stands 
still  without  danger  or  detriment  to  the  car  patron. 
From  the  railway  standpoint  the  possibility  of  the  load- 


ing platform  is  also  important.  It  saves  at  least  i  sec- 
ond per  boarding  passenger  exclusive  of  the  time  saved 
by  the  car  waiting  while  passengers  cross  the  traffic 
stream  to  reach  the  car. 

The  loading  platform  is  not  suitable  to  very  narrow 
streets,  but  if  the  distance  between  the  car  tracks 
and  the  curb  on  one  side  is  .wider  than  is  absolutely 
necessary  to  accommodate  one  line  of  moving  vehicles 
fnd  not  wide  enough  for  two,  space  that  otherwise 
would  be  practically  wasted  is  often  available  for  a 
loading  platform.  For  instance,  in  a  street  where 
there  is  13i  ft.  between  the  sides  of  the  car  and  the 
curb  and  only  8  ft.  is  required  for  the  line  of  moving 
vehicle  traffic,  there  is  available  5*  ft.  of  waste 
space.  A  width  of  3*  ft.  can  be  utilized  to  advantage 
in  this  case  for  a  loading  platform,  leaving  10  ft.  avail- 
able for  vehicular  traffic,  which  is  ample  to  give  satis- 
factory clearance. 

Successful  loading  platforms  range  from  a  minimum 
of  3i  to  6  ft.  in  width.  The  usual  width  is  about  5  ft. 
They  should  equal  one  car  in  length  or  the  length  of 
two  cars  at  double  berthing  point. 

The  loading  platform  should  be  at  least  9  in.  high 
to  avoid  danger  from  vehicles  and  to  offer  to  its 
patrons  a  feeling  of  security  and  distance  from  the 
moving  vehicles  near  the  platform. 

The  loading  platform  functions  properly  when  the 
people  are  on  the  platform  before  the  car  arrives. 
Double  berth  platforms  are  best  and  are  successfully 
used  in  many  cities  at  heavy  traffic  points. 

Much  can  be  done  in  speeding  the  loading  and  un- 
loading of  passengers,  also,  by  a  proper  design  and 
arrangement  of  car  doors  and  steps.  In  general  every 
entrance  and  exit  to  a  car  should  permit  a  double  file 
of  passengers  in  order  to  avoid  delay. 

Most  street  car  schedules  have  been  made  by  a  cut 
and  try  method,  and  the  tendency  has  been  to  add  time 
as  congestion  increased  instead  of  attempting  to  relieve 
the  congestion  and  tighten  the  schedule.  Without  in- 
creasing the  maximums,  it  is  sometimes  assumed  that 
the  higher  the  average  rate  of  speed  the  more  numer- 
ous the  accidents,  but  this  is  not  borne  out  by  the  facts. 
I  recall  one  instance  where  a  change  in  speed  from 
8  to  10  m.p.h.  was  accompanied  by  a  reduction  in  acci- 
dent cost  of  from  4  per  cent  to  1  per  cent  of  the  gross 
receipts. 

Faster  and  more  regular  schedules  mean  more  busi- 
ness. A  pedestrian  looks  on  a  street  car  with  contempt 
if  he  is  walking  faster  than  the  car  is  moving,  but 
often  will  ride  a  short  distance  if  the  cars  move  much 
faster  than  he  can  walk.  Greater  regularity  in  sched- 
ules is  equivalent  to  additional  cars.  A  difference  of 
one  minute  each  way  on  a  ten-minute  headway  for  two 
successive  cars  means  that  they  are  20  per  cent  off  the 
schedule  spacing,  while  with  a  five-minute  headway  they 
would  be  off  40  per  cent. 

The  secret  of  maintaining  a  good  schedule  is  in  keep- 
ing every  one  concerned  attending  to  business,  and 
no  one  item  is  more  essential  than  to  maintain  correct 
running  time  for  cars  throughout  the  system.  This 
involves  a  good  method  of  time  checking  at  terminals 
and  on  routes  as  well  as  accurate  watches  for  trainmen 
and  inspectors.  The  inspector  should  check  the  train- 
man's time  whenever  he  boards  a  car.  There  are  today 
too  many  starters  not  starting,  inspectors  not  inspect- 
ing and  dispatchers  not  dispatching  on  railway  systems 
all  over  the  country. 


Increase  in  car  speeds  can  be  accomplished  only  by  detailed  attention  to  several 
sources  of  delay  which  are  enumerated  and  commented  upon 

Increasing  Schedule 
Speed  on  City  Railways 

By  Victor  B.  Phillips 

Assistant  to  the  Vice-President    Cleveland   (Ohio)   Raihvay 


Cleveland  Railway's  older  type  of  train  with  center-entrance,  center-exit  motor   car 


QUITE  aside  from  the  advantage  of  faster  and 
I  therefore  better  service  to  car  riders,  higher 
f  schedule  speeds  may  be  urged  on  the  grounds 
of  substantial  money  savings.  Two  items  of 
cost,  namely,  platform  labor  and  fixed  charges 
on  rolling  stock,  bear  a  very  simple  and  fixed  relation  to 
schedule  speed.  For  given  traflSc  conditions  it  is  neces- 
sary to  supply  a  certain  number  of  car-miles  in  order 
properly  to  handle  such  traffic.  If  by  means  of  higher 
speeds  it  is  possible  to  make  a  car  and  its  crew  cover 
twice  as  many  car-miles  in  a  given  time  it  is  evident 
that  the  cost  of  platform  labor  and  the  fixed  charges  on 
cars  will  be  cut  in  half.  Inasmuch  as  these  charges  con- 
stitute more  than  one-third  of  the  total  cost  of  operation, 
maintenance  and  all  fixed  charges,  it  follows  that  any 
substantial  reduction  in  these  charges  is  a  matter  of 
importance. 

In  the  case  of  the  Cleveland  Railway,  for  the  year 
1919,  with  a  schedule  speed  of  10.82  m.p.h.  (without  lay- 
overs), platform  labor  cost  11.9  cents  per  car-mile  and 
fixed  charges  on  cars,  including  interest  at  6  per  cent 
per  annum,  amounted  to  2  cents  per  car-mile.  The  latter 
figure  includes  only  1  per  cent  for  depreciation  due  to 
obsolescence,  as  it  is  considered  that  depreciation  in 
general  is  a  function  of  car-miles  and  that  obsolesence  is 
of  relatively  little  importance. 

It  is,  of  course,  quite  likely  that  the  cost  of  equip- 
ment  maintenance   per   car-mile   would   be   materially 


affected  by  change  in  schedule  speed.  The  cost  of 
painting  per  car-mile  would  be  somewhat  less,  inasmuch 
as  the  condition  of  paint  is  a  function  of  time  rather 
than  of  mileage.  On  the  other  hand,  it  is  likely  that 
damage  to  car  bodies  from  collisions  would  be  sub- 
stantially greater  with  the  higher  schedule  speeds.  On 
the  whole,  it  may  be  said  that  the  cost  of  equipment 
maintenance  per  car-mile  will  not  be  appreciably  changed 
by  an  increase  in  schedule  speed. 

To  what  extent  accident  claims  would  be  increased  by 
higher  speeds  is  problematical.  Where  increases  in 
schedule  speed  are  contemplated,  this  item  should  be 
given  consideration.  Examination  of  accident  and 
traffic  statistics  for  the  Cleveland  Railway  over  that 
period  during  which  schedule  speeds  were  increased 
fails  to  show  any  marked  increase  in  accidents  from  this 
cause. 

Fig.  1  shows  graphically  the  relation  between  schedule 
speed  and  the  cost  of  platform  labor  plus  fixed  charges 
on  cars  per  car-mile. 

There  are  many  ways  of  increasing  schedule  speed. 
In  any  particular  analysis  the  cost  of  putting  into  effect 
any  one  or  several  of  these  means  of  increasing  speed 
must  be  deducted  from  the  savings  mentioned  above. 
The  more  important  of  the  many  ways  of  increasing 
speed  are  the  following: 

1.  Increase  in  rate  of  acceleration. 

2.  Increase  in  maximum  speed. 
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3.  Increase  in  rate  of  retardation. 

4.  More  rapid  loading  and  unloading. 

5.  Reduction  in  number  of  stops. 

6.  Elimination  of  delays  due  to  street  traffic. 

7.  Use  of  loops  rather  than  switches  and  Y's, 
especially  in  congested  districts. 

The  above  will  be  considered  in  order. 

In  Fig.  2  are  shown  a  number  of  speed-time  graphs 
based  upon  actual  tests  made  on  the  Euclid  Avenue  line 
of  the  Cleveland  Railway  system.     They  are  shown  one 


The  difference  in  voltage  which  was  in  part  the  cause 
of  the  more  rapid  acceleration  in  this  case  was  54  volts. 
The  corresponding  increase  in  speed  represents  a  saving 
in  platform  and  fixed  charges  of  approximately  1.1  cents 
per  car-mile. 

Regarding  the  matter  of  weight,  in  the  last  few  years 
some  improvement  has  been . effected  in  the  design  of 
street  cars  whereby  the  weight  of  the  car  is  materially 
reduced  for  the  same  carrying  capacity.  This  reduction 
in   weight   has  been   effected  largely  by   a   better   dis- 


TABLE    I 
Statistics  of  Train  Operation  by  Seventeen  Companies 


•     ^.  -I 

•  ^    S    ^  ^ 

Name  of  Company               Ho  •    ^ 

J  *^  '^  ci. 

>»-  "*  = 

rt  2  =  " 

<°"         s 

Boston  Elevated  Railwa\- Yes  M.  C.  &  T. 

M.  U. 

.\11  Brooklyn  Surface  Lines Yes  M.  C.  &  T. 

M.  U. 

Capital  Traction  Company *No  \L  U. 

Cincinnati  Traction  Companv.  .      Yes         JM.  C.  &  T. 

Cleveland  Railway '.  .  .      Yes  M.  C.  &  T. 

Detroit  United  Railways Some  lines   M.  C.  &  T. 

Louisville  Railway *No  M.  C.  &  T. 

.Memphis  Street  Railway fYes  M.  C.  &  T. 

Milwaukee  Elec.  Ry.  &  Lt.  Co.  .    *No  tM.  C.  &  T. 

tNL  U. 
Montreal  Tramways  Company,    f^  c*         t^L  C.  S:  1 . 

M.  U. 

New  Orleans  Ry.  &  Lt.  Co Yes  M.  C.  &  T. 

New      York      State      Railways, 

Rochester  Lines *No  M.  C.  &  T. 

Omaha  &  Council  Bluff  Street 

Railway *No  M.  C.  &  T. 

PeoplesR'ailway,  Dayton,  Ohio.    *No  M.  C.  &  2T. 

Pittsburgh  Railways *No  M.  C.  &  T. 

Public  Service  Railway *No  M.  U. 

Lnited    Railways    Company   of 

St.  Louis Yes  M.  C.  &  T. 

*  Operate  during  rush  hour  only. 

t  Operate  on  regular  schedule  Saturday  and  Sunday 

j  Motor  car  with  trailer  equipped  with  control  appa 
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Speed  of  Train  Speed  of  Single 
in  m.p.h.  Cars  in  m. p. h. 


X  1  X  £ 

tr.  E  «;  — 

=  C  =J  c 

Bi  Z  ci  Z 

9.92  9.92  9.92  9.92 

8.72  10.47  8,72  10.47 

8.50  8.50  8.50  8.50 

8.40           8.77  8.95 

10.28  10.91  10.30  10.82 

10  25  10.25  10.25  10.25 

10.15           10.15  10.15 

10  13  tlO.36  10.36  10  80 

9.22           9.22  9.75 

8.59  9.40  8.59  9.46 

9.02  12.03  8.07  9.06 

8.40           8.40  8.80 

8.77           8.77  10.50 

8.88           9.00  9.00 

9.35           9.35  9.42 

8.75           8.75  9.30 

10.08  10.54  10.08  10.54 
M.  C.  &  T. — Motor  car  and  trailer. 
M.  U. — Multiple  unit. 
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above  the  other  so  as  to  have  a  common  base  line  of 
time.  The  total  area  under  each  of  these  graphs 
represents  distance.  Graphically,  our  problem  is  to 
increase  this  area  as  much  as  possible. 

Getting  the  Cars  Under  Way  More  Quickly 

Acceleration  may  be  increased  in  three  ways,  namely, 
improvement  in  line  voltage,  use  of  more  powerful  motor 
equipment  and  use  of  lighter  cars. 

To  illustrate:  The  diagrams  in  Fig.  2  represent  con- 
ditions at  the  rush  hour  in  Cleveland,  at  which  time  line 
voltage  is  considerably  lower  than  at  other  times  and  at 
which  time  trailers  are  used.  To  show  the  effect  of 
increasing  the  voltage  and  taking  off  the  trailers,  the 
graph  B'  has  been  drawn  and  superimposed  on  B.  Graph 
B'  has  been  so  laid  out  on  this  chart  that  the  distances 
bet%vepn  stops,  as  represented  under  each  cycle  of  the 
two  graphs,  are  the  same  for  B  and  B'.  The  braking 
rates  are  the  same  in  the  two  cases. 

From  this  chart  it  is  found  that  the  more  rapid  rate 
of  acceleration  represented  in  B'  results  in  an  increase  in 
schedule  speed  from  9.92  m.p.h.  to  10.59  m.p.h. 


tribution  of  steel  and  has  amounted  to  as  much  as  15 
per  cent  of  the  weight  of  the  motor  car. 

One  of  the  arguments  in  favor  of  the  modern  one-man 
car  has  been  its  greater  rates  of  acceleration  and 
braking,  which  have  been  possible  on  account  of  the 
light  weight  of  the  car  per  passenger  carried.  This  last 
is  especially  true  during  the  non-rush  hours  when  cars 
are  not  loaded  to  capacity. 

Not  Much  Chance  to  Increase  Maximum  Speed 
AND  Braking  Rate 

It  will  be  .'^een  from  the  speed-time  graphs  in  Fig.  2, 
which  are  based  on  average  data  for  a  number  of  runs, 
that  cars  do  not  reach  the  maximum  possible  speed. 
Under  average  conditions  the  motorman  starts  coast- 
ing and  then  applying  the  brakes  before  sufficient  time 
has  elapsed  to  permit  such  maximum  possible  speed  to  be 
attained.  For  this  i-eason,  under  the  traffic  conditions 
which  usually  obtain  in  city  streets,  there  is  little  to  be 
gained  by  equipping  cars  for  a  maximum  speed  which  is 
almost  never  reached. 

Due  to  the  high  schedule  speeds  already  in  effect  in 
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Cleveland,  the  rate  of  retardation  represented  by  the 
speed-time  graphs  shown  in  Fig.  2  is  very  nearly  the 
maximum  obtainable,  and  presumably  this  is  rather 
generally  the  case.  Of  course,  the  effect  upon  schedule 
speed  of  an  increase  in  the  rate  of  braking  has  already 
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Fig.  1 — Curve  showing  decrease  in  operating  costs  produced 
by  increase  in  schedule  speed 

been  indicated  in  the  example  of  increased  acceleration 
cited  above.  This  effect  upon  schedule  speed  is  precisely 
the  same  for  the  two  cases. 

JVlORE  Rapid  Loading  and  Unloading  Is  Important 
The  relative  importance  of  rapid  loading  and  unload- 
ing in  its  effect  on  schedule  speed  can  readily  be  seen 
by  referring  to  the  diagrams  in  Fig.  2.  The  average 
length  of  stop  on  the  Euclid  Avenue  line  of  the  Cleve- 
land Railway  during  the  rush  hour  is  7.43  seconds  in 
the  congested  district  and  6.9  seconds  in  the  non-con- 
gested district.  Both  of  these  figures  are  somewhat  less 
than  those  which  obtain  in  other  cities  where  similar 
conditions  exist. 

In  Cleveland  a  large  amount  of  time  has  been  saved 
by  operating  cars  leaving  the  congested  district  as  pay- 


leave  cars  and  those  coming  toward  the  congested  dis- 
trict as  pay-enter  cars.  By  this  arrangement  fares  are 
collected  in  the  outlying  districts  where  people  get  on 
and  off  cars  in  relatively  small  numbers.  A  train  com- 
prising a  center-entrance  and  center-exit  motor  car  and 
similar  trailer  can  be  loaded  with  a  total  of  200  pas- 
sengers in  one  minute  by 
using  the  pay-leave  system. 
This  rate  of  loading  is  regu- 
larly accomplished  on  the 
Clevelaiid  Railway  system  in 
the  case  of  cars  loading  at 
the  Public  Square  during 
the  rush  hour.  On  the  cross- 
town  lines  where  there  is  no 
single  congested  district,  but 
instead  are  numerous  points 
where  heavy  loading  and  un- 
loading occur,  the  Peter  Witt 
car  and  Peter  Witt  system 
of  pay-as-you-pass  is  used. 
On  these  lines  it  has  been 
found  that  this  system  is  by 
all  odds  the  most  satisfac- 
tory and  saves  a  great  deal 
of  time.  In  general,  the 
more  important  methods  of  speeding  up  loading  and 
unloading  of  passengers  are  as  follows : 

1.  The   pre-sale  of   tickets   and   tokens    in   a   large 

number  of  conveniently  located  stores. 

2.  The  pre-collection  of  fares  by  passing  passengers 

through  a  gate  or  even  by  using  a  portable  fare 
box  and  stand  placed  on  the  streets  at  the  more 
congested  loading  points. 

3.  The  use  of  tokens  or  tickets  where  the  fare  is  an 

odd  number  of  cents. 

4.  Various  arrangements  of  loading  stations,  such  as 

safety    islands,    platforms,    the    queue    system, 
aisles,  etc. 

5.  Various  arrangements  of  car  entrances,  exits  and 

location  of  fare  box. 
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Fig.  2 — Time-speed  graphs  for  the  determination  of  the  relation  of  schedule  speed  and 

the  frequency  of  stops 
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Latest  type  of  train  used  by  Cleveland  Railway 


It  is  diflScult,  in  an  article  such  as  this,  to  generalize 
or  to  present  specific  data  that  will  be  of  general  value 
regarding  the  effectiveness  of  these  several  means  of 
speeding  up  the  loading  and  unloading  of  cars.  Each 
depends  upon  local  conditions. 

The  pre-sale  of  tokens  and  tickets  in  stores  has  been 
used  to  good  effect  in  Baltimore.  The  pre-collection  of 
fares  by  means  of  portable  fare  boxes  and  stands  placed 
on  the  streets  at  the  congested  loading  points  is  now  being 
successfully  used  in  Kansas  City.  The  Cleveland  Rail- 
way in  certain  cases  is  using  the  pre-collection  system, 
notably  during  the  hours  of  congested  traffic  at  amuse- 
ment parks  and  in  certain  factory  districts. 

With  regard  to  the  arrangement  of  car  entrances  and 
exits,  the  writer  believes  that  the  Peter  Witt  car  repre- 
sents the  last  word.  Cars  of  this  type  recently  pur- 
chased by  the  Cleveland  Railway  are  provided  with  a 
wide  front  entrance  which  permits  the  simultaneous 
loading  of  two  streams  of  passengers.  In  these  same 
cars  a  panel  has  been  introduced  between  the  center- 
exit  doors,  the  fare  box  being  placed  between  these  doors. 
Passengers  from  the  front  half  of  the  car  are  unloaded 
by  the  forward  center  exit  door,  paying  as  they  pass  the 
fare  box.  Passengers  from  the  rear  half  of  the  car 
are  unloaded  by  the  rear  center  exit  door.  Passengers 
passing  from  the  front  to  the  rear  of  the  car  pay  as 
they  pass  the  fare  box.  These  passengers  are  generally 
the  long-ride  passengers,  and  in  this  way  the  long  ride 
and  short  ride  passengers  are  kept  separate,  as  is 
desirable. 

Several  years  of  experience  with  center-entrance, 
center-exit  cars,  in  which  there  is  a  well  in  the  center 
of   the    car    opposite    the    doors,    has    developed    many 


unsatisfactory  features  to  this  arrangement.  It  has 
been  found  that  the  well,  with  step  leading  to  the 
forward  and  rear  parts  of  the  car,  is  the  cause  of  much 
confusion  around  the  doors  and  fare  box.  In  this  type 
of  car  accidents  during  boarding  and  alighting  and  those 
involving  falling  inside  the  car  are  double  what  they  are 
for  the  Peter  Witt  type. 

Graphs  A,  B,  and  C  in  Fig.  2  have  been  laid  out  with 
a  view  to  showing  the  effect  upon  schedule  speed  of 
frequency  of  stops.  In  all  three  graphs  the  same  accel- 
eration rates  have  been  used.  Braking  rates  are  some- 
what greater  in  the  case  of  graph  A  as  compared  with 
graph  B,  and  in  the  case  of  graph  B  as  compared  with 
graph  C.  This  must  necessarily  be  the  case  inasmuch  as 
the  somewhat  slower  rate  of  braking  must  be  used  in 
braking  from  a  higher  maximum  speed. 

By  comparing  the  areas  under  the  three  graphs,  the 
relation  shown  in  Fig.  3,  between  the  number  of  stops 
per  mile  and  schedule  speed,  has  been  determined  for 
the  particular  conditions  obtaining  during  the  rush  hour 
for  a  motor  car  with  trailer  on  the  Euclid  Avenue  line 
of  the  Cleveland  Railway.  It  will  be  seen  from  the  shape 
of  this  curve  that  the  schedule  speed  is  affected  rela- 
tively more  as  the  number  of  stops  per  car-mile  is 
reduced.  In  other  words,  the  slope  of  the  curve  is 
greater  at  the  right.  The  reason  for  this  is  that  where 
the  number  of  stops  is  comparatively  small,  cars  have 
more  opportunity  of  reaching  a  high  maximum  .speed. 

By  considering  the  curve  of  Fig.  3  in  connection  with 
the  curve  of  Fig.  1  it  may  be  seen  that  reduction  in  the 
number  of  stops  per  mile  from  eight  to  four  will  effect 
an  increase  in  schedule  speed  from  9.2  m.p.h.  to  11.8 
m.p.h.  and  that  this  effects  a  saving  of  approximately 


Older  type  of  front-entrance,  center-exit  car  loading  and  unloading 
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3.6  cents  per  car-mile  in  the  cost  of  platform  labor  and 
fixed  charges  on  rolling  stock. 

It  is  to  be  borne  in  mind  that  reduction  in  number  of 
stops  will  to  some  extent  decrease  the  number  of  short- 
distance  rides. 

It  is  probable  that  delays  due  to  street  traffic 
may  be  materially  reduced  in  some  cases  by  the  rerout- 
ing of  cars  so  as  to  use  those  thoroughfares  where  .street 
traffic  congestion  is  less.  Notable  results  have  been 
accomplished  recently  along  these  lines  in  Kansas  City, 
where  a  very  marked  increase  in  schedule  speed  has  been 
effected. 

During  the  past  winter,  the  making  of  good  schedule 
speeds  in  Cleveland  was  seriously  interfered  with  by 
vehicular  traffic  on  the  car  tracks.  After  several  of 
the  heaviest  snowstorms  the  city  authorities  were  totally 
unable  to  clear  even  the  main  thoroughfares  of  snow. 
The  railway  company,  however,  did  succeed  in  keeping 
its  lines  open  and  the  space  between  its  tracks  continually 
cleared. 

The  result  of  this  was  that  practically  all  vehicular 


Square.  This  system  has  been  effective  not  merely  in 
elminating  delays  due  to  interference  between  cars  of 
different  lines  but  also  by  greatly  facilitating  the  load- 
ing of  cars.  Congestion  in  the  downtown  section  of 
Cleveland  has  also  been  mitigated  to  some  considerable 
extent  by  the  looping  back  of  cars  at  the  edges  of  this 
district,  and  in  this  way  the  reduction  of  the  number  of 
cars  actually  entering  the  congested  district  has  been 
achieved. 

Increased  Power  Due  to  Increased  Schedule  Speeds 
Not  Important 

Nothing  has  been  said  in  the  foregoing  with  reference 
to  the  increased  power  required  to  increase  acceleration 
and  attain  higher  maximum  speeds.  The  writer  has  no 
precise  data  with  which  to  calculate  these  additional 
power  requirements.  It  has  been  found  that  cars 
operated  during  the  rush  hour  on  somewhat  slower 
schedule  speeds  use  slightly  less  power  than  do  these 
cars  during  the  base  schedule.  This  difference,  however, 
is   quite   small.       The   cost  of  energy   per  car-mile   is 


Train  of  new  type  in  action,  at  Public  Sgnare.  Clei'eland 


traffic  took  to  the  car  tracks,  thereby  delaying  schedules. 
As  was  natural,  blame  for  these  delays  was  placed  by 
the  public  upon  the  railway  company.  It  is  worth  con- 
sideration that  every  effort  be  made  to  promote  co-opera- 
tion between  city  authorities  and  electric  railway  com- 
panies to  the  end  that  main  thoroughfares  throughout 
their  entire  width  be  cleared  of  snow.  It  is  right  and 
proper  that  every  pressure  be  brought  to  bear  upon  city 
authorities  to  clean  streets  more  expeditiously  after 
snowstorms. 

Loops  Help  in  the  Congested  Districts 

The  Cleveland  Railway  has  used  with  great  success 
a  system  of  loops  in  its  downtown  congested  district. 
These  loops  are  so  arranged  on  the  Public  Square  that 
there  is  no  interference  between  cars  of  different  lines. 
All  cars  coming  into  the  Public  Square  by  way  of 
Euclid  Avenue  use  a  single  loop.  This  loop  is  not  used 
even  in  part  by  the  cars  which  enter  the  square  by  any 
other  street  than  Euclid  Avenue.  The  same  thing  holds 
true   of  all   the  other  streets   leading   into  the   Public 


relatively  a  small  part  of  the  total  cost  of  operation,  not 
more  than  7  or  8  per  cent.  For  this  reason  it  may  be 
considered  that  additional  power  requirements  for 
higher  schedule  speeds  are  practically  negligible  so  far 
as  cost  is  concerned. 


The  Electric  Railway  Journal  has  recently  col- 
lected by  means  of  a  questionnaire  considerable  data 
on  the  subject  of  train  operation  from  a  large  number 
of  representative  street  railways  throughout  the  coun- 
try. The  figures  brought  out  by  a  compilation  of 
this  data,  as  given  on  page  658,  are  interesting.  The 
schedule  speed  of  trains  during  the  rush  hour  in  six- 
teen cities  varies,  the  minimum  being  8.40  m.p.h.  and 
the  maximum  10.28  m.p.h.  So  far  as  the  effect  of  the 
use  of  trailers  upon  schedule  speed  is  concerned,  it  is 
probable  that  the  above  figures  indicate  very  little, 
inasmuch  as  traffic  conditions  in  the  streets  during  the 
rush  hour  are  much  more  of  a  limiting  factor  than 
is  the  use  of  trailer  cars. 
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Four  great  railroad  terminals  handling  congested  suburban  traffic 


Top — Grand  Central  Terminal,  New  York  Central  Rail- 
road, New  York  City.  At  left — The  sottth  fagade  shoiving 
the  viaduct,  located  in  the  center  of  Park  Avenue  and  cross- 
ing over  Forty-second  Street,  by  ineans  of  which  street 
traffic  is  shunted  around  the  station  aivay  from  the  narrow 
adjacent  streets.  At  right — A  general  vieiv  of  Grand  Cen- 
tral Terminal  from  the  north.     In  center — Bird's-eye  view 


of  the  Pennsylvania  Railroad  Station,  New  York  City,  the 
New  York  terminal  of  the  Long  Island  Railroad.  This  view 
was  taken  from  the  Seventh  Avenue  side  before  the  erection 
of  the  Pennsylvania  Hotel,  which  would  now  occupy  the  fore- 
ground of  picture.  Bottom,  at  left — Front  of  Chicago  & 
Northwestern  Railway  Station,  Chicago,  III.  At  right — 
Broad  Street  Station,  Pennsylvania  Railroad,  in  Philadelphia. 


Experience  and  practice  of  Long  Island  Railroad  are  covered  in  detail  and  data  for 
other  roads  which  are  handling  dense  suburban  traffic  are  given 

Handling  Suburban 
Traffic  at  Congested  Centers 

By  C.  Francis  Harding 

Head  of  School  of  Electrical  Engineering,  Purdue  University 


Suburban  train,  Philadelphia-Paoli  electrification,  Pennsylvania  Railroad 


THE  rapid  growth  in  population  of  the  large 
cities  of  this  country  during  the  past  few 
years  has  imposed  difficult  problems  upon  the 
railways  which  serve  the  communities  around 
these  centers.  The  methods  developed  for  transporting 
large  numbers  of  people  within  restricted  periods  of 
time  are  therefore  appropriate  subjects  for  consider- 
ation in  this  special  issue  devoted  to  "mass  transporta- 
tion." 

In  order  to  render  the  topic  as  tangible  as  possible  the 
Long  Island  Railroad,  which  serves  a  considerable  part 
of  New  York's  suburban  population,  has  been  made  the 
basis  of  the  main  part  of  this  study.  This  road  was  one 
of  the  pioneers  in  electrification  and  its  business  is 
largely  made  up  of  suburban  passenger  traffic.  Table  I 
is  reproduced  to  illustrate  the  characteristic  features  of 
the  Long  Island's  traffic  by  comparison  with  three  other 
roads  which  also  have  large  suburban  business.  In  ad- 
dition data  have  been  compiled  as  to  the  situation  on  the 
Pennsylvania's  Philadelphia  terminal,  the  New  York 
Central's  New  York  terminal,  the  Illinois  Central's  and 
Chicago  &  Northwestern's  Chicago  terminals  and  the 
New  Haven's  Boston  and  New  York  terminals. 

Conditions  in  and  Around  New  York 

Taking  up  first  thfe  New  York  region  in  general 
and  the  Long  Island's  territory  in  particular,  it  is  safe 
to  say  that  new  homes,  which  are  both  comfortable  and 
convenient,  have  been  made  available  for  1,000,000  res- 
idents of  New  York  as  a  result  of  the  well-planned  de- 


velopment of  the  electric  railroads  in  that  vicinity.  Fif- 
teen years  ago  the  New  York  business  man  was  obliged 
to  travel  the  length  of  Manhattan  Island  in  order  to 
reach  his  home  in  reasonable  time.  The  rapid-transit 
system  in  use  and  proposed  at  that  time  provided  little 
opportunity  for  the  resident  of  Brooklyn  or  Queens  to 
get  to  his  office  promptly  and  in  comfort.  Yet  in  spite 
of  this  fact  there  were  to  be  found  within  twenty 
minutes'  ride  of  Wall  Street  some  of  the  most  attractive 
residential  districts  that  any  city  could  desire.  The 
"airplane"  view  on  page  669  indicates  very  clearly  the 
undeveloped  possibilities  of  this  section. 

Progressive  railway  officials,  generously  provided  with 
imagination  and  foresight,  have  built  up  during  the 
intervening  period  a  most  extensive  network  of  electri- 
fied high-speed  railroads.  These  have  resulted  in  enor- 
mously increased  passenger  and  freight  traffic,  and  in- 
directly have  developed  very  greatly  the  residential  and 
industrial  possibilities  of  the  entire  district  immediately 
east  of  the  business  center  of  New  York  City. 

The  argument,  often  presented  with  less  concrete 
evidence  for  its  support,  that  passenger  and  freight 
traffic  and  finally  increased  population  follow  the  devel- 
opment of  adequate,  rapid  and  comfortable  railway  ser- 
vice is  forcefully  emphasized  in  the  case  of  the  Long 
Island  Railroad  in  the  Borough  of  Queens  in  particular. 

The  number  of  passengers  carried  by  the  Long  Island 
Railroad  has  increased  during  the  past  fifteen  years 
from  18,199,000  to  64,067,000  per  annum,  a  ratio  of  353 
per  cent.     Of  this  present  passenger  traffic,  which  rep- 
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TABLE     I 

Traffic  Data  for  Four  Roads  for  1919 
Reproduced  to  Illustrate  Characteristics  of  Long  Island  Railroad's  Traffic* 


Long  Island  R.R. 

Mileage  operated 398.38 

Train  mileage: 

Freight  train-miles 410,035 

Passenger  train-miles    6,061,233 

Mixed  train-miles 6,886 

Special  train-miles 24,060 

Freight  traffic: 

Revenue  freight  moved  (tons) 5,912,833 

Revenue  freight  one  mile  (tons) 127,868,238 

Revenue  tons  one  mile  per  mile  of  road 320,971 

Average  haul  per  ton  (miles) 2 1 .  63 

Average  revenue  train  load  (tons) 295 .  26 

Average  rate  per  ton  per  mile  (cents) 4.915 

Freight  earnings  per  revenue  train-mile $14.  772 

Passenger  traffic: 

Passengers  carried 64,067,541 

Passengers  carried  one  mile 1,022,941,429 

Passengers  one  mile  per  mile  of  road 2,567,753 

Average  distance  per  passenger  (miles) 15.97 

Average  rate  per  passenger  per  mile  (cents) .  .  1 .  526 

Passenger  earnings  per  revenue  train-mile..  .  .  82.575 


N.Y.,  X.H.  &  Hartford      X.  Y.  Central  R.R. 
R.R. 
1,965.76  6,040 


Illinois  Central  R.R. 


4,793.22 


5,896,941 

25,870,044 

15,169,784 

14,153,385 

32,656,740 

13,613,502 

79,604 

277,746 

218,764 

8,344 

14,569 

45,508 

27,873,747 

99,208,314 

38,245.714 

3,169,098,542 

21,567,568,497 

9,994,435,480 

1,586,451 

3,568,798 

2,085,119 

111.44 

217 

261.32 

504.39 

824 

649.47 

1.557 

0.87 

0.715 

?8.01 

37.20 

34.645 

100,938,578 

67,594,465 

31,002,734 

2,023,988,204 

3,376,508,355 

946,075,908 

1,063,678 

615,014 

197,378 

20.05 

49.95 

30.52 

2.212 

2.527 

2.529 

?3.64 

J53.23 

31.730 

*Compiled  by  Poor's  Publishing  Company. 


resents  70  per  cent  of  the  total  business  of  this  railroad, 
367,057  passengers  are  riding  on  monthly  commuta- 
tion tickets.  As  a  parallel  to  this,  freight  tonnage  has 
increased  since  1905  at  a  corresponding  rate,  as  indi- 
cated in  Fig.  1. 

During  the  last  decade,  however,  the  population  of  the 
Borough  of  Queens,  directly  east  of  the  business  center 
of  New  York,  has  increased  64.5  per  cent,  while  that  of 
Manhattan  itself  has  actually  decreased,  as  indicated 
by  the  last  census.  The  combined  population  of  Brook- 
lyn and  Queens,  after  an  increase  of  30  per  cent,  is  now 
approximately  2,500,000,  which  is  in  excess  of  that 
of    Manhattan.      Chicago,     Detroit    and    Philadelphia 


only,  of  all  the  cities  of  the  country,  exceeded  the  Bor- 
ough of  Queens  during  the  year  1919  in  plans  and  cost 
estimates  filed  for  new  buildings  and  additions.  Of  the 
$46,000,000  proposed  for  building  construction  in  this 
borough  during  the  year,  more  than  60  per  cent  is  to 
be  expended  for  homes.  The  diagram  reproduced  in 
Fig.  1  indicates  in  a  very  striking  manner  the  relation 
between  growth  of  population  and  passenger  and 
freight  business  in  the  district  affected. 

This  railroad  had  the  honor  of  being  one  of  the  first 
steam  railroads  in  the  United  States,  having  been  in- 
corporated in  April,  1834.  The  original  railroad  was 
constructed  from  the  village  of  Greenport,  L.  I.,  to  the 
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Electrified  and  steam  zones  on  tlie  Long  Island  Railroad.    Solid  lines  show  electrified  track; 
dotted  heavy  lines,  steam-operated  railway 
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Fig  1 — Increased  popnlation  usually  results  from  adequate  passenger  service. 

and  "out"  of  terminals,  Long  Island  Railroad,  1919 


Fig.  2 — Passengers  "in". 


water's  edge  in  the  village  of  Brooklyn  in  order  to  con- 
nect with  the  steamboats  at  the  former  town.  Thus 
a  through  line  of  transportation  was  established  from 
New  York  to  Boston.  Long  Island  City  and  Jamaica, 
always  important  business  centers  upon  Long  Island, 
were  connected  in  1860,  while  Far  Rockaway  Beach  was 
included  in  the  system  as  early  as  1873. 

Control  of  the  Long  Island  Railroad,  greatly  enlarged 
but  still  operated  entirely  by  steam,  was  purchased  by 
the  Pennsylvania  Railroad  in  1901,  and  the  road  was 
electrically  equipped  at  the  time  of  the  electrification 
of  the  Pennsylvania's  New  York  terminal. 


Aside  from  the  vast  residential  and  industrial  areas 
in  close  proximity  to  a  great  city  which  are  tapped 
by  this  system,  enormous  freight  and  passenger  car 
storage  yards,  so  necessary  at  the  waterfront  terminus 
of  a  transcontinental  system,  were  provided  thereby. 
The  famous  Sunnyside  Yard  at  Long  Island  City,  indi- 
cated upon  the  accompanying  map,  which  comprises  190 
acres,  has  a  capacity  of  2,000  cars  with  73  miles  of 
track.  A  loop,  possibly  of  greater  value  for  freight 
than  passenger  service,  will  be  noted  extending  from 
Long  Island  City  through  Fresh  Pond,  East  New 
York  and  Manhattan  Beach  Junction  to  the  Bay  Ridge 
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Energy  Demands  on  Long  Island  Railroad.     Fig.  3 — Typical  hourly  load,  summer  schedule,  July  15,  1920. 
Fig.  U — Typical  daily  load,  summer  schedule,  year  1920.  Fig.  5 — Monthly  load,  year  1919 
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The  Battery  in  1S55 

wharves,  from  which  point  the  Pennsylvania  Railroad 
ferry  makes  connection  with  the  New  Jersey  docks. 
Furthermore,  the  tracks  of  the  Long  Island  Railroad 
connect  with  all  the  important  points  of  access  to  "Na- 
ture's great  playground,"  as  Long  Island  has  often  been 
dalled.  Four  hundred  miles  of  shore  line  on  ocean, 
sound  and  bays,  not  to  mention  the  many  fresh-water 
lakes  on  the  island,  atti-act  thousands  of  summer  resort 
tourists.  On  Sunday,  July  4,  this  year,  the  road  ex- 
ceeded all  previous  records,  when  it  transported  20,000 
passengers  to  Rockaway  Beach  from  New  York  City, 
15,000  from  Brooklyn  and  25,000  from  East  New  York 
f.nd  other  points  on  the  Atlantic  division.  Thus  a  total 
of  60,000  pleasure-seeking  passengers  were  successfully 
handled  to  one  beach  only  with  a  prearranged  schedule 
upon  a  single  day. 

Early  Results  of  Electrification 

Soon  after  the  acquisition  by  the  Pennsylvania  Rail- 
road, the  Long  Island  Railroad  found  it  desirable  to 
improve  its  connections  between  Queens  and  Brooklyn. 
This  development  between  the  Jamaica  and  Flatbush 
terminals  involved  a  great  deal  of  grade  crossing  elimi- 
nation and  tunnel  construction,(which  led  primarily  to  the 
first  electrification,  inaugurated  July  26,  1905.  The  suc- 
cessful and  economical  results  of  such  operation  over 
70  miles  of  track  brought  about  the  change  to  electricity, 
between  1905  and  1910,  of  practically  all  the  lines  within 
a  radius  of  25  miles  of  New  York  City.  The  cost  of  this 
operation  was  found  to  be  sufficiently  below  that  of 
steam  practice  to  pay  fixed  charges  and  provide  a  sur- 
plus in  addition.    Figures  quoted  by  George  Gibbs,  chief 


engineer  of  the  Pennsylvania 
Terminal  &  Tunnel  Company, 
in  the  Electric  Railway 
Journal,  March  28, 1910,  page 
534,  indicated  a  reduction  in 
cost  as  compared  with  steam 
operation  from  27.95  cents  to 
17.8  cents  per  car-mile.  This 
saving  was  1.94  cents  per  car- 
mile  greater  than  that  ob- 
tained upon  the  West  Jersey 
&  Seashore  Railroad,  prob- 
ably because  of  the  difference 
in  type  of  traffic  handled  by 
the  two  roads.  The  cars  used 
at  that  time  were  small  ones 
of  the  subway  type  operated  from  a  third-rail  supply 
at  600  volts,  direct  current,  to  make  them  interchange- 
able with  those  of  the  Manhattan  subway.  As  early  as 
1901  plans  were  being  laid  for  an  electrified  terminal  in 
Manhattan  for  the  Pennsylvania  and  Long  Island.  The 
following,  quoted  from  the  oflficial  plans,  in  the  Street 
Raihray  Jotirnal,  Dec.  21,  1901,  is  significant: 

After  years  of  exhaustive  study  the  conclusion  has  been 
reached  that  a  terminal  line,  operated  by  electricity,  is  in 
every  way  the  most  practical,  economical,  and  the  best, 
both  for  the  interests  of  the  railroad  company  and  of  the 
city  ...  As  the  railroad  will  be  wholly  underground 
and  operated  electrically  ...  it  will  not  be  objection- 
able in  any  way.  There  will  not  be  any  smoke,  dirt  or 
noise,  and  as  all  the  surface  property  may  be  built  upon 
after  being  utilized  underneath  for  railroad  purposes  the 
neighborhood  of  the  station  will  be  improved  instead  of 
marred,  as  is  often  the  ca.'-.e  when  railroad  lines  are  con- 
structed on  the  surface  or  elevated. 


TABLE  II 

Passengers  Carried  In  and  Out  of  Terminals, 
Long  Island  Railroad 

Pennsylvania         Flatbush  Avenue,    Total  on 
Station  Brooklyn  Road 

1910 1.417.903  (4  mos.)  13.455,991  30,978.615 

1911 6,219.859  14.094,003  33,867.228 

1912 7,732,184  15.772.402  37,319;812 

1913 9,629,026  17,501,524  40,606.183 

1914 11,031,845  18,064,729  41,634.223 

1915 11,807,512  18,135,150  42,629,325 

1916 13.224,258  19,666,344  45,802,722 

1917 14.459,259  23,118,805  50,796,028 

1918 15.595,142  23,824,123  55,004,086 

1919 19.843,245  27.544.000  64,067,541 


Track  elevation  and  other  improi^ements. 
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Steel,  multiple-unit  trains 
were,  as  a  result  of  this  deci- 
sion, operated  through  tun- 
nels under  the  East  River  to 
the  Pennsylvania  Station  on 
Sept.  8,  1910. 

During  the  first  ten  months 
of  such  operation  an  increase 
of  92  per  cent  in  the  number 
of  passengers  carried  on  the 
Long  Island  Railroad  was  ex- 
perienced, while  the  corre- 
sponding figure  on  the  Penn- 
sylvania Railroad  was  31  per 
cent.  The  growth  since  that 
time  is  clearly  indicated  in 
Table  II.  The  variation  in 
traffic  during  the  successive 
months  of  1919  is  plotted  in 
Fig.  2.  An  inspection  of  these 
graphs  will  show,  in  a  strik- 
ing manner,  the  peak  load  encountered  during  the  sum- 
mer upon  this  railroad  due  to  the  heavy  traffic  to  the 
summer  resorts  on  Long  Island. 

Passenger  receipts  on  the  former  road  were  found 
to  be  160  per  cent  greater  after  electrification.  In  1911, 
according  to  George  Gibbs*,  the  operation  of  8,600,000 
car-miles  over  152  miles  of  electrified  track  of  the  Long 
Island  Railroad  was  accomplished  at  a  cost  of  24.2  cents 
per  car-mile,  including  depreciation.  A  car-mileage  of 
double  that  previously  maintained  was  found  to  be  pos- 
sible, with  decreased  failures.  The  train-mileage  be- 
tween failures  had  been  tripled  during  this  period  as  a 
result  of  electrical  operation.  Whei'e  electric  locomotives 
were  used  the  cost  of  their  operation  per  mile  was,  at 
that  time,  5.91  cents,  as  compared  with  8.83  cents  for 
steam  locomotives  on  the  New  Jersey  division  and  11.9 
cents  on  the  entire  Pennsylvania  system. 

Transfer  Problems  Solved 

The  next  problem  to  be  confronted  in  planning  the 
transportation  of  large  masses  of  people  into  and  out 
of  this  large  city  terminal  was  that  of  a  central  transfer 
point  for  distribution  over  Long  Island.  Sixteen  trains 
per  day,  carrying  a  relatively  small  group  of  through 
passengers  for  Montauk  and  other  eastern  sections 
of  the  island  where  the  road  has  not  been  electrified. 


•Electkic  Railway  Journal,  March  23,  1912,  page  463. 


The  Battery  in  1920 

are  transferred  from  electric  to  steam  locomotives  at 
Long  Island  City  soon  after  they  leave  the  river  tun- 
nels. This  is  not,  however,  the  logical  center  of  dis- 
tribution for  the  bulk  of  the  traffic  leaving  the  Pennsyl- 
vania Terminal  for  Long  Island.  Jamaica,  which  has 
been  for  a  long  time  the  hub  of  the  island,  was  natu- 
rally selected  for  such  a  transfer  station.  Most  of  the 
passengers  from  New  York  City,  therefore,  change  cars 
at  this  station. 

The  concentration  of  so  much  traffic  upon  the  tracks 
centering  in  this  locality,  in  which  the  grade  crossings 
had  not  been  abolished,  brought  up  the  problem  of  track 
elevation  and  the  erection  of  a  rather  elaborate  transfer 
station  as  early  as  1903.  This  has  been  particularly  well 
worked  out  in  accordance  with  the  perspective  drawing 
reproduced  herewith.  The  Jamaica  station,  shown  in 
the  cut  on  page  670,  as  operated  since  March,  1912,  is 
remarkably  well  adapted  to  the  severe  service  to  which 
it  is  subjected.  Three  through  tracks  in  each  direc- 
tion are  provided,  with  concrete  platforms  at  the  level 
of  the  car  flooi".  Two  tracks  with  separate  platforms 
take  care  of  the  local  traflSc.  In  addition,  one  run- 
around  track  is  provided  in  each  direction  for  the 
through  non-stop  passenger  and  freight  trains.  Cer- 
tain tracks  are  very  definitely  assigned  to  regular 
routes  and  permanently  marked  with  signs  which  prove 
a  great  convenience  to  the  traveling  public  in  locating 
the    train    desired.      A    number    of    guide    signs    in- 
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dicate  the  destination  of  each  particular  train  are  dis- 
played by  station  attendants  previous  to  the  departure 
of  the  train.  As  a  result  of  the  careful  location  of  plat- 
forms between  trains  involving  the  transfer  of  many 
passengers,  and  the  detailed  direction  signs  provided, 
thousands  of  such  transfers  are  readily  made  each  day 
with  no  difficulty. 

Forty-one  west-bound  trains,  averaging  seven  cars 
each,  pass  through  this  station  daily  during  the  period 
between  8  and  9  a.m.  Personal  observation  on  the 
Fourth  of  July  by  a  disinterested  passenger,  who  had 


406  large  and  122  small  cars,  leaving  margins  of  but 
4i  and  9  per  cent  respectively  for  inspection  and  repair. 
It  is  estimated  that  the  railroad  is  at  least  150  cars  short 
in  its  electrified  zone.  Of  these,  seventy  are  on  order, 
with  promise  of  possible  delivery  this  fall.  An  ade- 
quate supply  of  cars  cannot  be  provided  until  additional 
funds  are  available. 

Train  Schedules  Maintained  with  Good  Records 

All  trains  are  operated  in  accordance  with  a  predeter- 
mined semi-annual  printed  time  schedule.     This  is  pre- 
-■  pared     to     meet     the 


TABLE    III 


Holiday  Traffic  on  Long  Island  Railroad 


1915 

Passenger-train  movements 5,015 

Passenger-car  movements 24,773 

Baggage-car  movements 1,369 

Freight  and  work-train  movements. .  .  .  374 

Freight-car  movements 7,939 

Passengers  carried 917,917 

Carloads  of  express  and  baL'gagc 780 


J916 

1917 

1918 

1919 

1920 

5,361 

4,897 

4,857 

5,179 

5.470 

27,321 

24,094 

26,519 

30,674 

31,054 

1,508 

1,382 

1,342 

1,481 

1,353 

411 

356 

368 

382 

392 

8,986 

8,124 

8,386 

7,821 

8,651 

029,721 

1,023,265 

1,121,560 

1,433,600 

1,569,803 

1,077 

977 

874 

894 

91s 

occasion  to  make  several  transfers  at  this  point,  proved 
conclusively  that  adequate  provision  had  been  made  for 
the  comfortable  and  prompt  handling  of  very  large 
crowds.  Upon  this  particular  week-end,  including  the 
holiday,  all  previous  records  of  passenger  transportation 
were  exceeded,  with  a  total  number  of  1,569,800  pas- 
.sengers  handled. 

Table  III  sets  forth  some  interesting  figures  for  five- 
day  holiday  week-end  periods  for  this  and  previous 
years. 

Although  these  crowds  have  been  successfully  handled 
thus  far  by  using  every  available  car  and  by  carefully 
planning  the  extra  schedules  in  advance,  the  margin  of 
cars  available  for  inspection  and  repair  is  too  small  for 
conservative  operation.  The  Long  Island  Railroad 
operates  394.56  miles  of  road,  of  which  85.69  is  electri- 
fied. The  total  track  mileage  is  964.48,  of  which  ap- 
proximately 220  miles  of  track  is  operated  by  elec- 
tricity. A  total  of  only  558  multiple-unit  cars  are 
available  at  present  for  this  service,  of  which  424  are 
large  motor  cars,  Type-M-P-54 ;  ninety-one  are  trailers, 
and  134  are  of  the  small  M-P-41  type,  used  in  the 
Brooklyn  service,  which  are  not  interchangeable  with 
the  trailers.     The  regular  morning-hour  rush  requires 


traffic  demands  as 
nearly  as  possible  as 
a  result  of  a  study 
made  of  the  perform- 
ance of  similar 
periods  during  past 
years,  combined  with 
the  growth  of  traffic 
during  the  years  in 
question.  Changes  are 

made     usually    abouv 

the  middle  of  May  and 
October.  Additional  trains  are  necessary  during  the 
summer  months  to  handle  the  excess  traffic  of  that  sea- 
son. This  excess  is  evident  from  Fig.  2.  With  the 
schedule  once  established,  the  variations  in  daily  and 
hourly  loads  are  provided  for  by  the  operation  of  more 
or  fewer  cars  per  train. 

In  order  to  take  care  of  the  extraordinarily  heavy 
beach  travel  on  Sundays  during  the  summer  months,  the 
Sunday  time-table  is  changed  about  the  last  week  in 
June.  The  revised  schedule  continues  in  effect  until 
the  first  or  second  Sunday  following  Labor  Day,  with 
the  provision,  of  course,  for  many  additional  trains. 

Tables  IV  to  VI  show  the  various  runs  and  operating 
conditions  upon  the  electrified  section  of  the  Long  Island 
Railroad. 

The  number  of  employees  assigned  to  a  train  is  based 
primarily  upon  standard  railroad  practice,  but  owing 
to  the  short  hauls  and  numerous  stops  upon  this  sy.stem 
additional  collectors  are  necessarily  added  to  the  regular 
crews  in  accordance  with  the  number  of  cars  in  the 
train.  This  varies  on  different  divisions  of  the  road  and 
is  somewhat  affected  by  the  class  of  travel  handled. 
These  extra  trainmen  work  regularly  on  certain  trains 
and  have  regular  runs  assigned  to  them. 


T  .\  B  L  E    I  V 
Typical  Runs — Electric  Service,  Long  Island  Railroad 


Terminals  of  Run 


Pennsylvania  Station. 
Pennsylvania  Station. 
Pennsylvania  Station. 
Pennsylvania  Station. 
Pennsylvania  Station. 
Pennsylvania  Station. 
Pennsylvania  Station 

Pennsylvania  Station 

Flatbush  Avenue 

Flatbush  Avenue. 

Flatbush  Avenue  via  Ozone  P.i-k 

Flatbush  Avenue 

Flatbush  .A. venue 


■ia  Ozone  Park 


Port  Washington.  .  . 
Port  Washington.  .  . 
Whitestone  Landing 

Jamaica 

Long  Beach 

Long  Beach 

Valley  Stream 

Rockaway  Park.  .  .  . 

Hempstead 

Rockaway  Park.  .  .  . 

Valley  Stream 

Jamaica 

Queens 


Average  Distance 

Schedule 

Length 

Number        Between 

Running 

Speed, 

Express 

of  Run, 

of 

Stops, 

Time, 

Miles 

or    Local 

Miles 

Stops 

Miles 

Minutes 

per  Hour 

Local 

19.9 

15 

1.33 

49 

22.4 

Express 

19.9 

7 

2.85 

39 

30.6 

Local 

13.3 

9 

1.48 

31 

25.8 

Express 

11.3 

1 

11.3 

17 

39.9 

Express 

24.6 

1 

24.6 

36 

41.0 

Local 

24.6 

15 

1.64 

.'  52 

28.4 

Express 

25.8 

10 

2.58 

50 

31.0 

Local 

19.2 

10 

1.92 

42 

27.4 

Express 

20.0 

8 

2.50 

42 

28.6 

Local 

15.9 

IS 

1.06 

41 

23.3 

Express 

22.5 

'     13 

1.73 

50 

27.0 

Express 

9.3 

3 

3.10 

17 

32.8 

Local 

13.2 

16 

0.85 

39 

20.3 
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The  nature  of  the  hours  of  employment  on  the  Long 
Island  Railroad  is  governed  entirely  by  the  agreements 
with  the  various  brotherhoods  generally  in  effect  upon 
standard  railroads.  It  is  often  difficult  to  plan  an  effec- 
tive employees'  schedule  in  accordance  with  such  agree- 
ments which  will  at  the  same  time  meet  the  demands  of 
morning  and  evening  peak  loads  of  traffic.  The  train- 
men are  paid  upon  a  combined  hourly  and  mileage  basis. 
This  involves  either  a  140  or  a  100-mile  run  in  a  stand- 
ard eight-hour  day  as  a  basis  for  ten  hours'  normal  pay. 
In  many  cases  this  work  must  be  made  up  of  two  four- 
hour  shifts,  one  in  the  morning  and  the  other  during 
the  evening  rush  period. 

Electrification  of  Terminals  Makes  Itself 
Felt  in  Improved  Service 

It  is  difficult  to  draw  any  comparison  between  electric 
and  steam  operation,  so  far  as  the  numbers  of  employees 
or  employee-hours  are  concerned.  When  the  electric 
service  was  first  inaugurated  upon  the  Long  Island  Rail- 


for  incoming  trains.  Occasionally  during  the  rush 
hours  one  or  two  tracks  of  the  Pennsylvania  Railroad 
are  used  in  addition.  Yet  with  this  limited  number 
of  tracks,  between  8.01  and  9  a.m.  thirty-two  west- 
bound trains  were  scheduled  to  arrive  and  ten  east- 
bound  trains  to  leave.  Between  5.02  and  6.01  p.m. 
twenty-seven  east-bound  trains  leave  and  nine  west- 
bound trains  arrive. 

It  is  interesting  to  compare  this  with  conditions  at 
the  London  terminal  of  the  Great  Eastern  Railroad, 
which  probably  handles  the  largest  number  of  steam 
trains  in  a  stub-end  terminal.  There  forty  trains  per 
hour  have  been  operated  with  six  tracks.  This  system, 
however,  has  a  provision  for  shunting  the  steam  locomo- 
tives around  the  stub-end  terminal  tracks,  thus  greatly 
increasing  the  number  of  locomotive-hours  available  for 
active  duty. 

Disinterested  inspection  of  the  trains  on  the  Fourth  of 
July  by  a  representative  of  the  Electric  Railway  Jour- 
nal indicated  that  very  few  passengers  were  standing 


Courtisy  of  Wm.   D.  Bloodgood  if  Co.,  Inc., 
Htal  Estate,  Long  Island  City 


"Airplane"  view  of  Lung  Island,  looking  east  from  Manhattan 


load  the  schedule  .speed  of  trains  was  materially  in- 
creased and  the  time  required  for  setting  trains  and 
departing  from  the  terminals  was  considerably  de- 
creased. Since  that  date  many  suburban  stops  have 
been  added  and  more  trains  operated  in  proportion  to 
the  traffic  demands  in  order  to  give  better  service.  Thus 
the  advantages  of  electric  traction  show  themselves  in 
improved  .service  rather  than  in  a  reduction  of  train- 
hours  or  employee-hours.  It  would  be  quite  impossible, 
however,  to  operate  present  schedules  in  and  out  of  the 
terminals  with  .steam  traction. 

At  the  Flatbush  Avenue  terminal  of  the  Long  Island 
Railroad  in  Brooklyn  twenty-six  trains  per  hour  are 
handled  during  the  rush  period  upon  six  tracks.  Con- 
trast this  procedure  with  steam  traffic  at  the  Long 
Island  City  terminal  fifteen  years  ago,  when  difficulty 
was  experienced  in  taking  care  of  from  fifteen  to  twenty 
trains  per  hour  on  sixteen  tracks. 

In  the  Pennsylvania  Station,  New  York,  the  Long 
Island  Railroad  uses  regularly  six  or  seven  tracks  for 
departing  trains  and  has  the  use  of  any  and  all  tracks 


in  the  cars  in  spite  of  the  tremendous  crowds  that  were 
traveling.  Extra  ticket  booths,  placed  in  the  waiting 
rooms  for  the  sale  of  tickets  to  the  beaches,  where 
traffic  was  particularly  heavy,  in  addition  to  the  twelve 
ticket  windows,  making  twenty-one  positions  in  all,  had 
been  established  to  relieve  the  congestion  and  keep  the 
passengers  in  a  favorable  state  of  mind.  Such  little 
points  as  these  have  their  marked  psychological  effect 
upon  the  riding  public  and  yet  involve  little  additional 
cost  and  trouble. 

Cars  on  this  road  are  inspected  every  ten  days.  The 
mileage  basis  of  inspection  has  been  discarded  in  favor 
of  the  time  method.  At  present  forty-nine  cars  per  day 
are  being  handled  by  the  two  inspection  shops.  This 
process  of  repair  and  maintenance  was  described  in  de- 
tail in  the  Electric  Railway  Journal,  June  5,  1920, 
page  1136.  In  addition,  inspectors  are  employed  between 
1  and  9  a.m.  at  the  various  yards,  where  cars  are  stored 
for  the  night.  This  procedure  takes  care  of  minor  re- 
pairs, such  as  brakeshoe  changes,  adjustments,  etc. 
Groups  of  cars,  numbering  from  thirty-five  to  eighty- 
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five,  are  available  for  such  inspection  at  five  different 
yards  located  at  various  points  upon  the  system. 

Power  Consumption  and  Operating  Costs 

Considerable  improvement  has  been  made  lately  by  the 
Long  Island  Railroad  in  energy  consumption  in  regu- 
lar operation.  Table  VII  indicates  the  fact  that  whereas 
the  electric  motor  car-mileage  increased  in  1919  over 
]918  by  a  margin  of  9  per  cent  and  the  steam  car-mile- 
age by  3.2  per  cent,  yet  the  make-up  of  trains  has  been 
so  carefully  planned  that  the  trailer  car-mileage  has 
advanced  137  per  cent.  This  improved  operation,  with- 
out detriment  to  schedules,  is  reflected  in  the  energy  con- 
sumption, which,  it 
will  be  seen,  has  been 
reduced  from  87.4  to 
83.4  watt-hours  per 
ton-mile  at  the  third 
rail.  A  portion  of 
the  extra  energy  con- 
sumption in  19  18 
must,  however,  be 
attributed  to  the  very 
severe  weather  con- 
ditions encountered 
during  the  winter  of 
that  year. 

The  cost  of  energy 
set  forth  in  this  table 
naturally  shows  an 
increase  due  to  rise 
in  fuel  and  labor 
costs,  although  the 
maintenance  charges 
have  been  held  re- 
markably close  to  the 

figures  established  in  1918.  The  cost  increases  are  rea- 
sonable in  view  of  the  general  increases  which  have 
occurred. 

Train  Disp.atching  Methods 

Practically  all  trains  in  the  electrified  zone  are  oper- 
ated without  train  orders  unless  unforeseen  difl;iculties 
or  delays  arise.  In  such  cases  the  train  crews  are  in- 
structed by  telephone  from  the  dispatcher's  oifice  at 
Jamaica.  Telephone  outlets  are  available  to  trainmen 
every  2,000  ft.  throughout  the  electrified  zone.  Trains, 
in  cases  of  trouble,  are  then  detoured  by  the  dispatcher, 
either  upon  an  extra  track  or  in  another  direction 
around  one  of  the  many  available  loops  upon  the  sys- 
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tem.  Passengers  waiting  at  stations  from  which  trains 
are  likely  to  be  delayed  indefinitely  are  notified  of  such 
delay  in  order  that  they  may  make  other  plans  if  de- 
sired. Such  announcements  are  always  appreciated  by 
the  patrons  of  the  road,  who  would  prefer  to  know  the 
facts  promptly  rather  than  be  kept  in  ignorance  of  the 
possibilities  of  reaching  their  destination. 

The  most  densely  operated  sections  of  the  road  are 
equipped  with  automatic  block  signals,  while  the  other 
portions  of  the  road  are  operated  under  the  "absolute 
manual  block"  rules. 

At  terminals  records  must  be  filled  out  by  the  con- 
ductor of  the  departing  train,  giving  details  of  time, 

train  make-up,  etc., 
while  upon  arrival  at 
its  destination  a  more 
complete  report  is  re- 
quired, giving  the 
causes  of  delays,  if 
any,  the  number  of 
passengers  carried, 
etc.  These  are  filed  in 
the  dispatcher's  office. 
Train  orders,  not 
affecting  the  rights  of 
a  superior  train,  may 
be  given  orally  over 
the  telephone  and  con- 
firmed by  both  con- 
ductor and  motorman 
of  the  train  involved. 
Superior  orders,  sub- 
ordinating the  rights 
of  trains  othei-wise 
having  right-of-way, 
must  bear  the  per- 
sonal signatures  of  both  conductor  and  motorman  as  an  • 
extra  precaution  against  any  possible  misunderstanding. 
Train  dispatchers  upon  the  Long  Island  Railroad  rec- 
ognize the  impossibility  of  handling  the  traffic  into  such 
a  terminal  as  that  of  New  York  City  by  means  of  steam 
locomotives.  Upon  being  asked  the  question,  "Is  opera- 
tion by  means  of  steam  locomotives  possible?"  the  chief 
dispatcher  answered,  "Certainly  not!  What  would  you 
do  with  the  locomotives  when  you  got  them  in  there? 
The  switching  of  trains  in  and  out  of  the  station  with 
steam  locomotives  under  such  short  headway  and  with 
the  limited  track  capacity  is  out  of  the  question." 


Transfer  station  ayid  office  building  at  Jamaica,  L.  I. 
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Car-Miles  per  Route-Mile — Steam  and  Electric 
Operation,  Long  Island  Railroad 


upei 

•alion,  L,oii 

g  isian 

d  Kan 

road 

Car- 

Miles 

Route 

-Miles 

Car- 
per Ro 

Miles 

ute-Mile 

Passengei 

Train- 

Year 

Steam 

Electric 

Steam 

Electric 

Steam 

Electric 

Miles  per  Koute- 

1907 

14,441,861 

3,830.911 

378.5 

38.0 

38,175 

100,200 

Passenger 

Train-Miles 

Route 

-Miles 

Mile 

1908 

13,071,445 

4,945,719 

372.4 

42.0 

35,105 

117,720 

Year 

Steam 

Electric 

Steam 

Electric    bteam 

Jilectnc 

1909 

13,535,123 

5,754,436 

371.4 

44.8 

36,460 

128,3.50 

1910 

3,129,862 

1,855,972 

374.0 

54.8 

8,369 

33,868 

1910 

13,945,133 

7,134,366 

374.0 

54.8 

37.282 

130,200 

1911 

2,936,184 

2,553,219 

363.1 

64.7 

8,086 

39,462 

1911 

13,534,626 

9,497.738 

363.1 

64.7 

37,260 

146,730 

1912 

2,812,853 

2,552,525 

360.8 

66.0 

7,797 

38,675 

1912 

12,991,882 

10,624,172 

360.8 

66.0 

36,040 

161,000 

1913 

2,272,809 

2,845,878 

354.0 

74.1 

6,420 

38,406 

1913 

12,302,872 

12,039,426 

354.0 

74.1 

34,770 

162,750 

1914 

2,181,539 

3,276,387 

343.2 

87.2 

6,356 

38,720 

1914 

11,062,474 

13,783,793 

343.2 

87.2 

32,230 

158,100 

1915 

2,102.766 

3,202,617 

341.2 

90.3 

6,104 

35,466 

1915 

10,957,699 

13,832,618 

341.2 

90.3 

32.110 

153,200 

1916 

2,199,080 

3,155,538 

341.2 

90.3 

6,445 

34,945 

1916 

11,653,425 

14,875,807 

341.2 

90.3 

34.160 

164,700 

191/ 

2,291.552 

3,435,192 

341.2 

90.3 

6,716 

38,042 

1917 

13,036,476 

'  15,507,970 

341.2 

90:3 

38,200 

171.800 

1918 

2,509,660 

3.305,852 

341.2 

90.3 

■  7,355 

36,610 

1918 

13.905,068 

15,679,570 

341.2 

90.3 

40,750 

173.600 

1919 

2,544,043 

3,576,097 

341.2 

90.3 

7,456 

39,602 

1919 

14,353,592 

18.059,377 

341.2 

90.3 

42,050 

200,000 
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New  Haven  train  on  New  York  Central  track 
near  New  York  City 

It  should  be  remembered  also,  in  considering  the  test 
of  "mass  transportation"  upon  the  Long  Island  Rail- 
road, that  this  road  was  called  upon  during  the  war  to 
handle  the  soldiers  of  fourteen  divisions  located  at 
Camps  Mills  and  Upton,  Long  Island.  Six  thousand 
special  trains  involving  61,247  cars  were  required  to 
transport  more  than  3,000,000  troops  during  the  period 
from  July,  1917,  to  October,  1919.     This  was  in  addi- 


Netv   Haven   train   tindbr   11,000-voIt   contact   line 
on  its  own  right-of-way 

tion  to  more  than  1,000,000  passengers  and  fui'loughed 
soldiers  who  traveled  to  and  from  the  camps  as  in- 
dividuals. During  the  heaviest  month  of  this  traffic 
307,000  soldiers  were  transported  to  and  from  the 
camps  and  embarkation  docks  in  476  special  trains. 
This  was  followed  by  the  record-breaking  landing  in 
France  in  August,  1918. 

By  summarizing  the  density  of  passenger  traffic  of 


TABLE    VII 

Operating  Data  and  Costs,  Long  Island  Railroad 


1918  1919 

Car-miles— motor* 14,920,207  16,266,607 

Car-miles— trailer* 759,363  1,792,770 

Car-miles— steam 13,905,068  14,353,592 

Train-miles— electric* 3,333,390  3,496,958 

Train-miles— steam.  ..: 2,528,863  2,494,043 

Car-miles  permile  of  track — electric 6,958  8,010 

Average  cars  per  train — electric....: 4.71  5.17 

Average  cars  per  train — steam 5.50  5  .  76 

Kilowatt-hours  per  car-mile  at  power  house 5.17 

Kilowatt-hours    per   train-mile    at    power 

house 25.72 

Kilowatt-hours  per  car-mile  delivered  to 

third  rail 4.15 

Kilowatt-hours  per  train-mile  delivered  to 

third  rail 21.46 

Watt-hours  per  ton-mile  at  power  house. .  .            108.8  103.3 
Watt-hours  per  ton-mile  delivered  to  third 

rail 87.4  83.2 


1918  1919 

Watt-hours  per  ton-mile  at  power  house — 

summer  months,  no  heattr  load 92.0  91.3 

Cost  of  power  per  car-mile  at  power  house..        SO. 0604         SO. 0624 
Cost  of  power  per  train-mile  at  power  house  .2990  .3228 

Cost  of  maintenance  of  transmission  line 

per  car-mile ::•■•.••  00+^  00" 

Cost  of  maintenance  of  transmission  line 

per  train-mile .0221  .0274 

Cost  of  maintenance  and  operation  of  sub- 
stations per  car-mile .0121  .0110 

Cost   of   maintenance   of  substations   per 

train-mile 0570  .0458 

Cost  of  maintenance  of  third-rail  and  track 

bonding  per  car-mile .0071  .0070 

Cost  of  maintenance  of  third-rail  and  track 

bonding  per  train-mile .0330  .0362 

Cost  of  power  at  car  shoes  per  car-mile .0843  .0857 

Cost  of  power  at  car  shoes  per  train-mile.  ..  .3971  .4431 


*  Includes  traffic  over  P.  R.R.  tracks  between  Sunnyside  Yard  and  Pennsylvania  Station,  N.  Y.,  amounting  to  about    10   per  ceut. 


Chicago  elevated  railway   crossing  Northwestern   tracks        Looking  east  from  Jamaica  station.  Long  Island  Railroad 
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TABLE     VIII 

Transmission  and  Distribution  System  Construc- 
tion, Long  Island  Railroad 


Electrified  track,  miles 225 .  65 

Transmission  line  (longest  distance),  mil  -s     .    .  26 

Number  of  substations  (permanent) 15 

Number  of  substations  (portable) 3 

Substation  rated  capacity,  kw 56,000 

Power  station  rated  capacif.  kw    .                   67,000 

Length  of  pole  lines,  mile;    .             75.24 

Chestnut  poles  in  line 2,353 

Creosoted  poles  in  line 565 

Steel  poles  in  line 393 

Underground  conduit  system,  miles 12.5 

Underground  conduit  system,  duct-miles 435.23 

Underground  cable  system,  miles 46.4 

Sienal  circuit,  miles 50.05 

Number  of  lightning-arrester  houses 5 


three  representative  electrified  steam  roads  of  the  East, 
as  in  Table  IX,  it  is  evident  that  conditions  on  the  Long 
Island  Railroad  represent  the  application  of  electric 
traction  to  the  densest  traffic  which  is  encountered  on 
any  of  the  electrified  zones  of  trunk  lines  in  the  country. 
The  commutation  traffic  on  the  Long  Island  Railroad 
is  particularly  heavy  as  compared  with  through  pas- 
senger or  freight  service.  In  1905  the  number  of  pas- 
sengers who  purchased  and  used  regular  monthly  com- 
mutation tickets  was  76,644  upon  the  entire  system. 
Last  .year  this  figure  had  increased  to  367,057,  repre- 
senting an  increase  of  380  per  cent.  Although  this 
commutation  traffic  aggregated  last  year  about  47  per 
cent  of  the  total  passengers  carried  1  mile,  the  rev- 
enue from  that  47  per  cent  was  less  than  24  per  cent  of 
the  total  revenue.  This  indicates  the  expensive  nature 
of  such  traffic.  To  state  it  differently,  the  average  re- 
turn from  this  commutation  traffic  was  three-quarters 
of  1  cent  per  mile.  This  reduces  the  return  from  the 
average  passenger  upon  this  road  to  1.53  cents  per 
mile,  while  the  other  roads  of  the  United  States  averaged 
£.bout  2.65  cents  per  mile  and  the  bulk  of  the  steam  rail- 
road traffic  paid  8  cents  per  mile. 


T  A  B  L  E     I  X 

Passengers  Carried  per  Mile  on  Three  Represent- 
ative Railroads  in  1919 


West  Jersey  &  Seashore  Railroad 1.0')1.807 

New  York,  New  Haven  &  Hartford  Railroad 1.019,641 

Lone  Island  Railroad .- 2.=:70.205 


Although  the  numbers  of  commuters  have  greatly  in- 
creased over  last  year,  the  gross  earnings  of  the  com- 
pany for  June,  1920,  showed  a  falling  off  of  $75,000,  as 
compared  with  the  same  month  of  last  year  (due  to  the 
troop  business  handled  in  1919),  while  the  operating 
expenses  showed  an  increase  of  over  $200,000.  The  cost 
of  doing  business  is  so  high  that,  with  the  present 
rate  structure,  the  more  passengers  that  are  handled 
the  greater  is  the  financial  loss.  The  problem  there- 
fore is  necessarily  one  of  asking  the  passenger,  par- 
ticularly the  commuter,  to  pay  the  actual  cost  of  good 
service  rather  than  attempting  to  reduce  the  quality 
of  service  to  approximate  the  income. 

The  Suburban  Situation  on  Other  Roads 

The  Long  Island  Railroad  suburban  business  has  been 
treated  in  detail  in  this  article  because  the  road's  traf- 
fic is  so  largely  a  suburban  proposition.  Data  have, 
however,  been  secured  from  several  other  railroads 
whose  suburban  business  is  considerable.  These  data 
vary  in  character  on  account  of  the  different  operating 
conditions  and  methods  of  record  keeping,  hence  cannot 
be  combined  in  a  general  table. 

New  York  Central  Railroad. — The  number  of  com- 
mutation passengers  carried  by  the  New  York  Central 
in  1919  was  20,707,352,  an  increase  of  3,030,533,  or  17.6 
per  cent,  over  1918,  and  4,446,347,  or  25  per  cent,  over 
1917;  the  increase  in  1918  over  1917  being,  therefore, 
1,415,814,  or  12  per  cent.  These  figures  indicate  actual 
rides  by  commuting  passengers  and  are  many  times 
the  number  of  tickets  sold. 

About  75  per  cent  of  the  commutation  service  of 
this  road  is  out  of  New  York  City,  other  commuting 


TABLE    X 


Commutation  and  School  Tickets  Between  New  York  City  aiid  Selected  Stations 
on  Hudson  Division,  New  York  Central  Railroad,  April,  1918,  1919,  1920 


Monthly      Monthly  Monthly  Rates  Increase 

Tickets  Tickets  Tickets  Old  New  per  in  Fare 

Miles           Mileage    .  Sold  Sold  Sold  Monthly  Monthly  Mile  per 

from           of  Sixty  April,  April,  April,        Commutation    Commut'n  Under  New  Trip 

.     Station                   New  York        Trips  1918t  1919t  1920t  Rates  Rates  Schedule  Cents* 

125th  Street 4.2               252  ...  ...  ...  g3.36  34.03  1.59  1.1 

Universitr  Height.* 8.7               522  138  129  125  5.34  6.41  1.22  1.7 

Spuyten  buvvi! 10.4               624  32  47  60  6.16  7.39  1.82  2.05 

Ludlow ■ 13.7              822  309  ,366  662  7.15  8.58  1.04  2.88 

Yonkers 14.5              870  448  /    638  1,353  7.43-  8.92  1.02  2.48 

Glenwood 15.6              936  298  336  589  7.65  9.18  0.98  0.55 

Hastings-on-Hudson 18.8            1,128  240  297  412  8.31  9.97  0.88  2.77 

Dobbs  Ferrv 20.0            1,200  190  219  286  8.47  10.16  0.84  2.82 

Irvington 22.0           1,320  145  190  216  8.75  10.50  0.79  2.92 

Tarrvtown 24.5            1,470  653  700  979  9.08  10.90  0.74  3.03 

Ossining 30.2            1,812  417  578  805  10.12  12.14  0.66  3.37 

Croton-on-Hudson 33.9            2,084  114  125  186  10.56  12.67  0.62  3.51 

Peekskill 40.6            2,436  237  317  447  12.16  14.59  0.59  4.05 

Beacon 58.3           3,498  52  67  83  15.90  19.08  0.54  5.3 

Newburgh 58.3            3,498  25  14  21  15.50  19.08  0.54  5.3 

Poughkeepsie 72.8            4,367  54  73  123  18/59  22.31  0.51  6.19 

*  Increase  based  on  sixty  trips  per  month. 

t  Number  of  passengers  carried  may  be  greater  than  number  of  tickets  sold  as  figures  include  family  commutation  tickets  ^ood  for 
any  member  of  purchaser's  family.   • 
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cities  on  the  system  being  Buffalo,  Cleveland  and 
Chicago. 

Under  the  new  schedule  of  rates,  20  per  cent  above 
those  prevailing  until  recently,  the  average  rate  per 
mile  which  will  be  paid  by  commuters  in  the  New  York 
City  district  will  be  0.8  cent  per  mile.  The  average 
commutation  ticket  will  cost  $11.57.  The  previous  re- 
spective figures  were  0.675  cent  and  $9.60.  The  com- 
mutation rate  per  mile  varies  according  to  distance, 
ranging  from  0.5  cent  for  the  maximum  distance  of  72 
miles  to  Poughkeepsie  to  1.59  cents  for  the  4-mile  ride 
to  125th  Street,  New  York  City. 

Table  X  shows  details  of  the  commuting  business  in 
April,  1918,  1919  and  1920  out  of  New  York  for  a  few 
typical  stations  on  the  Hudson  Division,  selected  from 
among  the  total  of  thirty-eight. 

Pennsylvania  Railroad — Philadelphia  Electrification. 
— This  electrification  consists  of  the  Paoli  and  Chestnut 
Hill  lines,  and  the  purpose  of  undertaking  the  present 
electrification  and  of  extending  it  later  to  other  subur- 
ban lines  is  primarily  to  secure  increased  capacity  in 
Broad  Street  Station  and  yard,  which  were  badly  con- 
gested under  steam  operation. 

Careful  analysis  by  a  special  operating  committee 
of  the  movements  under  steam  operation  through  the 
more  important  routes  leading  from  the  station  to  the 
main  running  tracks  and  yards  lead  to  the  conclusion 
that  an  increased  capacity  of  from  20  to  25  per  cent 
could  be  secured  by  this  electrification.  The  improve- 
ments in  operation  under  electric  traction  are  such  as 
to  lead  the  operating  people  to  believe  that  the  esti- 
mates were  substantially  correct.  The  train  service, 
of  course,  has  changed  materially  under  the  new  method 
of  operation  and  a  marked  growth  in  traffic  has  been 
experienced. 

The  keeping  of  records  during  war  years  under  gov- 
ernment operation  was  curtailed  and  no  data  by  years 
ai-e  available.  The  following  figures  for  the  year  1919 
with  comparative  notes  regarding  previous  steam  con- 
ditions are,  however,  available : 

1.  The  number  of  miles  of  main  line  electrified  tracks 
is  106.1  and,  including  yards,  the  total  mileage  is  117.28. 

2.  The  number  of  trains  handled  in  both  directions 
during  the  evening  maximum  traffic  hour  for  both  lines 
is  fifteen  and  the  corresponding  number  of  cars  is 
about  eighty-four. 

3.  The  average  number  of  cars  per  train  through- 
out the  year  is  about  four  and  the  maximum  number 
in  rush  hours  in  the  heavy-travel  direction  is  eight. 

4.  The  number  of  trains  per  day  operated  at  present 
is  regularly  149.  In  certain  seasons  additional  trains 
are  run  and,  of  course,  the  number  of  cars  per  train 
is  varied  from  time  to  time.  Comparisons  with  pre- 
vious steam  operation  are  not  of  any  great  value. 


TABLE    XI 

Time-table  of  Running  Time  and  Scheduled  Speed, 
P.  R.R.,  Philadelphia  Electrification 


Broad  Street  Broad  Street  to 
to  Paoli  Chestnut  Hill 

Steam    Electric  Steam       Electric 
Running  time,  local  trains,  min.  57*           50  49  33 

Schedule  speed,  m.p.h 21  24  2i\         21.8 

Per  cent  increase  over  steam 14  16f  6 

*  Steam  trains  could  not  maintain  schedule  by  two  to  five 
minutes. 

5.  The  running  time  and  schedule  speed  as  given  in 
time-tables  at  which  these  trains  operate  is  shown  in 
Table  XI. 

6.  The  car-miles  operated  for  the  first  and  second 
years  of  full  electric  operation  were:  For  the  year 
ended  April  1,  1919,  2,538,524  and  for  1920,  3,020,000, 
an  increase  of  18.9  per  cent. 

7.  The  year  1919  shows  an  increase  of  17  per  cent 
in  passenger  receipts  over  1918.  Electric  operation  was 
inaugurated  on  the  Paoli  line  in  1915  and  on  the  Chest- 
nut Hill  line  early  in  1918. 

New  Haven  Railroad. — The  route  mileage  in  the 
Boston  suburban  zone  of  the  New  York,  New  Haven  & 
Hartford  Railroad  is  fifty-four.  In  addition  the  New 
Haven  has  a  considerable  commuting  traffic  out  of  the 
Grand  Central  Terminal  (the  New  Haven  uses  the  New 
York  Central  Terminal  for  part  of  its  New  York  subur- 
ban traffic).  Out  of  Grand  Central  the  following  num- 
bers of  New  Haven  passengers  were  handled  in  the 
respective  years  mentioned:  1916,  14,412,974;  1917, 
12,445,338;  1918,  12,201,891;  1919,  14,285,883. 

Table  XII  shows  the  business  at  the  Boston  terminal 
for  five  years  past  and  gives  information  as  to  the 
terminal  itself. 

Illinois  Central  Railroad. — A  heavy  suburban  traffic 
is  handled  by  the  Illinois  Central  Railroad  at  its  Chicago 
terminal.  Table  XIII  contains  full  information  as  to 
this  suburban  traffic  and  the  facilities  available  there- 
for. This  terminal  is  now  operated  by  steam,  but  early 
electrification  is  contemplated. 

Chicago  &  North  Western  Railway. — Another  rail- 
road which  does  a  large  suburban  business  out  of 
Chicago,  employing  steam  motive  power,  is  the  "North 
Western."  For  the  year  ended  Dec.  31,  1919,  this 
road  handled  13,540,417  passengers  on  its  Wisconsin 
division,  including  8,671,437  on  the  Milwaukee  line  and 
3,622,014  on  the  Harvard  line.  On  the  Galena  divi- 
sion 3,622,014  were  carried,  a  total  of  17,162,431  pas- 
sengers. The  passenger  revenues  were:  Milwaukee 
line,  $1,860,895;  Harvard  line,  $713,610,  and  Galena 
division,  $613,231;  total,  $3,187,736.     Table  XIV  gives 


TABLE    XII 
New  Haven  Railroad's  Terminal  Traffic  at  Boston,  1915-1919 


1915  1916  1917  1918  1919 

Number  of  passengers  handled  into  and  out  of  terminal 26,182,177       27,769,416       29,612,351       29.281,270       34,233,541 

.Average  number  of  trains  per  day  in  and  out  of  terminal — summer.  504  SOS  444  434  472 

Average  number  of  trains  per  day  in  and  out  of  terminal — winter..  479  478  419  408  457 

Maximum  number  of  trains  during  the  five-year  period  in  and  out  during  one  day.  .        690 

Number  of  terminal  tracks 28 

.Approximate  area  of  terminal,  acres __   31 

Miles  of  road  in  suburban  zone 55.45 
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data  as  to  the  number  of  trains  required  for  this 
business.  In  this  case  the  week-end  travel  is  lighter 
than  the  regular  daily  traffic. 

Suburban  Traffic  and  Electrification 

The  data  of  terminal  traffic  of  steam  roads  which 
have  been  given  in  this  article  show  the  part  which 
electrification  is  playing  in  helping  solve  the  subur- 
ban transportation  problem.  Obviously  the  Long  Island 
Railroad  could  not  handle  its  terminal  traffic  by  steam 
even  if  steam  locomotives  were  permitted  to  enter  New 
York  City  through  the  East  River  tunnels.  In  Phila- 
delphia the  terminal  capacity  was  greatly  increased 
by  electrification  and  the  Illinois  Central  will  enjoy 
similar  results  when  its  present  plans  are  carried  out. 

In  Boston  the  New  York,  New  Haven  &  Hartford 
Railroad,  which  is  still  operated  by  steam,  has  handled 
a  steadily  increasing  suburban  traffic  during  the  past 
five  years  which  now  represents  over  130  per  cent  of 
that  in  1915.  The  increase  of  fare  upon  the  Boston  • 
Elevated  Railroad  was  no  doubt  the  cause  of  a  portion 
of  this  growth  in  traffic. 
During  this  period,  how- 
ever, the  average  number  of 
trains  handled  in  and  out 
of  the  South  Station  has 
been  reduced  by  6.5  per 
cent  as  a  result  of  limited 
equipment.  This  extra  traf- 
fic, necessarily  carried  with 
reduced  equipment,  resulted 
in  standing  loads  with  little 
if  any  increased  operating 
cost.  It  was  a  typical  case 
of  enforced  impairment  of 
quality  of  service  rather 
than  the  provision  for  ade- 
quate service  at  increased 
rates.  It  is  quite  probable 
that  the  new  rates  will 
cause  some  of  the  patron- 
age to  revert  to  the  electric 
lines  and  more  or  less  automatically  adjust  the  abnormal 
condition.  Electrification,  if  immediately  available, 
would  have  solved  the  problem. 

There  is  no  question  but  that  present  conditions  in 
all  of  the  large  city  terminals  are  more  favorable  than 
ever  before  to  electrification.  Rapidly  increasing  density 
of  traffic,  limited  track  and  equipment  facilities,  greatly 
increased  costs  of  fuel  and  labor  and  the  demands  for 


TABLE     XIV 

Trains  In  and  Out  of  Chicago  germinal. 
North  Western  Railway,  1919 


-Through ■ 

__ 

■Suburban • 

Grand 

In 

Out    Total 

In 

Out     Total 

Total 

-Mondav    to 

Friday 

inclusive.  . 

39 

42       81 

118 

112       230 

311 

Saturday. . . 

39 

42       81 

115 

112       227 

308 

Sunday 

32 

28      60 

45 

49        94 

154 

Park  Avenue  approach  to 
New  York, 


prompt  and  efficient  subiirban  service  to  sections  of  the 
community  where  living  conditions  are  tolerable  point 
to  electric  operation.  It  is  not  necessary  to  emphasize 
further  the  well-proven  arguments  for  electrification, 
of  lower  operating  costs,  inci'eased  value  of  real  estate 
located  over  terminals,  power  conservation,  elimination 
of  smoke,  shorter  headway  possible  due  to  rapid  ac- 
celeration, etc.  The  advantages,  both  economic  and 
esthetic,  are  obvious  and  therefore  generally  conceded. 

The  problem  then  is  to  se- 
cure the  necessary  funds  to 
take  care  of  the  first  cost. 
In  conclusion,  a  few 
words  regai'ding  the  power 
end  of  terminal  electrifica- 
tion may  be  in  order. 

Although  marked  savings 
have  been  effected  in  the 
operating  methods  and  effi- 
ciency of  electrified  rail- 
roads, rising  costs  have 
more  than  absorbed  these. 
For  example,  when  the  New 
York  Central  Railroad  was 
electrified  energy  was  pro- 
duced with  2.85  lb.  of  steam 
per  kilowatt-hour.  Econo- 
mies practiced  in  the  gen- 
eration of  this  energy  have 
now  reduced  this  figure  to 
2.2  or  2.3  lb.  per  kilowatt-hour.  At  that  time,  however, 
coal  was  purchased  at  $1.99  per  ton.  Now  this  road 
is  paying  $7.20  per  ton  for  fuel.  In  those  days  stoker 
operators  could  be  called  upon  to  keep  the  equipment 
in  repair  during  periods  of  light  load.  Now,  as  they 
demand  machinists'  rates  for  this  work,  a  separate  staff 
of  mechanics  must  be  maintained  for  the  purpose  and 
the  time  of  the  stokers  is  used  to  less  advantage. 


Grand  Central  Terminal, 
from  south 


TABLE     XIII 
Chicago  Suburban  Traffic  of  Illinois  Central  Railroad,  1915-1919 


Year  Ended  June   30 

1915  1916 

Total  passengers  carried  for  year ; 12,681,298       13,699,341 

Miles  of  track  in  suburban  zone 82 .  32  82 .  32 

Passenger  train-miles 1,300,957  1,323,835 

Average  miles  per  passenger 8.00  8.04 

Average  cars  per  train 4 .  S  4.4 

Number  of  terminal  tracks 6  6 

Area  of  suburban  terminal  yards — car  capacity 279  279 

Average  time  required  to  set  train  and  remove  locomotive,  minutes. .  2  2 

Total  suburban  employees  engaged  in  suburban  zone 490  506 

Train  employees  in  suburban  zone 242  '  258 

Number  of  trains  per  day  in  and  out  terminal: 

•Average,  weekday 288  294 

Maximum,  weekday 298  302 

Sunday 132  132 


Year  Ended  Dec. 

31  — — - 

1917 

1918 

1919 

13,815,447 

12,818,552 

15,257,398 

82.32 

82.32 

82.82 

1,419,635 

1,419,635 

1,417,938 

8.18 

8.26 

8.23 

4.4 

4.2 

4.3 

6 

6 

6 

279   . 

279 

279 

2 

2 

1 
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519 

481 

261 

265 

258 

308 

312 

306 

315 

326 

320 

134 

138 

134        \ 

Steam  trunk  lines  have  formed  physical  connections  with  the  underground  roads  so 

as  to  permit  through  travel  without  change 

Relieving 
London's  Congestion 

By  a  Correspondent 

London,  England 


Main  line  of  the  Great  Westerii  at  Ealitifi,  Western  London  suburbs,  showing  train  on  District  Station  siding, 
a  Central  London  underground  train  and  a  long  distance  express  train 


IN  A  RECENT  review  of  the  present  state  of  traffic 
in  London,  Lord  Ashfield,  the  chairman  of  the 
underground  group  of  passenger  transit  agencies, 
stated  that  the  difficulties  with  which  his  organi- 
zation had  to  contend  would  be  relieved  in  a  large 
measure  by  the  development  of  the  policy  of  linking  up 
the  underground  lines  with  the  suburban  lines  of  the 
trunk  railroads.  Lord  Ashfield,  American  electric  rail- 
way officials  will  recall,  was  formerly,  as  A.  H.  Stanley, 
the  general  manager  of  the  Public  Service  Railway  of 
New  Jersey.  Some  account  of  recent  developments  in 
the  undertakings  that  he  now  controls  in  the  British 
metropolis  should  prove  of  interest  to  readers  of  this 
paper. 

Present  State  of  Passenger  Transit  in  London 

Railway  extension  in  London  and  the  normal  develop- 
ment of  existing  facilities  were,  of  course,  held  up  by 
the  war,  and  consequently  a  great  deal  requires  to  be 
accomplished  to  bring  the  urban  railroads  into  line 
with  the  increased  demands  now  being  made  upon 
them.  One  of  the  chief  difficulties  is  the  congestion 
of  traffic  that  occurs  at  certain  hours  of  the  day,  a  diffi- 
culty induced  primarily  through  the  altered  conditions 
of  labor,  the  general  adoption  of  the  eight-hour  day 
being  responsible,  as  in  American  cities,  for  overwhelm- 
ing volumes  of  traffic  having  to  be  dealt  with  during 
short  periods  of  the  morning  and  the  evening.    A  con- 


tributory cause  is  the  development  of  the  central  area 
of  London  as  a  commercial  center,  the  demolition  of 
extensive  parcels  of  residential  property,  and  the  erec- 
tion on  their  site  of  large  blocks  of  business  premises 
taking  place  rapidly  and  continuously.  This  latter 
factor  in  itself  constantly  adds  to  the  number  of  pas- 
sengers journeying  to  and  from  the  central  area,  and 
the  burden  placed  upon  the  urban  railroads  will  become 
even  heavier  during  the  next  two  or  three  years  when 
the  many  new  housing  schemes  scheduled  for  various 
parts  of  the  outer  suburbs  will  have  materialized. 

Briefly,  the  London  railroads  have  not  only  to  make 
up  the  leeway  lost  during  the  five  years  of  the  war  but 
have  to  cope  at  the  same  time  with  an  inordinate  in- 
crease of  traffic  arising  through  the  changes  brought 
about  by  the  war.  The  problem  is  further  complicated 
by  the  fact  that  the  British  railroads  generally  are 
sustaining  heavy  deficits  in  operation,  with  the  result 
that  the  investing  public  is  chary  of  providing  the 
additional  capital  that  is  essential  for  new  construction 
and  other  much-needed  improvements. 

The  question  of  passenger  traffic  in  London  has  twice 
been  the  subject  of  special  inquiries  by  Parliamentary 
commissions,  once  in  1903  and  again  so  recently  as 
1919.  Both  commissions  reported  very  strongly  in  favor 
of  a  traffic  board  being  set  up  as  a  supreme  authority 
in  all  matters  relating  to  passenger  transit  in  Greater 
London.     The  duties  of  the  traffic  board  would  be  to 
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co-ordinate  the  operations  of  the  various  transport 
agencies  and  to  regulate  and  direct  all  of  them  as  a 
single  entity.  Up  to  the  present,  however,  this  recom- 
mendation— the  adoption  of  which  should  help  in  the 
betterment  of  traveling  facilities  in  the  English  capital 
— has  been  accorded  no  practical  consideration  by  the 
government.  Co-ordination,  it  is  true,  exists  among 
certain  groups  of  undertakings — such  as  those  con- 
trolled by  Lord  Ashfield — that  are  under  a  single  direc- 
tion, but  generally  competition  for  traffic  is  rife.  This 
means  that  each  transit  agency  or  group  of  agencies  is 
influenced  in  its  activities  by  a  keen  regard  for  its 
own  immediate  interests,  instead  of  one  and  all  work- 
ing together  on  harmonious  lines  to  deal  with  the  prob- 
lem in  the  best  interests  of  the  traveling  public. 

There  are  nine  trunk  railroads  operating  lines  in 
London  and  its  suburbs;  two  groups  of  underground 
railways,  one  of  which— 
that  directed  by  Lord 
Ashfield — controls  the  mo- 
tor bus  concerns  and  also 
two  of  the  more  important 
suburban  street  railways; 
the  London  County  Coun- 
cil, which  operates  the 
street  railways  within  the 
county  area,  and  various 
small  street  railway  un- 
dertakings which  are  op- 
erated by  the  municipal 
authorities  in  the  outer 
suburbs. 


The  project  of  making  physical  connections  between 
the  underground  lines  and  the  suburban  lines  of  the 
trunk  railroads  serving  the  British  capital  was  inaugu- 
rated some  forty  years  ago  by  the  District  Railway,  the 
parent  line  of  the  group  of  transport  agencies  with 
which  Lord  Ashfield  is  associated.  In  its  early  days 
of  steam  operation  the  District  extended  its  lines  into 
the  western  suburbs  and  made  physical  connections  at 
two  separate  points  with  the  suburban  lines  of  the  Lon- 
don &  South  Western  Railway,  an  important  trunk 
railroad  with  extensive  branches  in  the  metropolis. 
Through  these  connections  the  District  trains  were  en- 
abled to  run  direct  from  the  City  (the  term  city  in 
relation  to  London  is  applied  only  to  the  square  mile 
or  so — the  heart  of  the  modern  metropolis — that  con- 
stituted the  London  of  the  Middle  Ages),  to  certain 
towns  of  the  outer  area.     It  also  permitted  trains  of 

three  steam  railways  to 
run  through  to  the  City 
over  the  District  Railway 
tracks. 

Whe  the  District  system 
was  electrified  in  1905, 
however,  the  steam-hauled 
"foreign"  trains  were 
withdrawn  in  nearly  every 
case,  and  at  the  present 
time  these  lines  in  the 
Central  London  area  are 
scarcely  capable  of  accom- 
modating the  traffic 
worked  over  them  by  the 


At  and  near  Harrow  stnt-ion.  North  Western  Trunk  Railway.    Eight  miles  from  tunnel  zone,  the 
Underground's  tracks  run  by  the  side  of  tracks  for  long  distance  steam,  traffic 


Notwithstanding  certain  increases  that  have  been 
made  in  fares,  all  the  foregoing  traffic  agencies  are  at 
present  being  operated  at  a  loss.  Wages,  materials 
and  the  other  items  of  operating  expenses  have  risen 
to  an  enormous  extent,  and  even  with  the  further  in- 
creases of  fares  that  are  contemplated  it  is  questionable 
whether  the  London  traffic  agencies  will  be  able  to 
extricate  themselves  from  their  present  difficulties. 
The  street  railways  in  particular  are  in  bad  plight. 
None  of  the  privately  owned  concerns  pays  its  way  or 
has  done  so  for  some  few  years  past,  while  the  County 
Council  undertaking  is  faced  with  a  deficit  on  the  cur- 
rent year  of  operation  equivalent  to  a  rate  of  sixpence 
on  the  pound. 

Such,  then,  are  the  conditions  prevailing  in  London 
today — conditions  that  aggravate  the  difficulties  which 
confront  the  passenger  transport  enterprises. 


District  company  alone.  One  or  two  "foreign"  services 
are  still  worked  over  the  District  track,  being  hauled  on 
this  section  of  their  journey  by  electric  locomotives. 

As  an  illustration  of  the  facilities  accruing  from 
physical  connections  between  the  underground  and  the 
trunk  railroads  it  may  be  mentioned  that  the  Midland 
Railway,  with  which  the  District  lines  connect  at  their 
eastern  extremity,  operates  trains  from  Southend  (situ- 
ated on  the  Thames  estuary)  to  Ealing,  a  distance  of 
about  50  miles,  the  last  10  miles  or  so  being  over  the 
District  track  in  the  London  area.  When  the  District 
was  electrified,  the  various  sections  of  the  "foreign" 
lines  over  which  the  District  trains  ran  were  electrified 
also,  so  that  the  through-running  facilities  that  had  been 
brought  about  by  the  physical  connections  were  pre- 
seiTed. 

Here  it  may  be  as  well  to  point  out  that  the  original 
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underground  railways  of  London — the  Metropolitan  and 
the  District — are  of  the  "cut  and  cover"  type  and  con- 
sequently similar  in  general  type  to  the  subways  of 
New  York.  The  tunnel  sections  are  sufficiently  large 
to  permit  the  passage  of  rolling  stock  of  standard  di- 
mensions. On  the  other  hand,  the  underground  rail- 
ways of  later  origin  are  in  deep-level  tunnels  bored  out 
by  the  Greathead  shield  system.  These  tunnels — or 
tubes,  as  they  are  popularly  called — are  of  relatively 
small  diameter,  11  ft.  2,1  in.,  increasing  to  12  ft.  6  in. 
at  the  curves,  and  can  therefore  accommodate  rolling 
stock  of  corresponding  proportions  only. 

Some  Recent  Physical  Connections 

The  first  physical  connection  between  a  deep-level 
underground  line  and  a  trunk  railway  was  opened  in 
1917,  in  which  year  the  trains  of  the  Bakerloo  section 
of  the  Underground  be- 
gan running  over  the 
North  Western  Company's 
track  to  Watford. 

From  the  time  taht 
it  was  opened  for  traffic 
in  1905  the  Bakerloo  has 
been  extended  on  three  oc- 
casions in  a  northwesterly 
direction,  the  third  exten- 
sion bringing  the  line  up 
to  the  surface  and  effect- 
ing the  physical  junction 
with  the  trunk  railway 
above  mentioned.      From 


in  the  expansion  of  London,  opening  up  as  they  do  new 
areas  suitable  for  development  on  both  residential  and 
industrial  lines. 

The  linking  up  of  the  Bakerloo  with  the  North 
Western  Railway  was  the  first  physical  connection  of 
the  kind  that  has  taken  place  since  Lord  Ashfield 
assumed  the  direction  of  the  London  Underground  Rail- 
ways. It  was  one  of  several  such  schemes  that  had  been 
projected  prior  to  the  war,  but  the  majority  of  them  are 
now  held  up  indefinitely  through  the  unsettled  outlook 
in  railroad  operation  and  the  greatly  increased  cost  of 
carrying  them  out.  One  such  scheme  of  connection, 
however,  had  progressed  so  far  prior  to  the  war  that  its 
completion  after  the  cessation  of  hostilities  was  not 
retarded  by  the  foregoing  considerations.  This  was  the 
extension  of  the  services  of  the  Central  London  section 
of  the  Underground  to  Ealing,  to  which,  in  view  of  the 

many  features  of  interest 
that  are  presented,  we 
propose  to  devote  a  special 
notice. 

Although  it  was  not 
actually  the  first  deep- 
level  electric  line  con- 
structed in  London  (the 
City  &  South  London 
Railway,  opened  in  1890, 
has  this  distinction),  the 
Central  London  Railway 
may  be  regarded  as  the 
prototype  of  the  latter-day 
underground  railway. 


At  left,  Central  Underground  train  in  newly  developed  residential  sulnirb.    Above,  same  train  in  tunnel  station. 
At   right,   District   Underground   train   on  South   Western  Trunk  Railway  line 


the  Bakerloo  terminus  at  the  Elephant  and  Castle  in 
southeast  London  to  the  Watford  Station  of  the  North 
Western  company  is  a  distance  of  nearly  21  miles.  The 
Bakerloo  line  itself  is  but  6  miles  in  length;  this  physi- 
cal connection  with  the  North  Western  Railway  has 
therefore  more  than  trebled  the  extent  of  route  served 
by  the  Bakerloo  trains.  Between  the  Elephant  and 
Castle  terminus  of  the  Bakerloo  line  in  southeast  London 
and  Watford,  which  is  in  Hertfordshire,  a  fifteen  min- 
utes' service  is  maintained  in  each  direction,  the  journey 
being  accomplished  in  an  hour,  exceedingly  good  speed 
when  it  is  borne  in  mind  that  the  Bakerloo  trains  halt 
en  route  at  twenty-two  stations  during  the  run,  eleven 
belonging  to  the  Bakerloo  Railway  and  eleven  to  the 
North  Western.  Building  operations  follow  the  railway, 
and  this  and  other  long-distance  extensions  of  the  Under- 
ground into  rural  territory  will  play  an  important  part 


Opened  for  tarffic  in  1900,  the  Central  London  Rail- 
way, through  the  introduction  of  various  features 
that  were  modeled  upon  American  railroad  practice, 
marked  a  new  departure  in  urban  transit  in  the  British 
metropolis  and  determined  in  a  large  measure  the  form 
and  policy  to  be  adopted  by  deep-level  railway  under- 
takings opened  subsequently.  One  interesting  innova- 
tion was  the  uniform  fare  of  twopence  charged  for  any 
distance,  an  essentially  American  idea  and  one  that 
proved  exceedingly  popular  in  London  while  it  prevailed. 
This  uniform  fare  was  abandoned  in  1907. 

The  Central  London  cars,  which  were  the  first  in 
England  of  the  American  vestibule  pattern,  were 
hauled  originally  by  locomotives,  a  method  of  traction 
that  caused  considerable  vibration  to  the  houses  above 
the  tunnels.  This  trouble  was  overcome  by  superseding 
locomotive   traction   by   the   multiple-unit   system,    an 
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improvement  which  had  also  the  further  advantage  of 
speeding  up  the  trains.  The  drawbacks  of  locomotive 
haulage  experienced  on  the  Central  London  Railway  led 
to  the  general  adoption  of  the  multiple-unit  system  of 
traction  on  the  District  Railway,  as  well  as  on  all  four 
of  the  new  deep-level  electric  railways  that  were  opened 
for  traffic  a  year  or  two  later,  without  these  lines  having 
first  to  "buy"  their  experience  as  the  Central  Railway 
had  done. 

Contiguous  throughout  its  length  to  one  of  the  two 
western  trunk  highways  leading  out  of  London,  the 
Central  London  Railway  affords  a  very  good  illustration 
of  Euclid's  definition  of  a  straight  line,  as  it  takes  the 
shortest  route  between  its  City  terminal  at  Liverpool 
Street  and  its  original  western  terminal  at  Shepherd's 
Bush,  a  distance  of  about  6  miles.  At  the  latter  point 
the  line  ended  on  the  threshold  of  a  patch  of  rural 
territory  very  sparsely  populated  but  presenting  good 
scope  for  development,  assuming  that  it  was  traversed 
by  a  railway  providing  direct  connection  with  the  central 
area  of  London.  The  first  development  in  the  district 
in  question  was  the  laying  out  of  the  Shepherd's  Bush 


a  main-line  railway  had  become  an  accomplished  fact. 
Meanwhile,  the  development  of  the  district  served  by 
the  new  line  had  been  very  rapid,  from  both  an  indus- 
trial and  a  housing  point  of  view,  with  the  result  that 
besides  the  interchange  facilities  afforded  to  passengers 
using  the  Great  Western  and  Central  London  lines  the 
Underground  trains  have  a  new  field  of  traffic  opened  up 
to  them.  Another  good  result  is  the  relief  of  the  con- 
gestion of  traffic  on  the  District  line  of  the  Underground 
to  Ealing,  this  line,  hitherto  the  only  direct  route 
between  Ealing  and  the  City,  running  to  Ealing  by  a 
somewhat  circuitous  course  south  of  the  Centr^  London 
line. 

Unlike  the  other  lines  of  the  Underground,  which  are 
constructed  on  the  four-rail  principle,  or  with  one  rail 
for  a  return,  the  Central  London  Railway  has  the  three- 
rail  principle,  with  central  positive  conductor-rail  and 
running-rail  return,  a  system  that  has  been  adhered  to 
on  the  extension.  The  construction  work  of  the  exten- 
sion reflects  in  many  respects  the  latest  ideas  in  rail- 
road engineering,  one  especially  interesting  feature 
being  the  signaling  installation,  which  is  of  the  Mac- 


At  left.  Central  London  Underground  train  emerging  from  tunnel  at   Wood  Lane.     At  right,  the   physical  connection 
betiveen  the  CentraH  London  Underground  and  the  Great  Western  Trunk  Railroad 


Exhibition,  which  was  opened  in  1908  and  will  doubt- 
less be  recalled  by  many  readers  of  this  paper  through 
its  being  the  venue  of  the  Olympic  Games  of  that  year. 
A  short  extension  brought  the  Central  London  Railway 
right  to  the  main  entrance  gates  of  the  exhibition,  where 
a  new  station,  called  Wood  Lane,  was  erected.  This 
extension  carried  the  line,  which  was  only  a  few  feet 
below  ground  at  Shepherd's  Bush,  up  to  the  surface. 

Four  miles  west  of  Wood  Lane  was  an  important 
station,  Ealing,  on  the  main  line  of  the  Great  Western 
Railway,  the  chief  trunk  railroad  serving  the  western 
counties  of  England,  and  with  its  London  terminal, 
Paddington,  situated  outside  the  central  area.  The  con- 
struction of  a  line  linking  up  the  Central  London  Rail- 
way with  the  Great  Western  was  an  obvious  necessity  in 
the  interests  of  both  undertakings.  First  projected  in 
1905,  the  work  of  construction  was  begun  by  the  Great 
Western  Company  some  few  years  later  and  had  made 
such  progress  prior  to  the  war  that  it  was  practicable  to 
work  special  goods  freights  over  the  line  during  the 
period  of  hostilities.  After  the  war  work  of  electrification 
proceeded  apace,  and  on  Aug.  3,  1920,  the  Central  Lon- 
don trains  began  working  direct  from  the  City  to  Ealing. 
The  second  physical  connection  of  the  Underground  with 


kenzie-HoUand  three-position,  all  electric  type,  and  is 
the  longest  stretch  of  this  design  that  has  thus  far  been 
installed  on  any  British  railroad.  All  the  signals  are 
worked  in  the  upper  quadrant  and  are  controlled  by 
alternating  current  track  circuits,  the  following  indica- 
tions being  given:  Horizontal  (red  light) — danger; 
forty-five  degrees  f yellow  light) — proceed  with  caution; 
vertical  (green  light) — proceed  at  normal  speed.  The 
signals  ai-e  put  to  "danger"  on  the  passing  of  a  train 
and  do  not  change  position  until  the  train  has  cleared 
the  track  circuit  of  the  section  ahead,  when  the  signal 
arm  works  automatically  to  the  45-deg.  {wsition,  assum- 
ing the  vertical  on  the  train  clearing  the  second  section. 
For  foggy  weather  repeating-light  signals  are  provided 
throughout  the  new  line  at  a  distance  of  200  yd.  from 
the  signals.  These  are  lighted  when  necessary  by 
means  of  switches.  On  the  underground  system  generally 
the  two-position  type  of  signaling  in  is  force;  the 
operation  of  the  new  installation  on  the  Ealing  exten- 
sion is  therefore  being  regarded  with  considerable 
interest. 

Among  other  schemes  of  improvement  that  are  now 
perforce  in  abeyance  on  the  Underground  in  London  are 
phy.<ical   connection   between   the    (1)    Central   London 
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line  and  the  South  Western 
Railway;  (2)  the  Picca- 
dilly line  of  the  Under- 
ground and  the  District  and 
South  Western  lines  to 
Hounslow  and  Richmond, 
and  (3)  another  between 
two  Underground  lines,  the 
Hampstead  and  the  City 
&  South  London. 

The  firs  t-m  e  n  t  i  o  n  e  d 
scheme  entails  the  construc- 
tion of  only  a  short  con- 
necting line  at  Shepherd's 
Bush,  where  the  tracks  of 
the  two  railways  concerned 
are  within  a  quarter  of  a 
mile  of  each  other.  This 
extension  would  enable  the 
Central  London  trains  to 
work  through  direct  to  Richmond,  Twickenham  and 
other  Thames  Valley  towns  and  would  form  a  very  con- 
siderable addition  to  the  mileage  of  route  served  by 
that  railway. 

The  present  western  terminal  of  the  Piccadilly  line  is 
at  Hammersmith,  where  this  line  shares  a  station  with 
the  District  Railway.  A  physical  connection  between 
the  two  lines  would  mean  the  linking  up  of  the  south- 
western suburbs  of  London  with  those  in  the  north, 
where  the  other  Piccadilly  line  terminal  is  situated. 

The  third  scheme  of  physical  connection — that 
between  the  Hampstead  and  City  &  South  London  lines 
of  the  Underground — would  enable  through  trains 
to  be  worked  direct  between  south  London  and  north 
London  and  would  greatly  improve  the  existing  means 
of  communication  between  these  districts.  This  project 
involves  the  enlargement  of  a  considerable  portion  of 
the  tunnels  of  the  City  &  South  London  Railway.  This 
line,  as  has  already  been  stated,  was  opened  so  long  ago 
as  1890,  and  the  tunnels  of  the  section  then  constructed 
have  a  diameter  of  only  10  ft.  2  in.  which  debars  the 
use  of  the  modern  type  of  Underground  rolling  stock. 
One  of  the  initial  improvements  needed  to  bring  the 
City  &  South  liondon  Railway  into  line  with  the  present 
requirements  of  traffic  is  the  provision  of  the  standard 
type  of  car  in  place  of  the  primitive  pattern  at  pi-esent 
in  use.  Hence  the  necessity  to  enlarge  the  tunnels,  an 
undertaking  of  a  very  protracted  nature,  seeing  that 
the  work  has  to  be  done  segment  by  segment  and  can  be 
carried  out  only  at  night  during  the  short  intervals  be- 


.4  deep-level  Underground  station,  King's  Cross  on 
the  Piccadilly  line 


tween   the   close   and   com- 
mencement of  traffic. 

While  it  is  manifest  that 
the  policy  of  linking  up  the 
underground  physically 
with  the  surface  railways 
must  affect  a  material  im- 
provement in  the  facilities 
for  travel  in  London,  it  is 
also  obvious  that  this  im- 
provement will  in  itself 
tend  in  the  future  to  make 
general  on  the  system  a 
difficulty  that  is  at  present 
in  evidence  on  one  section 
only— the  District.  The 
whole  of  the  underground 
railways  of  London  are 
alike  in  having  two  sets  of 
running  rail  only,  a  limita- 
tion that  is  bound  to  affect  adversely  the  smooth  working 
of  more  than  the  one  service  of  trains  for  which  each 
line  was  originally  intended.  The  convergence  of  two 
or  more  services  onto  the  sections  of  the  Underground 
system  in  the  central  area  of  the  metropolis  will,  if  the 
passenger  traffic  of  London  maintains  its  existing  rate  of 
increase,  lead  in  time  to  congestion  on  these  sections  dur- 
ing the  busy  hours.  The  frequency  with  which  trains 
can  be  worked  through  to  the  terminals  on  the  branch 
lines  is  circumscribed  by  the  train-running  capacity  of 
the  line  from  which  they  diverge. 

The  bottle-neck  of  the  District  Railway  between  the 
eastern  and  western  bifurcations  of  its  lines  at  Mansion 
House  and  South  Kensington  respectively  is  already 
taxed  to  its  utmost  capacity  during  the  peak  hours  of 
traffic.  As  many  as  forty-three  trains  in  each  direction 
— eighty-six  in  all — are  worked  in  the  hour  over  this 
section.  This  is  train-working  extraordinary — ^perhaps 
a  world's  record.  Nevertheless,  the  present  requirements 
of  traffic  on  this  railway  demand  greater  capacity.  This 
might  be  supplied  by  a  third  track,  although  the  cost  of 
such  an  improvement  now  would  be  very  great.  Other 
possibilities  are  cars  with  greater  capacities,  better 
facilities  for  loading  and  unloading,  and  an  increase  in 
the  number  of  cars  to  a  train.  Cars  embodying  the  ad- 
vantages mentioned  are  already  on  order  for  the  District 
and  other  lines.  These  will  have,  besides  additional  seat- 
ing  accommodation,  four  doors  on  each  side,  arranged  so 
that  one  will  be  readily  accessible  to  passengers,  no  mat- 
ter where  they  may  be  seated. 


Rail-less  Trolley  Operation 


RAIL-LESS  trolley  operation  has  been  used  for  sev- 
.  eral  years  in  Europe  as  an  adjunct  to  street  rail- 
ways. The  operating  figures  for  the  Bradford  Cor- 
poration Tramways  for  the  eleven  months  ended  March 
2,  1920,  are  given  in  an  article  by  R.  H.  Wilkinson  in 
the  July  issue  of  Tramway  and  Railway  World.  The 
rail-less  trolley,  the  street  railway  and  the  rail-less 
battery  bus  are  operated  by  this  company  and  compara- 
tive figures  are  as  shown  in  the  table. 

On  the  basis  of  results  obtained  in  practice  Mr. 
Wilkson  compares  a  rail-less  trolley  system  for  a  new 
project  using  sixty  and  fifty-one  as  the  respective  seat- 
ing capacities.  He  finds  that  the  rail-less  trolley  is 
more  economical  on  a  single-track  line  up  to  a  five- 
minute  service  and  on  a  double-track  line  up  to  a  three- 


minute  service.  He  points  out  that  the  rail-less  trolley 
is  not  so  comfortable  to  ride  in  as  the  street  car,  is 
on  a  par  as  regards  accidents  and   is  not  so  reliable. 


street 
Railway 

'-'  raffic  expenses  per  car-mile 1 7  .  97 

Genera]  expenses  per  ear-mile 3.  32 

Repairs  and  maintenance 1 2  ,  66 

Power  expenses 6  5 

Overhead  expenses 5  93 

Total  (cents) 46  38 

Mileage 4.807,328 

lleoeipts  per  car-mile 51.77 

Seats  (cents) 60 


but  thinks  it  can  be  made  so.  He  states  it  causes  less 
obstruction  to  traffic  when  a  breakdown  occurs  and  can 
draw  closer  to  the  curb  in  loading  and  unloading. 


Rail-less 
Trolley 

Battery 
Bus 

16  24 
2  04 

nil 

2  49 
5  2 

25  82 
2.07 
6.29 
3  26 
7.57 

37  08 

350,221 

23.31 

29 

45.01 
8.959 

29 
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The  Place  of  the  Bus  Defined 
at  Edinburgh 

Through  Runs  to  Adjacent  Cities  and  Steady-TraflRc 

Local  Lines  to  Be  Electrified — Motor 

Buses  for  Light  Traffic 

WHEN  the  municipality  of  Edinburgh  took  over  the 
Edinburgh  &  District  Tramways,  June  30,  1919, 
it  came  into  possession  of  a  cable  system  which  was  not 
only  badly  run  down  but  also  undertracked.  The  inten- 
tion of  the  city  was  to  electrify  and  enlarge  the  system, 
as  set  forth  in  the  Electric  Railway  Journal  for  May 
3,  1919.  However,  several  conditions  arose  that  made 
immediate  and  extensive  electrification  impracticable. 
One  factor  was  the  terrific  advance  in  the  cost  of  track 
and  a  second  was  the  impossibility  of  securing  quick  de- 
liveries either  of  track  or  power  equipment.  Another 
complication  was  the  desire  of  many  people,  for  aesthetic 
reasons,  to  see  Princes  Street  (the  show  thoroughfare) 
electrified  on  the  top-cost  conduit  system,  while  the  rest 
of  the  city  was  to  have  overhead  trolley. 

These  several  circumstances,  plus  the  need  for  some 
immediate  additional  means  of  transportation,  strongly 
favored  the  introduction  of  the  motor  omnibus.     As 
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PRESENT  AND  PROPOSED  ROUTES  AT  EDINBURGH 

the  question  was  whether  it  would  pay  to  convert  to 
electric  power  or  go  to  the  motor  omnibus  entirely, 
the  decision  of  the  management  as  set  forth  to  the 
Council  on  July  17,  1920,  by  R.  Stuart  Pilcher,  tramways 
manager,  and  as  supplemented  by  recent  operating  data, 
should  be  of  interest  to  urban  electric  railways  through- 
out the  world. 

Mr.  Pilcher  says  that  not  even  the  first  section, 
Pilrig-Nether  Liberton  (to  Leith),  could  be  operated 
electrically  before  the  spring  of  1922  because  of  lack  of 
power.  Following  the  Council's  recommendations,  he 
had  started  motor  buses  between  Easter  Road  and 
Ardmillan  Terrace  and  placed  orders  for  more.  The 
fact  that  the  motor  buses  were  being  operated  profitably 
and  that  they  were  being  used  to  close  down  some  of  the 
northern  cable  routes  (at  least  temporarily)  had  led 
many  people  to  wonder  if  they  were  permanently  to  dis- 
place the  electric  car  so  far  as  Edinburgh  was  con- 
cerned. He  would  therefore  venture  to  discuss  the  pros 
and  cons. 

The  outstanding  debt  on  the  cable  system  May  15, 
1920,  was  £462,761.  The  electrification  was  estimated  to 
cost  £695,700,  spread  over  three  or  four  years,  but  the 
fixed  charges  should  not   increjfse,   as  the  cable   debt 


would  be  decreasing  as  the  electric  debt  increased.  Since 
the  estimated  assets  of  the  cable  system  convertible  to 
electric  traction  were  valued  at  £804,163,  that  sum  would 
be  virtually  thrown  away  if  motor  buses  were  adopted 
instead.  Furthermore,  the  cost  of  reconstructing  the 
streets  would  have  to  be  placed  either  upon  the  motor 
buses  or  upon  the  community  taxes.  The  permanent 
way,  as  regarded  renewals  and  repairs,  really  was  in 
substantially  the  same  position  as  the  electric  railways 
throughout  the  United  Kingdom,  hence  the  relative 
financial  considerations  as  to  car  versus  tram  were  not 
unique  to  Edinburgh. 

One  special  condition  was  connection  with  the  adjacent 
city  of  Leith,  which,  to  please  the  public,  would  have  to 
be  either  all  bus  or  all  car,  since  bodily  transfer  was 
intolerable.  Leith  already  had  a  tramway  system  which 
was  more  economical  than  bus  operation,  so  it  appeared 
that  the  Leith-Edinburgh  route,  which  includes  the 
Pilrig-Liberton  stretch,  should  be  electrified.  The  Porto- 
bello  section  ought  also  to  be  electrified  to  allow  through 
running  with  the  Musselburgh  Tramways. 

Comparing  the  two  methods  for  the  cable  routes  of 
the  city,  Mr.  Pilcher  presents  the  following: 


Interest  and 

Sinking  Fund 

Chargei*   per 

System  Capital  Cost        Annum 

f'onverting  cable  to  overhead  system      £595.700  £56.014 

Cost  of  providing  same  number  of 

buses 456.540  54,131 

Cost  of  providing  enough  buses  to 

equal  car  seats 729,900  103.155 


Interest  and 

Sinking  Fund 

Charges 

per  Mile  Run  in 

Pence  (2c.) 

2  334 

2  572 

2  886 


As  car-seating  capacity  is  fifty-two,  against  bus 
capacity  of  thirty-two,  the  buses  must  number  63  per 
cent  more.  The  fifty-two-seat  electric  car  could  be 
operated  at  18.12d.  (36.24  cents)  per  mile,  while  the 
present  thirty-two-seat  buses  cost  21.41d.  (42.82  cents) 
per  mile.  The  buses,  however,  would  not  have  to  give  63 
per  cent  more  mileage,  because  maximum  capacity  is 
required  only  during  the  rush  hours.  As  the  average 
speed  of  the  bus  would  also  be  greater  during  the  rush 
hours,  Mr.  Pilcher  believes  that  the  bus  would  be  able 
to  earn  sufficient  extra  revenue  to  meet  the  extra  cost 
of  operation  caused  by  its  lower  seating  capacity.  The 
total  costs  on  this  basis  would  be  20.33d.  (40.66  cents) 
per  car-mile,  or  23.29d.   (46.58  cents)  per  bus-mile. 

After  listing  the  merits  and  demerits  of  each  type  of 
vehicle  and  stressing  the  need  of  meeting  rush-hour  con- 
ditions, Mr.  Pilcher  concludes  that:  "It  would  appear 
for  main  lines  of  traffic,  where  the  passenger  traffic  is 
assured  and  where  it  is  dense,  the  electric  car  will  be 
used,  but  where  an  infrequent  service  is  sufficient,  such 
as  on  a  suburban  route,  or  where  the  traffic  is  not  fully 
developed,  the  motor  bus  will  be  used.  I  do  not  con- 
sider that  the  two  systems  are  necessarily  competitive, 
but  rather  supplementary." 

On  the  four  routes  named  in  the  report  for  July  1, 
1919 — May  15,  1920,  the  longest  run  is  practically  3 
miles  and  the  fare  3d.  (6  cents).  The  lowest  fare,  as 
on  the  tramways,  is  1.5d.  (3  cents)  for  a  maximum 
length  of  1.2  miles.  There  is  no  workmen's  rate,  but 
children  between  four  and  twelve  years  are  carried  at 
half  rates  with  Id.  (2  cents)  minimum.  Several  score 
buses  are  already  in  operation  on  these  and  other  routes 
with  earnings  as  high  as  26d.  (52  cents)  a  mile.  The 
municipality  also  runs  chxir-a.-bancs  (open  touring  cars), 
which  are  extremely  popular  with  the  visitors  to  this 
beautiful  city. 
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Association  News 

ATLANTIC  CITY  CONVENTION,   OCT.  11  TO  15 


Changes  in  the  Convention  Programs 

SECRETARY  BURRITT  has  announced  a  few 
changes  in  the  programs  of  meetings  to  be  held  in 
connection  with  the  Atlantic  City  convention,  as  printed 
in  the  issue  of  this  paper  for  Sept.  25,  pages  607  and 
608.     These  are  summarized  below. 

American  Association 

The  committee  reports  which  will  be  read  after 
Mr.  McAuliffe's  address  on  Tuesday  morning  will  be 
that  of  the  Aera  advisory  committee  and  that  on  com- 
pany membership.  This  session  will  close  with  the 
discussion  of  the  Federal  Electric  Railways  Commis- 
sion's report,  led  by  Philip  H.  Gadsden,  vice-president 
United  Gas  Improvement  Company,  Philadelphia,  Pa. 

On  Wednesday  the  session  will  open  with  reports  of 
the  committees  on  fare  systems  and  publicity  and  of 
the  Committee  of  One  Hundred. 

Accountants'  Association 

On  Monday  afternoon  the  joint  meeting  with  the 
T.  &  T.  Association  will  be  held  in  the  Greek  Temple 
from  3  to  4. 

On  Tuesday  afternoon  the  paper  on  "Accounting  for 
Material  Received  and  Used,  Including  Inventories,"  by 
R.  A.  Weston,  will  precede  that  on  "Cost-of-Service 
Accounting,"  by  II.  J.  Davies. 

Claims  Association 

On  Monday  afternoon  the  joint  meeting  with  the 
T.  &  T.  Association  will  be  held  in  the  Greek  Temple 
from  4  to  5:30. 

On  Thursday  afternoon,  from  2:30  to  5,  there  will  be 
a  free-for-all  discussion  on  these  topics:  (1)  "The  In- 
creased Cost  of  Claims  and  Some  of  the  Reasons  Con- 
tributing Thereto."  (2)  "Prosecution  of  Claims  for 
Damage  to  Company's  property."  (3)  "How  Best  to 
Safeguard  Releases  from  Attack."  (4)  "Value  of  Signed 
Statements."  (5)  "The  Best  Method  of  Keeping  in 
Touch  with  Witnesses."  (6)  "Value  of  Secret  Service." 
(7)  "Handling  Blind  and  Fraudulent  Cases."  This  dis- 
cussion will  be  followed  by  general  business  and  the 
election, of  officers. 

Engineering  Association 

On  Tuesday  afternoon  the  reports  to  be  considered 
will  be  those  of  the  committees  on  way  matters  and  on 
buildings  and  structures.  The  Tuesday  afternoon 
program  as  revised  is  as  follows: 

2:30  to  4:30  p.m.  (Greek  Temple).  Joint  meeting  with 
T.  &  T.  Association.  Report  of  committee  on  safety 
car  operation. 

4:30  to  5:30  p.m.  (Engineers'  Hall).  Papers  on 
"Standardization  and  its  Effect  on  Stores." 

A.  H.  Armstrong's  paper  on  "Railroad  Electrifica- 
tion" has  been  transferred  from  Tuesday  to  Thursday 
afternoon,  when  it  will  be  read  after  the  discussion  of 
technical  reports. 

The  title  of  W.  S.  Murray's  paper  to  be  read  on 
Wednesday  afternoon  has  been  changed  to  read:  "Our 
Proposed  National  Power  Policy." 


On  Thursday  the  reports  of  the  committees  on  equip- 
ment and  heavy  electric  traction  will  be  discussed. 

Transportation  &  Traffic  Association 

On  Monday  afternoon,  from  3  to  4,  the  T.  &  T. 
Association  will  meet  with  the  Accountants'  Association 
in  the  Greek  Temple  for  the  discussion  of  the  report  of 
the  committee  on  the  collection  and  registration  of 
fares,  and  from  4  to  5:30  in  the  same  place  with  the 
Claims  Association  for  discussion  of  the  report  of  the 
committee  on  a  code  of  traffic  principles  and  to  hear  a 
paper  by  C.  M.  Talbert  on  "Automobile  Hazards." 


How  the  Delegates  Will  Be  Entertained 

THE  convention  entertainment  will  be  under  the 
direction  of  the  following  committee:  Martin 
Schreiber,  chairman;  F.  R.  Coates,  N.  R.  Garland,  R.  M. 
Campbell,  R.  C.  Cram,  George  R.  Lyman,  Ross  F. 
Hayes,  C.  H.  Beck,  L.  E.  Gould,  Harold  Hegeman, 
Thomas  Cooper,  J.  A.  Queenie,  Charles  C.  Peirce,  J.  P. 
Barnes,  J.  C.  Thirlwall  and  A.  F.  Walker. 

The  committee  announces  this  as  the  program: 

Monday,  Oct.  11 

Morning  concert.  Convention  Pier,  11  o'clock, 
Strickland    Orchestra. 

Afternoon  concert.  Convention  Pier,  3  o'clock, 
Strickland  Orchestra,  informal  dancing. 

Annual  reception,  ball  room.  Convention  Pier,  9  p.m., 
in  honor  of  the  officers  and  ladies  of  the  American, 
Accountants',  Engineering,  Claims  and  Traffic  &  Trans- 
portation Associations. 

The  reception  will  be  followed  by  informal  dancing. 

TiTESDAY,  Oct.  12 

Morning  concert,  11  o'clock. 

Ladies'  bridge  tournament.  Convention  Pier,  2:30  to 
4  p.m.  Play  to  start  promptly  at  2:30  p.m.  Tourna- 
ment open  only  to  ladies  wearing  badges.  Prizes  will 
be  awarded.  Ladies  are  requested  to  arrange  tables  of 
four  if  possible.  In  cases  where  tables  have  not  been 
arranged,  the  committee  will  gladly  see  that  such 
arrangements  are  made  prior  to  play.  All  visiting 
ladies  are  urged  to  enter  the  tournament.  Mrs.  W.  F. 
Ham,  hostess. 

Afternoon  concert,  4  o'clock. 

Informal  dancing.  Convention  Pier,  9  p.m. 

Wednesday,  Oct.  13 

Morning  concert,  11  o'clock. 

Ladies'  obstacle  tournament,  Marlborough-Blenheim 
lawn,  2:30  to  4:30  p  m.  Play  starts  promptly  at  2:30 
o'clock.  Tournament  open  only  to  ladies  wearing  badges. 
Prizes  will  be  awarded.  All  visiting  ladies  are  urged 
to  enter  the  tournament. 

Afternoon  concert,  4  o'clock.  Violin  solo,  Abraham 
Ruvinsky,  soloist,  leader  of  Rail-Light  Orchestra,  Com- 
pany Section  No.  11  of  the  Toledo  Railways  &  Light 
Company,  Toledo,  Ohio. 

County  Fair,  ball  room.  Convention  Pier,  9  p.m. 

Thursday,  Oct.  14 
Morning  concert,  11  o'clock. 

Tea,  Convention  Pier,  4  p.m.,  Mrs.  John  H.  Pardee, 
hostess,  and  concert,  Strickland  Orchestra. 

Annual  ball.  Convention  Pier,  9  p.m.,  music  by 
Strickland  Orchestra. 

Friday,  Oct.  15 
Morning  concert,  11  o'clock. 
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Recent  Happenings  in  Great  Britain 

Increased  Fares  for  London  Underground  Sanctioned  by  Parliament 
— Larger  London  Buses — ^Labor  Restless  Again 

From  Our  Special  Correspondent 

The  London  underground  railway  companies'  bill  to  authorize  them  to  charge 
higher  fares  passed  through  Parliament  and  received  royal  assent  before  the 
recess  began  in  August.  That  was  immediately  followed  by  the  companies 
issuing  a  statement  to  the  effect  that  the  revised  scale  of  fares  was  being 
prepared  but  that  it  would  not  come  into  operation  till  the  end  of  September. 
The  newly  authorized  maximum  fares  are  at  the  rate  of  lid.  per  mile  or  part 
of  a  mile,  with  a  minimum  of  2d.  "Workmen's"  tickets  will  be  issued  up  to 
7:30  a.m.  and  will  be  available  for  the  return  journey  at  any  time  during  the 
day.  The  charge  will  not  exceed  the  ordinary  single  fare  for  the  double  journey, 
vrith  a  minimum  of  3d.  (return).  The  companies  do  not  propose  to  charge 
the  maximum  fares  unless  further  emergency  arises.  They  will  continue  their 
policy  of  giving  preferential  treatment  to  the  longer-distance  passengers,  so 
the  fare  per  mile  in  these  cases  will  still  be  low  though  somewhat  higher 
than  before. 


BY  WAY,  no  doubt,  of  making  it 
I  abundantly  clear  to  the  public  that 
the  increased  fares  are  necessary, 
the  companies  have  put  up  posters  at 
their  stations  quoting  the  low  dividends 
and  in  some  cases  the  fact  that  there 
are  no  dividends  at  all  on  the  ordinary 
stocks,  and  pointing  out  that  to  secure 
such  meager  results  so  many  millions 
of  passengers  have  been  carried.  An- 
other form  of  this  publicity  work  states 
that  in  the  first  six  months  of  this  year 
the  associated  companies  carried  601,- 
000,000  passengers;  that  each  passenger 
on  the  average  paid  2.02d.,  that  on  the 
average  he  cost  1.97d.;  that  the  com- 
panies had  left  0.05d.,  that  this  nearly 
broke  the  companies,  and  that  only  be- 
cause of  the  Government  subsidy  and 
miscellaneous  earnings  were  the  com- 
panies able  to  maintain  their  solvency. 

40  Per  Cent  Increase  in  Fares 

In  the  latter  part  of  August,  Lord 
Ashfield,  chairman  of  the  underground 
railways,  in  an  interview  stated  that  the 
companies  did  not  intend  to  put  into 
operation  a  greater  average  increase 
than  40  per  cent  over  the  pre-war  fares, 
bringing  the  charge  up  to  a  little  over  a 
penny  per  mile.  The  fares  on  the 
steam  railways  of  Britain,  it  may  be 
mentioned,  are  now  in  many  cases  as 
high  as  13d.  per  mile.  Lord  Ashfield 
also  pointed  out  that  there  are  still 
millions  of  passengers  on  the  under- 
ground railways  who  pay  only  a  penny 
each,  while  the  terminal  charges  per 
passenger  (printing,  issue  and  collec- 
tion of  tickets,  running  of  elevators, 
etc.)  amount  to  about  three  farthings 
per  passenger.  If  there  is  no  further 
increase  in  working  expenses  the  in- 
crease in  fares  of  40  per  cent  will  allow 
of  a  dividend  of  5  per  cent  on  ordinary 
capital. 

In  connection  with  the  fare  question 
in  London,  there  was  a  fluttering  of 
certain  dovecots  during  August  over  a 
proposal,  which  was  defeated  by  a  ma- 
jority of  only  one  vote  in  the  London 
County  Council,  to  abolish  the  2d.  all- 
the-way  mid-day  fare  on  the  Council's 
tramways  —  started  three  or  four 
months  ago  to  encourage  traffic  during 
the  slack  hours  of  the  day.  The  pro- 
posal was  made  by  the  highways  com- 
mittee of  the   County   Council   as   one 


outcome  of  negotiations  which  have 
been  going  on  between  representatives 
of  the  Council  and  of  the  underground 
railways  and  the  omnibus  companies. 
The  recommendation  submitted  to  the 
Council  was  that  subject  to  the  omni- 
bus companies  agreeing  that  the  fare 
for  one  section  of  about  0.6  of  a  mile 
should  not  exceed  Id.  (this  being  the 
same  as  the  new  proposed  Council's 
tramway  fare)  the  charging  of  a  2d. 
maximum  fare  on  the  Council's  tram- 
ways during  certain  hours  of  the  day 
should  be  suspended.  W.  J.  Squires, 
the  chairman  of  the  highways  com- 
mittee, in  moving  the  proposal  at  a 
special  meeting  of  the  London  County 
Council  on  Aug.  24,  said  it  was  the 
Council's  desire  to  come  to  some  under- 
standing as  to  traffic  on  London  tram- 
ways, omnibuses  and  underground  rail- 
ways. There  should  be  a  spirit  of  give 
and  take,  and  he  regarded  the  experi- 
mental 2d.  fare  as  a  direct  cut  against 
the  omnibus  company. 

Undue  Competition   Undesirable 

G.  H.  Hume,  who  represented  the 
Council  before  the  Ministry  of  Trans- 
port and  the  omnibus  companies,  stated 
that  the  negotiations  would  not  be 
taken  up  seriously  till  October,  and 
undue  competition  was  undesirable  in 
the  meantime.  The  omnibus  undertak- 
ing proposed  to  do  away  with  Id.  fares 
and  to  charge  a  minimum  of  IJd.;  they 
objected  to  the  2d.,  all-the-way  mid-day 
fare,  and  it  was  proposed  to  meet  them 
in  this.  Other  councillors  (including 
Labor  men)  contended  that  the  2d. 
fare  had  been  successful  and  should 
he  continued,  and  that  the  Council  was 
not  there  to  consider  the  interests  of 
the  shareholders  of  the  companies. 

The  proposal  was  defeated  by  thirty- 
six  votes  to  thirty-five.  The  decision 
is  a  fresh  example  of  the  difficulties 
arising  from  part  of  London  passenger 
transportation  being  conducted  by  a 
municipality  and  part  of  it  by  compa- 
nies. The  jealousy  of  the  former  is 
always  marked. 

Larghk  Buses  for  London 

The  size  and  the  seating  capacity  of 
motor  omnibuses  in  London  are  still  in- 
creasing. The  standard  bus  until  re- 
cently   seated    thirty-four    passengers. 


The  next  type,  by  means  of  a  somewhat 
larger  body  and  a  modification  in  de- 
sign, provides  a  seating  accommodation 
for  forty-six  people.  A  number  of  this 
sort  are  now  on  the  streets.  In  the  end 
of  August  the  Commissioner  of  Metro- 
politan Police  agreed  as  an  experiment 
to  license  a  limited  number  of  a  new 
type,  each  of  which  will  seat  fifty-seven 
passengers.  All  the  omnibuses  men- 
tioned are  double-deckers,  and  the  last 
type  rivals  a  four-wheeled  tramcar  in 
capacity.  It  is  said  that  the  new  vehi- 
cle keeps  within  the  existing  limit  of 
weight,  namely,  3  J  tons  imladen.  At 
the  time  of  writing  no  sample  of  it  had 
begun  operation. 

It  is  expected  that  the  London  Gen- 
eral Omnibus  Company,  which  is  in  the 
underground  "combine,"  will  put  up  its 
fares  at  the  same  time  the  railways  do. 
For  this  it  does  not  need  any  Parlia- 
mentary powers.  The  company  has  re- 
sumed two  all-night  services  of  buses 
which  were  stopped  owing  to  scarcity 
of  men,  vehicles  and  petrol  during  the 
war.  These  services  are  between  the 
city  and  some  northwestern  suburbs. 
The  buses  run  at  intervals  of  about  an 
hour  between  midnight  and  morning. 

Strikes  Continue 

A  truly  remarkable  record  has  been 
set  up  by  the  Great  Eastern  Railway 
by  putting  into  effect  a  two-minute 
service  of  trains  during  the  rush  hours 
on  certain  of  their  suburban  routes  out 
of  Liverpool  Street  Station  in  the  city 
of  London.  This  is  said  to  be  the  most 
frequent  serv'ice  of  steam  trains  in  the 
world.  The  project  for  electrifsring  the 
company's  suburban  lines  is  still  under 
consideration,  but  costs  of  everything 
are  excessively  high  and  it  is  not  easy 
for  the  railways  at  present  to  raise 
additional  capital. 

Despite  all  the  "settlements"  that 
have  been  arrived  at,  sporadic  strikes, 
often  of  the  "lightning"  variety,  con- 
tinue to  take  place  on  various  tramway 
undertakings  in  England.  They  arise 
out  of  local  grievances  or  disputes,  and 
the  Joint  Industrial  Council  seems  to 
be  unable  to  prevent  them.  Tramway 
employees,  like  many  other  employees 
in  this  country,  now  go  out  on  strike 
on  the  most  trivial  matters.  Then  in 
Scotland  there  was  a  twenty-four  hour 
stoppage  of  some  of  the  most  important 
tramways,  this  being  part  of  a  ome-day 
strike  among  various  industries  as  a 
protest  against  a  new  act  of  Parlia- 
ment allowing  landlords  to  increase 
house  rents — a  thing  prohibited  during 
the  last  two  or  three  years  of  the  war. 
Glasgow  tramwaymen  threaten  to  strike 
because  the  Town  Council  will  n»t  rec- 
ognize one  of  their  trade  unions.  An- 
other of  these  unions  is  already  recog- 
nized. The  Council  evidently  thinks  tihat 
one  union  is  enough. 

It  is  announced  that  the  government 
of  New  Zealand  has  accepted  a  tender 
of  the  English  Electric  Company  for  the 
electrification  of  the  Arthur's  Pass  sec- 
tion of  the  main  line  railways.  The 
route  includes  a  tunnel  5i  miles  long 
through  the  mountains.  The  gradients 
range  up  to  one  in  thirty. 
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Budget  Reduced  $379,000 

Cincinnati     Street     Railway     Director 

Orders  Cut  in  Supplementary 

Budget— Total  $554,000 

The  Cincinnati  (Ohio)  Traction  Com- 
pany has  filed  an  application  for  sup- 
plementary allowances  for  1920  as 
follows: 

Way  and  structures $   72,818 

Kquipment 170,384 

Power   277,540 

Conducting   transportation  .  .  .  380,626 

General  and   miscellaneous...  21,720 

Total    $923,090 

The  explanation  of  the  company  may 
be  summarized  under  these  general 
heads. 

The  failure  of  the  O'Brien  law  in  the 
Supreme  Court  dislocated  the  financial 
plans  for  track  construction  upon  which 
the  budget  of  1920  was  based,  necessi- 
tating a  larger  expenditure  for  this 
purpose.  The  outlaw  switchmen's 
strike  interrupted  the  conipany's  reg- 
ular supply  of  coal  from  the  mines  and 
made  it  necessary  to  purchase  coal  in 
the  open  market  at  almost  double  con- 
tract prices. 

The  decision  of  the  Wage  Board  of 
Arbitration  added  18  per  cent  to  the 
scale  for  members  of  the  union  and 
thereby  required  adjustments  affecting 
every  department  of  the  company.  The 
latter  is  the  larger  and  more  important 
item. 

Street  Railway  Director  Satisfied 

William  C.  Culkins,  Street  Railway 
Director,  after  reading  the  report  of 
the  arbitrators  said  that  he  was  im- 
pressed with  the  justice  of  their  con- 
clusions in  the  matter  affecting  wages. 
Mr.  Culkins  reiterated  the  recommend- 
ation of  Chairman  Tuttle  of  the  wage 
board  urging  the  railway  to  introduce 
every  economy  possible.  Mr.  Culkins 
said: 

A  general  survey  of  the  system  by  this 
department  shows  that  during  the  middle 
of  the  day,  and  in  the  late  evening  on 
many  lines,  cars  are  running  almost  empty. 
The  change  of  a  few  minutes  in  headways 
during  the  middle  of  the  day  would  pro- 
duce an  appreciable  inconvenience  but 
would  materially  reduce  operating  expenses 
on  the  whole  system  and  benefit  the  car 
riding  public,  who  will,  I  am  sure,  co- 
operate cheerfully  in  working  out  of  any 
economy  which  does  not  reduce  service  be- 
low the  standard   established. 

One-man  car  operation,  through  rerout- 
ing, crosstown  connections  and  other  mat- 
ters have  been  previously  called  to  your 
attention,  as  the  need  of  conservation  is 
greater  now  than  at  any  other  time. 

The  total  supplementary  allowances 
requested  would  increase  the  total  oper- 
ating expenses  for  the  year  1920  from 
$5,449,346  to  $6,373,434  and  require  a  total, 
including  taxes,  rentals  and  other  deduc- 
tions, of  $9,628,000.  The  total  receipts  for 
the  first  eight  months  of  this  year  were 
$5,809,471. 

It  seems  reasonable,  however,  to  expect 
an  Increase  in  traffic,  but  the  number  of 
revenue  passengers  for  the  last  four  months 
of  1920  will  probably  not  exceed  42,500,000, 
or  2,500,000  more  than  in  1919.    This  would 


produce    at   an    8-cent    fare    approximately 
$3,440,000,     or    a    total    for    the    year    of 
$9,249,000,    which    would    be    $379,000    less 
than  the  total  allowance  under  the  supple- 
mentary budget  as  requested. 

However,  I  am  of  the  opinion  that  with 
economies  suggested  the  company  will  be 
able  to  pay  the  new  wage  scale  and  still 
materially  reduce  expenses  so  that  It  will 
be  possible  to  avoid  increasing  the  present 
rate  of  fare. 

It  is  evident  that  the  improvement  of 
Eastern  Avenue,  Central  Avenue  and  pos- 
siby  Freeman  and  Hamilton  Avenues  will 
not  be  completed  this  year  and  the  total 
estimated  for  this  purpose  will  not  be 
required  before  next  year. 

The  efllciencies  suggested  will  reduce  the 
consumption  of  power,  and  since  the  total 
excess  over  the  budget  for  the  first  months 
of  1920  is  $112,000  the  amount  requested. 
$277,000,  seems  excessive,  especially  in 
view  of  the  improved  railroad  freight  con- 
ditions which  should  assure  a  supply  of 
high-grade  coal. 

The  greatest  effects  of  the  schedule 
readjustment  and  the  greatest  savings 
should  be  shown  in  "conducting  transpor- 
tation." Of  the  $21,720  requested  for 
"general  and  miscellaneous,"  a  satisfactory 
reduction  in  the  injuries  and  damages 
accounts  promises  to  offset  increased  costs 
or  supplies   coming  under  this  heading. 

It  is  therefore  ordered  that  the  supple- 
mentary budget  required  by  the  company 
be  not  granted  and  that  in  lieu  thereof 
the  following  supplementary  allowances  be 
and   the  same  are  hereby  granted: 

Wav  and  structures $     30,000 

Equipment   150,000 

Power    200,000 

Conducting   transportation...      150,000 
Genera!   and  miscellaneous...        14,000 

Total    $544,000 

Reduction    379,000 


City  Representatives  to  Meet 
at  Atlantic  City 

William  C.  Culkins,  Street  Railroad 
Dii-ector  at  Cincinnati,  Ohio,  and  sec- 
retary of  the  American  Association  of 
City  Representatives  of  Electric  Rail- 
ways, announced  that  on  Oct.  13  at  2 
p.m.,  during  the  convention  of  the 
American  Electric  Railway  Associa- 
tion at  Atlantic  City,  the  Association 
of  City  Representatives  of  Electric 
Railways  will  convene  at  the  Hotel 
Traymore.  Mr.  Culkins  has  requested 
each  member  to  prepare  a  paper  on 
local  conditions  to  be  read  before  the 
assembly. 

Among  those  who  have  signified  their 
intention  of  attending  the  meeting  are: 
Thomas  Murphine,  former  Superinten- 
dent of  Utilities,  Seattle,  Wash.;  M.  M. 
O'Shaughnessy,  City  Engineer,  San 
Francisco,  Cal.;  William  C.  Culkins, 
Director  of  Street  Railroads,  Cincinnati, 
Ohio;  Fielder  Sanders,  City  Street  Rail- 
road Commissioner,  Cleveland,  Ohio; 
Lynn  B.  Milam,  Director  of  Public 
Utilities,  Dallas,  Tex.;  William  L.  Sause, 
Street  Railroad  Commissioner,  Youiigs- 
towm,  Ohio;  C.  R.  Barnes,  Street  Rail- 
road Commissioner,  Rochester,  N.  Y.; 
R.  F.  Kelker,  Jr.,  Chicago,  111.;  John 
W.  Everman,  Dallas,  Tex.;  D.  W.  Hen- 
derson, Seattle,  Wash;  Colonel  E.  M. 
Stayton,  Kansas  City,  Mo.;  and  W.  S. 
Twining,   Philadelphia. 


New  Orleans  Report  Public 

Special     Masters     Acting     for     Court 

Recommend     Service-at-Cost    Plan 

and  an  Eight-Cent  Fare 

The  report  of  the  three  special  mas- 
ters arbitrating  the  differences  between 
the  trainmen  and  the  New  Orleans  Rail- 
way &  Light  Company  was  filed  with 
Judge  Foster  on  Sept.  20.  The  docu- 
ment, which  is  signed  by  Charles  J. 
Theard,  George  H.  Terriberry  and  P.  J. 
O'Leary,  recommends: 

That  the  citizens  of  New  Orleans  pay  a 
fare  of  8  cents. 

That  the  company  be  allowed  interest  on 
its  investment  at  the  rate  of  7  per  cent. 
The  valuation  placed  at  $41,500,000. 

That  the  company  immediately  adopt  the 
service-at-cost  plan. 

That  the  men  be  paid  40  cents  for  the 
first  six  months  in  service.  52  cents  the 
next  six  months  and  55  cents  thereafter. 
The  men  now  are  getting  38.  40  and  42 
cents  an  hour. 

That  the  local  union  and  its  affiliation 
with   the  Amalgamated  be   recognized. 

That  the  company  sign  the  contract  ot 
1918  with  certain  reservations.  These  res- 
ervations in  some  instances  are  those 
requested  by  the  company,  one  of  which  Is 
the  abolishment  of  the  five-minute  layover. 
The  company  also  has  the  right  to  say  how 
it  shall  run  its  cars. 

That  school  children  pay  not  more  than 
5  cents  with  transfers. 

Easy  to  Adopt  New  Grant 
The  special  masters  agree  with  coun- 
sel for  the  New  Orleans  Railway  & 
Light  Company  that  the  adoption  of  a 
service-at-cost  plan  in  the  city  of  New 
Orleans  should  not  involve  serious  diffi- 
culties nor  protracted  negotiations. 
They  express  the  opinion  that  it  would 
appear  to  be  improbable  that  difficulties 
will  arise  in  selecting  from  these  var- 
ious plans  such  parts  as  are  appro- 
priate and  adaptable  to  local  conditions 
and  incorporating  them  into  a  fair  and 
workable  cost  of  service  plan. 

Federal  Judge  Foster  rendered  a  de- 
cision on  Sept.  30  on  the  report  of  the 
special  masters  in  which  he  granted 
the  wages  awarded  to  the  motormen 
and  conductors,  holding  that  until  such 
time  as  the  service-at-cost  plan  was 
adopted  an  8-cent  fare  was  necessary 
to  meet  the  wage  increase  and  enable 
the  receivers  to  give  adequate  service. 
He  held  further  that  since  the  city 
made  no  objection  to  the  masters' 
recommendation  of  an  8-cent  fare,  he 
took  it  for  granted  that  the  city  would 
not  oppose  the  increase.  He  recognized 
the  Amalgamated,  but  held  that  the 
men  would  have  to  abide  by  the  mas- 
ters' recommendation  regarding  work- 
ing conditions.  He  disapproved  and  set 
aside  the  masters'  valuation  of  $41,- 
500,000  for  the  property  in  deference 
to  the  representatives  of  the  stock- 
holders, who  objected  to  the  valuation. 
The  report  now  goes  to  the  Commission 
Council,  which  will  meet  on  Oct.  5  for 
fin:il  action. 
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Employment  Control  Upheld 

District    Court    Says    Employees    Have 

Right  to  Organize,  but  Employers 

May  Fix  Employment  Conditions 

The  Supreme  Court  of  the  District  of 
Columbia  has  denied  the  application  for 
an  injunction  sought  by  the  Brother- 
hood of  Railroad  Trainmen  to  restrain 
the  officers  of  the  Washington  &  Old 
Dominion  Railway  from  discharging 
any  of  the  plaintiffs  from  the  employ 
of  the  railway  by  reason  of  their  affil- 
iation with  the  brotherhood  or  for  any 
cause  not  the  result  of  the  fault  or 
misconduct  of  the  plaintiff. 

Road  a  Common  Carrier 

The  conclusion  of  the  court  as  noted 
briefly  in  the  Electric  Railway  Jour- 
nal for  Sept.  11  is  that  the  defend- 
ant railway  is  such  a  carrier  by  rail- 
road as  comes  within  the  purview  of 
Title  3  of  the  transportation  act  of 
1920.  The  court  says  that  the  com- 
pany's right  to  dismiss  its  employees 
for  becoming  members  of  the  labor 
union  is  supported  by  the  judgment  of 
the  highest  judicial  tribunal  in  the 
country  and  that  this  judgment,  in 
cases  within  the  jurisdiction  of  the 
court,  the  court  must  recognize  and 
enforce. 

It  was  sought  to  have  the  injunc- 
tion continued  pending  a  decision  of 
the  so-called  labor  board  created  by  the 
act  of  Congress,  known  as  the  trans- 
portation act  of  1920.  The  bill  also 
prayed  that  pending  the  decision  of 
the  labor  board  referred  to  the  defend- 
ants be  required  to  reinstate  such  of 
its  employees  as  had  been  discharged 
because  of  their  affiliation  with  the 
railway  brotherhood. 

The  Washington  &  Old  Dominion  Rail- 
way insisted  that  it  was  an  interurban 
or  suburban  electric  railway  not  oper- 
ating as  a  part  of  the  general  steam 
railroad  system  of  transportation  and 
was  excepted  from  the  provisions  of 
section  300  and  sections  following  in 
the  transportation  act.  The  railway 
admitted  that  some  of  the  plaintiffs 
and  other  employees  of  the  company 
had  been  dismissed  from  its  employ 
and  that  those  still  in  its  employ  at  the 
time  of  the  filing  of  the  bill  were  threat- 
ened with  dismissal  because  of  their 
union  affiliations.  The  railway  contended 
that  there  was  no  equity  presented  by 
the  bill  and  that  the  court  did  not  have 
the  authority  to  grant  the  relief  that 
is  sought. 

Employers  Have  Rights,  Too 

The  court  found  that  both  the  de- 
clared purpose  of  the  company,  the 
business  contracted  by  the  railway  and 
the  character  of  the  territory  through 
which  the  line  ran,  removed  it  froifl 
the  category  of  either  an  interurban 
or  suburban  electric  railway.  On  the 
issue  of  the  matter  of  the  policy  of  the 
road  to  prevent  its  employees  from 
joining  labor  unions,  the  court  said  that 
Mr.  Davis,  the  manager,  very  frankly 
stated  the  reason  which  influenced  this 
policy. 


The  court  also  said  that  the  right 
to  labor  was  a  social  right  which  in- 
hered in  the  individual  and  as  a  corol- 
lary to  that  the  right  not  to  work  must 
equally  be  recognized.  With  the  recog- 
nition of  the  right  to  belong  to  organ- 
izations of  labor  unions,  so  called,  was 
another  right  which  belonged  to  the 
employer.  That  right  was  to  impose 
conditions  upon  those  who  sought  em- 
ployment from  a  given  employer,  be 
that  employer  an  individual  or  a  cor- 
poration. In  this  connection  the  court 
said: 

It  may  be  asked  what  becomes  of  the 
right  of  employees  to  organize  themselves 
into  a  union,  or  to  become  members  of  a 
union  already  in  existence,  if,  as  a  conse- 
quence of  doing  so.  the  employer  may  exer- 
cise his  right  as  recognized  by  the  Supreme 
Court  in  the  cases  cited?  The  answer  may 
not  be  easy  to  formulate,  but  this  Court 
is  not  called  upon  to  answer  the  question. 
Its  duty  is  to  give  effect  to  the  authorita- 
tive opinions  and  decisions  of  the  Supreme 
tribunal.  These,  it  would  seem,  give  to  the 
defendant  railway  company  the  right  to 
dismiss  its  employees  if  they  join  a  labor 
union. 

It  may  be  urged  that  to  so  hold  is  to  ren- 
der vain  the  right  which  the  plaintiffs  claim 
is  given  them  under  the  transportation 
act  of  1920.  But  without  stopping  to  in- 
quire whether  they  are  given  rights  under 
that  act  of  the  character  claimed  in  the 
bill,  it  is  enough  to  say  that  if  that  act 
undertakes  to  restrain  the  power  of  em- 
ployers to  discharge  their  employees  for 
joining  a  labor  union,  the  act  would  then 
appear  to  come  within  the  denunciation 
of  such  legislation  in  the  opinion  of  the 
Supreme  Court  to  which  attention  has  been 
called. 

It  might  be  appropriate  to  point  out  that 
the  i>rovisions  of  the  transi)ortation  act 
relied  upon  by  the  plaintiff  contemplate,  ap- 
parently, action  by  the  labor  board  where 
application  by  an  existing  labor  organiza- 
tion is  made  to  it,  or  made  by  unorganized 
emplo.vees  to  the  number  of  100  or  the  labor 
board's  own  motion.  It  is  alleged  in  the 
bill  that  there  are  not  100  unorganized 
employees  of  the  defendant  railway  to  s:gn 
the  petition  to  the  labor  board,  contem- 
plated. But  even  so,  the  labor  board  may 
on  its  own  motion,  "if  it  is  of  the  opinion 
that  the  dispute  is  likely  substantially  to 
interrupt  commerce"  .  .  .  decide  such  dis- 
putes as  it  is  by  the  act  given  jurisdiction 
to    hear   and   determine. 

It  is  not  for  this  court  to  discuss  the 
policy  which  from  the  evidence  submitted 
is  the  one  adopted  by  the  defendant  rail- 
way employer  with  respect  to  its  refusing 
employees  becoming  members  of  a  local 
union.  But  it  is  well  to  keep  in  mind  the 
evident  policy  of  the  National  Legislature, 
which  impliedly,  at  least,  recognizes  the 
right  of  employees  to  be  members  of  a 
labor  union. 


Service  Resumed  Pending  Inquiry 

At  a  hearing  before  the  Public  Serv- 
ice Commission  for  the  First  District 
of  New  York  on  Sept.  16  Commissioner 
Barrett,  acting  for  the  commission, 
read  a  letter  which  he  had  just  sent  to 
Frueauff,  Robinson  &  Sloane,  attorneys 
for  the  receivers  of  the  Manhattan  & 
Queens  Traction  Corporation,  pointing 
out  the  franchise  obligations  of  the 
company  and  directing  it  to  resume 
service  at  a  5-cent  fare,  pending  the 
continuation  by  the  commission  of  the 
investigation  of  the  company's  affairs 
made  necessary  by  its  application  for 
increased  fares.  The  attorneys  for  the 
receivers  complied  with  the  commis- 
sion's request  in  a  letter  to  Commis- 
sioner Barrett.  In  this  letter  they  said 
that  with  many  statements  of  the  com- 
missioner they  were  in  accord,  but  that 
they  have  already  shown  that  service 
cannot  be  rendered  with  the  fare  at  5 
cents. 


Bus  Competition  Protested 

Pacific    Electric    Railway    Opposes    Di- 
rect Stage  Competition — Increase 
in  Fares  Hurt   Railway 

The  Pacific  Electric  Railway,  Los  An- 
geles, Cal.,  has  instituted  a  fight  before 
the  California  State  Railroad  Commis- 
sion against  direct  auto  stage  compe- 
tition on  all  parts  of  its  system.  A 
petition  filed  by  the  interurban  system 
on  Sept.  24  with  the  Railroad  Commis- 
sion protests  and  asks  that  wherever 
such  competition  is  authorized  or  per- 
mitted to  exist,  the  Pacific  Electric  be 
allowed  to  cancel  all  of  its  interurban 
commutation  fares. 

Blow  to  Commuters 

This  drastic  proposal  as  now  made 
would  be  a  serious  blow  to  thou- 
sands of  interurban  commuters.  It  is 
made  as  the  result  of  an  application 
recently  filed  wath  the  commission  for 
the  granting  of  an  autobus  franchise 
between  the  cities  of  Los  Angeles  and 
Alhambra. 

An  application  of  similar  nature  has 
since  been  filed  with  the  commission  in 
anticipation  of  autobus  competition  be- 
ing sanctioned  between  Los  Angeles 
and  Pasadena.  Similar  action  will  be 
taken  by  the  company  to  cancel  the 
commutation  fares  between  Los  An- 
geles and  Pasadena  and  to  eliminate 
free  transfer  privileges  now  in  efffct 
in  Pasadena  from  local  lines  to  inter- 
urban lines  on  through  business  be- 
tween Los  Angeles  and  Pasadena. 

The  applicants  for  the  competitive 
bus  line  between  Los  Angeles  and 
Alhambra  contend  that  unsatisfactory 
service  on  the  interurban  line  and  the 
unjust  burden  resulting  from  recent 
increased  rates  make  the  granting  of  a 
bus  line  franchise  an  absolute  public 
necessity. 

The  bus  line  proposes  to  charge  the 
same  fare  in  effect  on  the  electric  line 
before  the  recent  20  per'  cent  increase. 
There  is  nothing  definite  in  the  bus 
line  proposal  as  to  a  commutation  fare. 
All  bus  lines  avoid  this  issue,  always 
going  after  the  one-way  and  round- 
trip  business. 

Railway  Denies  Necessity 

In  its  protest  to  the  commission  the 
Pacific  Electric  Railway  denies  any  pub- 
lic convenience  or  necessity  for  the  pro- 
posed auto  stage  line.  The  electric 
line  claims  it  is  now  furnishing  suffi- 
cient and  adequate  service  and  would 
suffer  material  loss  in  patronage  should 
the  stage  line  be  permitted  to  operate. 
In  conclusion  the  company  said: 

In  the  event  your  honorable  body  should 
see  fit  to  grant  the  application  of  the  bus 
line,  the  Pacific  Electric  Railway  hereby 
makes  application  for  authority  to  cancel 
all  commutation  tickets,  and  retain  in  effect 
only    one-way    and    round-trip    tickets. 

It  is  cited  that  the  electric  line  pays 

out  30  per  cent  of  its  revenue  for  taxes 

and  maintenance  of  right  of  way,  while 

the   auto   stage  lines   pay  out   only  2 

per  cent  of  their  gross  revenue  in  state 

taxes    and    the    public    maintains    the 

right  of  way  free. 
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Government  Ownership 
Planned 

Program  of  Mexican  Government  for 

Taking  Over  Electric  Utilities 

Causes  Surprise 

Foreign  investment  interests  in  Mex- 
ico express  much  surprise  at  the  author- 
itative announcement  which  has  just 
come  from  the  capital  to  the  effect  that 
the  Mexican  government  plans  to  pur- 
chase the  extensive  holdings  of  the 
Mexican  Light  &  Povi^er  Company  and 
the  Mexican  Tramways,  Ltd.,  including 
the  hydro-electric  plant  at  Necaxa.  It  is 
stated  that  an  inventory  of  these  prop- 
erties has  just  been  made  and  that  the 
proposed  purchase  price  has  been  prac- 
tically agreed  upon  by  the  interests  in- 
volved. 

The  making  public  of  the  govern- 
ment's plans  to  acquire  these  holdings 
was  all  the  more  of  a  surprise,  coming, 
as  it  did,  upon  the  heels  of  an  authentic 
statement  that  the  Mexican  Tramways, 
Ltd.,  had  under  consideration  plans  for 
resuming  construction  work  upon  its 
two  proposed  interurban  electric  lines, 
one  to  run  from  the  city  of  Mexico  to 
Puebia,  130  miles,  and  the  other  from 
the  city  of  Mexico  to  Toluca,  a  distance 
of  45   miles. 

A  $12,000,000  Investment 

More  than  $12,000,000  gold  was  ex- 
pended in  the  building  of  dams  for  the 
storage  of  water  in  the  mountains,  the 
installation  of  a  hydro-electric  plant  of 
200,000  hp.  and  the  construction  of 
transmission  lines  from  Necaxa  to  the 
city  of  Mexico,  Puebia  and  El  Oro.  How 
much  money  in  addition  to  this  was  in- 
vested in  the  lighting  system  and  elec- 
tric railways  of  the  capital  and  Puebia 
is  not  publicly  known.  The  Mexican 
Light  &  Power  Company  and  the  Mex- 
ican Tramways,  Ltd.,  are  owned  by  a 
British  syndicate. 

It  is  the  purpose  of  the  Mexican  Gov- 
ernment to  finance  these  pending  trans- 
actions by  issuing  bonds,  which  will  be 
retired  from  the  profits  of  the  com- 
panies. The  details  of  how  this  financ- 
ing is  to  be  accomplished  are  lacking, 
however,  in  the  preliminary  announce- 
ment of  pending  negotiations. 


Valuation  Proceedings  Begun 

The  valuation  proceedings  in  connec- 
tion with  the  appeal  of  the  Philadelphia 
(Pa.)  Rapid  Transit  Company  for  addi- 
tional revenue  started  on  Sept.  23.  Com- 
missioners Benn  and  Clement  sat  to 
hear  the  testimony  regarding  the  com- 
pany's holdings.  A  mass  of  evidence 
tending  to  show  the  length  of  mileage 
owned  and  operated  by  the  company 
was  introduced.  In  order  to  expedite 
matters  with  the  city  the  commission 
postponed  the  hearing  until  Sept.  30  so 
as  to  give  the  city  an  opportunity  to 
select  its  experts. 

The  company  was  ordered  by  the  com- 
mission to  throw  open  its  books  and 
give  all  data  relating  to  the  valuation 
as  well  as  the  actual  property  to  the 
city's   experts,   so   that   the   latter   will 


have  every  opportunity  to  check  up  the 
figures  that  will  be  submitted  to  the 
commission  in  the  valuation  hearings. 

The  hearing  opened  with  the  reading 
of  a  paper  by  Coleman  J.  Joyce,  counsel 
for  the  company,  in  which  he  explained 
that  the  company  would  be  unable  to 
submit  anything  but  the  inventory  of 
the  various  equipment  that  makes  up 
the  system.  The  actual  pricing  of  the 
items  submitted,  he  said,  would  be  made 
as  the  hearings  progress.  In  explana- 
tion of  the  inability  of  the  company  to 
present  the  valuation  as  ordered  by  the 
commission.  Mr.  Joyce  said  that  the 
failure  of  the  company  to  get  the  higher 
fares  it  sought  in  June  had  made  neces- 
sary certain  economies  that  precluded 
the  employment  of  the  pricing  experts 
required  to  expedite  the  valuation. 

He  also  delivered  a  plea  for  the 
granting  of  a  higher  fare  by  the  com- 
mission, pointing  out  that  a  higher  fare 
had  been  allowed  in  Pittsburgh,  and  in 
Philadelphia,  in  the  case  of  the  Phila- 
delphia Electric  Company,  higher  rates 
were  permitted  while  valuation  proceed- 
ings were  in  progress.  Mr.  Joyce  said 
that  the  work  of  compiling  the  valua- 
tion had  started  in  November,  1918.  At 
various  times  as  high  as  250  men  had 
been  employed  on  the  valuation. 


Employees  Desire  to  Run  Road 

Trainmen  in  the  employ  of  the  East- 
ern Massachusetts  Street  Railway  be- 
lieve the  Chelsea  division,  now  run  at 
a  loss,  can  be  made  to  yield  a  good 
profit,  and  desire  an  opportunity  to 
operate  it  in  their  own  way,  expressing 
a  willingness  to  make  good  any  losses 
entailed  by  such  management. 

In  an  open  letter  to  the  public, 
signed  by  President  James  M.  O'Brien, 
the  Chelsea  union  declares  it  feels  as 
though  it  could  reduce  the  fare,  give 
more  frequent  service  and  resume  oper- 
ation of  lines  which  have  been  discon- 
tinued.    The  letter  follows: 

To  the  public:  The  employees  of  the 
Bay  State  System,  in  the  Chelsea  division, 
who  are  members  of  the  Amalgamated 
.Association,  desire  to  inform  you  that  we 
did  not  raise  the  fare  from  10  cents  to  15 
cents,  and  that  we  did  not  approve  of  it  at 
the   time   it   was   done. 

The  company  alone  is  responsible  for  the 
advance  and  the  only  thing  we  can  do  Is 
to  collect  whatever  rate  the  company 
charges.  We  believe  the  company  has  made 
a  mistake  In  trying  to  get  additional  rev- 
enue  in    this   manner. 

Raising  the  rate  of  fares  certainly  drives 
away  riders,  and  that  of  course  results  in 
fewer  cars  Ijeiiig  run,  and  causes  more  of 
our  men  to  be  laid  off.  We  are  inclined 
to  believe  that  someone  in  charge  of 
running  the  Bay  State  system  either  does 
not  understand  how  to  run  the  property  or 
has  some  idea  in  mind  other  than  giving 
the   public    service. 

We  believe  that  the  Chelsea  division  is  a 
good  paying  proposition  and  would  welcome 
the  opportunity  of  trying  to  run  it  in  our 
own  way.  We  feel  as  though  we  could 
reduce  the  fare,  give  more  frequent  service, 
and  resume  operation  of  lines  that  have 
been  discontinued.  We  are  willing  to  share 
in    the    losses,    if    there    be    any, 

According  to  its  own  statements,  the 
present  management  must  be  convinced  that 
it  is  a  failure.  Why  do  the  officers  stand 
in  the  way  of  letting  others  try  it ;  why 
don't  they  stop  before  they  put  the  entire 
property    in    the    junk    pile? 

The  proposal  from  the  men  is  to  be 
put  up  to  the  trustees  of  the  Eastera 
Massachusetts  Street  Railway  by  the 
employees. 


$175,000,000  Program 
Suggested 

Greater  New  York's  Transit  Needs  for 

Twenty-five   Years   Planned   For 

by  Commission's  Engineers 

General  plans  and  studies  for  en- 
largement and  extension  of  the  city- 
ovsTied  rapid  transit  system  in  all  of  the 
boroughs  of  Great  New  York  have  been 
announced  by  Transit  Construction 
Commissioner  John  H.  Delaney  and  the 
engineering  forces  of  the  department. 
The  plans  have  been  prepared  by  Daniel 
L.  Turner,  chief  engineer  of  the  com- 
mission. The  scheme  as  worked  out  has 
been  issued  in  pamphlet  form  for  con- 
sideration for  the  purpose  of  evoking 
suggestion  and  criticism  from  the  op- 
erating companies,  engineers  and  civic 
organizations  generally. 

As  laid  down  in  general  terms  the 
program  for  transit  development  is  in- 
tended completely  to  take  care  of  the 
city's  needs  as  long  as  it  is  confined 
within  its  present  boundaries.  A  definite 
program  is  suggested  for  the  next 
twenty-five  years,  as  such  needs  can 
now  be  forecast.  Studies  have  been  made 
in  order  that  municipal  growth  may 
not  be  retarded  in  any  direction  and 
for  the  prevention  of  abnormal  and 
congested  conditions  in  certain  sections 
of  the  city  and  strangulation  of  growth 
in  other  areas. 

830  Miles  of  Line  Proposed 

In  the  proposed  routes  for  the  com- 
plete program  provision  is  made  for 
adding  830  single  track  miles  to  the 
present  rapid  transit  facilities  of  the 
city,  which  now  aggregate  approxi- 
mately 616  miles  of  single  track  ele- 
vated and  subway  lines.  Projected 
lines  and  extensions  to  the  existing 
lines,  wherever  they  may  originate  in 
outlying  boroughs,  are  laid  out  to  enter 
and  traverse  the  heart  of  the  city,  which 
from  the  transit  viewpoint  is  8  square 
miles  in  the  section  of  Manhattan  south 
of  Central  Park  between  Second  and 
Tenth  Avenues.  The  plan  contemplates 
the  addition  of  forty-two  single  track 
river  crossings  to  the  thirty-four  single 
track  river  crossings  provided  in  the 
existing  dual  transit  system.  All  of  the 
proposed  crossings  will  be  by  means  of 
tunnels.  In  the  new  project  will  be 
twenty-one  additional  two  track  tun- 
nels connecting  the  boroughs  of  Man- 
hattan, the  Bronx,  Queens,  Brooklyn 
and   Richmond. 

No  close  estimate  of  the  cost  of  con- 
struction of  the  enlarged  transit  sys- 
tem is  possible  at  present,  and  it  is 
not  intended  that  the  comprehensive 
scheme  as  laid  out  in  its  entirety  will 
be  undertaken  at  once,  but  that  it  should 
be  proceeded  with  gradually  and  con- 
tinuously. At  pre-war  prices  it  is  esti- 
mated that  the  lines  contemplated  in 
the  suggested  program  would  cost  ap- 
proximately $175,000,000.  At  present 
prices,  however,  it  is  estimated  that  this 
cost  would  amount  to  $350,000,000  exclu- 
sive of  equipment,  interest  during  con- 
struction, engineering  and  superintend- 
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Wages  Vary  with  Net 

Elgin  &   Belvidere  Men   Sign  Contract 

with  Wage  Scale  Under  Which 

They  Share  in  Earnings 

Bion  J.  Arnold,  sole  owner  and  oper- 
ator of  the  Elgin  &  Belvidere  Electric 
Railway,  Elgin,  111.,  has  entered  into 
a  new  contract  with  his  trainmen  who 
are  organized  as  Division  507  of  the 
Amalgamated  Association,  which  em- 
bodies a  new  principle  in  the  matter 
of  wage  determination.  A  "basic  rate" 
of  pay  of  31  cents,  32  cents  and  33 
cents,  respectively,  for  first  year,  sec- 
ond year  and  senior  men  is  provided, 
and  to  this  is  to  be  added  an  "increased 
pay"  of  an  amount  sufficient  to  make 
up  the  rate  of  pay  contained  in  a  table 
in  the  contract  and  varying  upward 
with  increasing  net  income. 

Plan  Simple  in  Operation 

For  example,  if  the  difference  be- 
tween gross  receipts  and  operating 
expenses  for  the  current  month  is 
between  $3,500  and  $3,000,  the  total 
rate  of  pay  for  that  month  is  to  be  43 
cents,  44  cents  and  45  cents  an  hour. 
If,  during  the  next  month,  the  net  reve- 
nue should  be  between  $4,000  and 
$3,500,  the  I  ate  per  hour  would  be  46 
cents,  47  cents  and  48  cents  for  that 
month. 

The  rate  of  pay  is  determined  each 
month  for  the  current  month.  At  the 
end  of  the  first  fifteen  days  of  any 
month,  the  net  i-evenue  is  computed 
and  multiplied  by  two  to  indicate  the 
monthly  net,  and  the  men  then  paid 
for  this  first  fifteen  days,  accordingly. 
The  sliding  scale  thus  determined 
varies  for  senior  men  from  the  basic 
rate  of  33  cents  an  hour  for  a  net 
earning  of  less  than  $2,250  per  month 
to  a  maximum  of  63  cents  an  hour  for 
a  net  income  of  $6,000  or  over. 

The  contract  specifies  that  the  oper- 
ating expenses  of  the  company  shall 
be  kept  in  accord  with  the  Interstate 
Commerce  Commission  standard  clas- 
sification of  accounts  and  shall  include 
the  actual  cost  of  all  labor  and  all  other 
expenses  incidental  to  the  operation  of 
the  road,  it  being  understood  that  25 
per  cent  of  the  gross  receipts  may  be 
expended  for  maintenance  and  re- 
newals, and  4  per  cent  expended  or 
reserved  for  injuries. 

Capable  of  Wider  Application 
The  rate  of  pay  for  the  last  half  of 
the  month  is  determined  by  taking  the 
actual  gross  earnings  for  the  month. 
Provision  is  made  that  checks  drawn 
for  the  pay  of  the  men  shall  be  ac- 
cepted by  the  men  temporarily  with  the 
understanding  that  adjustments  will 
be  made  within  sixty  days  from  the 
close  of  every  month,  and  additional 
checks  sent  to  cover  the  amount  due 
the  men,  or  deductions  made  from  sub- 
sequent amounts  to  them  if  the  amount 
paid  was  at  a  rate  in  excess  of  what 
was  actually  earned,  according  to  the 
sliding  scale. 

While  this  plan  has  been  worked  out 
on  a  small  property,  Mr.  Arnold  con- 


general  application,  provided  that  the 
companies  are  willing  to  accept  a  rea- 
sonable rate  of  return  upon  the  actual 
cash  invested  in  the  property  or  upon 
a  fair  valuation.  In  the  case  of  the 
Elgin  &  Belvidere  Railway,  which  has 
never  been  profitable,  the  company  will 
earn  about  3.5  per  cent  on  the  actual 
cash  (not  stocks  and  bonds)  invested 
in  the  property  when  the  men  are  re- 
ceiving 45  cents  an  hour  and  5.5  per 
cent  when  the  men  are  receiving  60 
cents  an  hour.  The  whole  plan  is  based 
on  the  theory  that  both  the  company 
and  the  employees  prosper  in  good 
times  and  suffer  in  bad  times,  in  proper 
proportion,  the  limit  of  the  burden 
borne  by  the  men  and  the  extent  to 
which  they  prosper  being  fixed  by  the 
wage  scale  tabulated  in  the  conti'act. 
Mr.  Arnold  states: 

In  our  case  we  will  probably  never  reach 
the  63-cent  limit,  although  it  we  could  I 
would  be  glad  to  see  the  men  get  the  wage 
provided,  but  the  probability  is  that  the 
wages  will  run  from  33  cents  to  54  cents 
an  hour,  the  33  cents  applying  probably 
only  during  January  and  February  of  each 
year. 

Another  interesting  clause  of  the  con- 
tract is  that  the  union  employees  of  the 
Elgin  &  Belvidere  Railway  have  agreed 
to  maintain  good  relations  with  the 
union  employees  of  the  Aurora,  Elgin 
&  Chicago  Railroad,  which  connects 
with  it  at  Elgin,  and  co-operate  with 
the  non-union  -employees  of  the  Rock- 
ford  &  Interurban  Railway,  connecting 
with  it  at  Belvidere,  in  the  establish- 
ment and  maintenance  of  various 
through  service  to  the  end  that  the 
volume  of  business  done  by  the  re- 
spective companies  may  be  increased. 

Back  pay  has  been  paid  the  men  from 
July  15,  the  date  of  expiration  of  the 
old  contract.  For  the  last  half  of  July 
the  men  received  51  cents  an  hour  and 
they  will  probably  receive  51  cents  for 
August,  although  the  exact  figures  have 
not  yet  been  determined.  They  will 
probably  receive  between  48  cents  and 
51  cents  for  September.  The  men  have 
thus  apparently  received  a  raise  of  pay 
of  from  8  cents  to  11  cents  an  hour  un- 
der the  new  contract. 


Newspaper  Reviews  Railway 
Situation 

In  order  to  acquaint  the  residents 
of  Cleveland  with  the  present  situation 
of  its  street  railway  system  a  series 
of  articles  about  the  Cleveland  Rail- 
way is  being  published  in  the  Cleveland 
Plain  Dealer.  Two  installments  have 
already  appeared  written  by  two  mem- 
bers of  the  staff  of  that  newspaper.  The 
object  of  the  articles  is  to  present  to 
the  people  of  Cleveland  the  real  situa- 
tion with  respect  to  its  railway,  discuss- 
ing its  present  needs  and  future  im- 
provements. It  is  hoped  that  the  di- 
gesting of  these  accounts  will  move 
people  to  help  and  not  hinder  the  rail- 
way in  giving  its  best  sei-vice  to  the 
city.  In  the  articles  so  far  published 
it  has  been  shown  the  system  undoubt- 
edly needs  new  equipment  to  maintain 
efficiency  in  transportation.  The  ways 
and  means  of  acquiring  this  capital  will 


siders  it  fundamental  and   capable   of    be  discussed  in  subsequent  articles. 


Council  Repasses  Measures 

Toledo   Body   Clears  Way   for   Railway 

Settlement  at  the  November 

Election 

The  City  Council  at  Toledo,  Ohio, 
started  the  Milner  service-at^-cost  ordi- 
nance and  the  twin  bond  ordinances 
providing  for  an  issue  of  $7,000,000  of 
bonds  to  acquire  and  construct  a  munic- 
ipally owTied  railway  system  on  the 
way  to  the  voters  when  it  finally  ap- 
proved them  at  the  meeting  of  the 
Council  on  Sept.' 27,  without  a  dissent- 
ing vote.  It  had-been  previously  agreed 
that  they  would^bfe  passed  without  op- 
position. 

PreparihC- for  Campaign 

It  is  expected  that  Chairman  W.  L. 
Milner,  of  the  service-at-cost  commis- 
sion, will  lead  in  the  campaign  before 
the  people  for  the  adoption  of  the  ordi- 
nance. No  organized  opposition  to  the 
Milner  plan  has  been  brought  out  except 
that  voiced  in  the  Scripps  afternoon 
newspaper,  the  News-Bee.  This  paper 
is  also  supporting  the  municipal  owner- 
ship plan  as  it  did  in  the  previous  cam- 
paign. During  the  negotiations  on  the 
franchise  the  paper  always  supported 
the  Milner  commission  as  opposed  to 
Henry  L.  Doherty  and  the  company  in- 
terests. Now  it  is  turning  against  Mil- 
ner in  an  effort  to  defeat  the  franchise 
after  it  has  been  approved  by  Council 
twice. 

The  campaign-  against  the  ordinance 
so  far  has  been  in  general  terms  against 
the  Tayler  plan.  The  News-Bee  has 
said  that  it  is  like  "signing  a  blank 
check"  to  give  the  railway  such  a  work- 
ing plan.  It  is  also  extensively  ad- 
vertising the  Wilcox  statements  regard- 
ing the   Tayler  plan. 

It  will  be  remembered,  however,  by 
many  that  while  Mr.  Doherty  and  the 
commissioners  were  trying  to  reach  an 
agreement,  Mr.  Doherty  objected  to  the 
Toledo  plan  largely  because  it  differed 
from  the  Tayler  plan  as  in  force  in 
Cleveland. 

With  the  twin  bond  ordinances  the 
taxpayers  of  Toledo  will  hand  over  to 
the  Council  $7,000,000  to  spend  carte 
blanche,  except  that  it  shall  be  for  a 
transportation  system.  Radicals  are 
opposing  the  measure  because  it  does 
not  provide  for  buses  alone  and  others 
are  opposing  it  because  it  does  not  pro- 
vide for  taking  over  the  present  system 
of   transportation. 

The  service-at-cost  plan  at  Toledo 
does  not  mean  death  to  municipal  own- 
ership. It  provides  for  municipal 
ownership  in  a  series  of  small  payments 
to  be  made  one  each  year  of  the 
twenty-five  years  of  the  grant,  or  own- 
ership or  lease  on  short  notice  at  any 
time    in    the   twenty-five    years. 

It  is  expected  the  campaign  for  the 
Milner  ordinance  will  open  very  shortly. 
Municipal  ownership  advocates  have 
announced  no  plan  as  yet.  W.  L.  Mil- 
ner, chairman  of  the  commission,  will 
lead  the  business  interests  in  favor  of 
the  service-at-cost  and  permanent  set- 
tlement of  the  railway  difficulties  of 
Toledo. 
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Formal  Appeal  Made  for 
Wage  Rehearing 

The  Public  Service  Commission  of 
Missouri  has  been  petitioned  by  the  at- 
torney for  the  employees  of  the  United 
Railways,  St.  Louis,  Mo.,  to  set  aside  its 
recent  order  denying  the  men  a  rehear- 
ing of  their  application  for  increased 
wages.  The  order  of  the  commission 
sitting  as  a  board  of  arbitration  was 
for  an  advance  of  5  cents  an  hour  in 
the  wages  of  the  men.  Most  motormen 
and  conductors  are  paid  at  present  60 
cents  an  hour.  The  motormen  and  con- 
ductors recently  voted'  to  accept  this 
award. 

The  attorney  for  the  men  issued  a 
statement  saying  that  one  reason  for 
the  men's  petition  was  that  the  order 
denying  a  rehearing  was  not  issued  by 
the  same  board  of  arbitration  which 
granted  the  advance  of  5  cents  an  hour, 
as  after  that  action  Commissioner  Blair 
resigned  from  the  commission  and  was 
replaced  by  Commissioner  Kennish,  who 
cast  the  deciding  vote  on  which  a  re- 
hearing was  denied.  The  men  ask  that 
Mr.  Blair  be  permitted  to  assume  his 
old  place  as  one  of  the  arbitrators  and 
that  he  vote  on  a  rehearing. 


Worcester  and  Springfield  Wages 
Adjusted 

Employees  of  the  Worcester  (Mass.) 
Consolidated  Street  Railway  must 
accept  the  wage  compromise  of  the 
company  though  they  defeated  the 
proposition  by  a  vote  of  504  to  420. 
The  agreement  which  exists  between 
the  Springfield  and  Worcester  unions  is 
that  each  must  abide  by  the  total  vote 
of  both  cities  and  the  men  of  Spring- 
field gave  a  sweeping  "yes"  to  the 
proposal.  The  compromise  carries  with 
it  an  increase  of  7  cents  an  hour  for 
the  second  six  months  of  this  year,  an 
additional  1  cent  an  hour  for  the  first 
six  months  of  next  year  and  3  cents  an 
hour  more  after  June  1  next. 

Last  spring  the  members  of  the 
Worcester  division  of  the  Amalgamated 
Association  made  demands  on  the  com- 
pany for  an  increase  to  95  cents  an 
hour.  The  question  was  to  be  referred 
to  a  board  of  three  arbitrators,  two  of 
whom  were  Bentley  W.  Warren,  Boston, 
for  the  company,  and  James  H.  Vahey 
for  the  employees.  The  third  arbitra- 
tor was  to  be  selected  by  these  two 
men. 

A  time  limit  has  been  imposed  for 
the  selection  of  a  third  arbitrator  and 
on  the  date  of  expiration  the  company 
announced  that  it  had  an  offer  to  make 
to  the  men.  The  proposition  from  the 
company  to  the  men  which  was  voted 
on  and  accepted  is  as  follows: 

From  June  1.  1920,  to  Dec.  31,  1920,  7 
centi)  an  hour,  or  63  cents  more  a  day. 

Prom  Jan.  1.  1921.  to  June  1,  1921,  8 
centa  an  hour,    72   cents  a  day. 

From  June  1,  1921,  to  Dec.  31,  1921,  11 
cents  an   hour,    99    cents   a  day. 

Worcester  rate  on  hourly  basis  same  as 
present. 

Spritigfleld  rate  figured  on  dally  basis. 

Operators  of  one-man  cars  13  cents  an 
hour  over  rate  paid  on   two-man  cars. 

AH  other  conditions  to  remain  the  same. 

Miscellaneous  employees  to  receive  the 
same  rate  per  hour  as  uniform  men. 


Big  Plan  Dies. — The  plan  of  a  pro- 
posed tunnel  under  East  Fifty-fifth 
Street,  Cleveland,  known  as  the  Barber 
project,  has  practically  become  extinct. 
On  Sept.  24  a  plot  of  land  considered 
essential  to  carrying  out  the  project 
passed  into  the  hands  of  a  realty  cor- 
poration. At  the  time  the  plan  was 
first  advanced  people  of  Cleveland  were 
led  to  believe  that  the  completion  of 
this  tunnel  meant  an  ocean  port  for 
Cleveland.     This  now  seems  remote. 

Bus  Legislation  Fails.  —  At  the 
special  session  of  the  Legislature  of 
New  York,  called  to  consider  the  hous- 
ing situation,  an  effort  failed  to  enact 
legislation  fostered  by  Mayor  Hylan  of 
New  York  to  permit  the  city  to  own  and 
operate  motor  buses.  The  courts  have 
already  ruled  against  the  operation  of 
such  vehicles  in  competition  with  the 
railways  and  have  stayed  the  hand  of 
the  city  in  its  effort  to  expend  $1,000,- 
000  for  motor  vehicles.  The  bus  pro- 
posal was  opposed  by  counsel  for  the 
New  York  Railways,  the  Interborough 
Rapid  Transit  Company  and  the  Brook- 
lyn Rapid  Transit  Company. 

Wage  Increase  in  Charlotte. — Z.  V. 
Taylor,  president  of  the  Southern  Pub- 
lic Utilities  Company,  Charlotte,  N.  C, 
has  announced  a  new  wage  scale  for 
the  employees  of  his  company.  The 
men  had  submitted  a  contract  which 
called  for  so  great  an  increase  that 
the  company  in  view  of  its  limited 
revenue  was  unable  to  meet  the  request. 
However,  at  a  meeting  where  company 
officials  and  representatives  of  the 
men  were  present,  a  compromise  was 
reached  and  the  men  of  Charlotte, 
Winston-Salem  and  Greenville  signed 
an  agi'eement  for  the  next  twelve 
months  which  will  give  them  an  in- 
crease of  5  cents  an  hour.  The  new 
scale  is  as  follows:  For  the  first  six 
months,  43  cents;  second  six  months,  44 
cents;  second  year,  45  cents;  third  year 
and  after,  47J  cents.  Operators  of  one- 
man  cars  will  receive  5  cents  an  hour 
?bove  the  scale. 

Interurban  Franchise  Case  Heard. — 
The  Wisconsin  Supreme  Court  heard 
final  arguments  on  Sept.  25  in  the  Mil- 
waukee interurban  franchise  case.  A 
decision  is  expected  within  a  few  weeks. 
The  controversy  resulted  from  the  de- 
mand of  the  city  of  Milwaukee  that  the 
Milwaukee  Electric  Railway  &  Light 
Company  obtain  an  interurban  fran- 
chise for  the  operation  of  interurban 
cars  over  its  city  lines.  This  the  com- 
pany refused  to  do.  The  city  thereupon 
obtained  a  restraining  order.  When  the 
company  prepared  to  obey  this  order  by 
stopping  all  its  interurban  cars  at  the 
city  limits  and  compelling  passengers 
to  get  off  and  get  on  the  cars  again 


after  the  cars  had  crossed  the  city 
boundary  line,  the  state  intervened  and 
the  execution  of  the  injunction  was  de- 
layed pending  a  hearing  by  the  State 
Supreme  Court.  The  case  was  reported 
in  Elbxjtric  Railway  Journal  of  May 
22,  1920,  page  1076. 

East  St.  Louis  Arbitrators  Selected. 
— After  conferences  between  Maurice 
V.  Joyce  and  C.  E.  Pope,  attorneys  rep- 
resenting the  East  St.  Louis  &  Subur- 
ban Railway,  East  St.  Louis,  111.,  and 
the  men  employed  on  the  interurban 
lines  of  the  company,  Edward  J.  Coffey, 
East  St.  Louis  agent  for  the  Southern 
Railroad,  was  selected  chairman  of  the 
board  to  arbitrate  the  wage  demands  of 
the  men.  David  M.  Walsh  and  C.  E. 
Smith  are  the  other  members.  The  men 
are  receiving  from  48  to  53  cents  an 
hour.  Last  April  they  presented  a  de- 
mand for  an  increase  to  95  cents  an 
hour.  Whatever  increase  is  granted 
them  will  be  retroactive  to  May  1. 
Three  weeks  ago  the  Alton,  Granite 
City  &  St.  Louis  Traction  Company, 
controlled  by  the  East  St.  Louis  &  Sub- 
urban Company,  was  placed  in  the 
hands  of  receivers  and  the  line  is  now 
being  operated  under  the  supervision  of 
the  Federal  court.  Shortly  afterward 
the  receivers  agreed  to  an  increase  of 
6  cents  an  hour  to  men  employed  on  the 
city  divisions  of  the  system  and  7  cents 
to  men  employed  on  the  interurban  cars. 
The  men  have  not  voted  on  the  proposi- 
tion to  accept  the  increase. 


Program  of  Meeting 

Public    Utilities    Association    of 
West  Virginia 

The  Public  Utilities  Association  of 
West  Virginia  will  meet  at  Charleston, 
W.  Va.,  on  Oct.  5,  for  the  election  of 
oflicers  and  the  transaction  of  other 
business. 


Joint  Meeting  in  Providence 

New    England    Street    Railway    Club 

Invites   Rhode    Island   Company 

Section  to  Join  in  Meeting 

The  next  meeting  of  the  New  Eng- 
land Street  Railway  Club  will  be  held 
on  Oct.  7  in  Providence,  R.  I.,  at  the 
Narragansett  Hotel.  The  Rhode  Island' 
Company  Section  No.  12,  A.  E.  R.  A., 
wiU  be  guests,  in  what  thus  becomes 
a  joint  meeting.  Elaborate  plans  are 
being  made  for  this  novel  meeting, 
according  to  I.  A.  May,  president  of 
the  club.  At  least  250  are  expected  to 
attend.  There  will  be  an  afternoon 
session,  a  dinner  and  an  evening 
session.  The  meeting  will  be  addressed 
by  Fred  A.  Cummings,  publicity  agent 
of  the  Eastern  Massachusetts  Street 
Railway,  and  the  ensuing  discussion  is 
expected  to  be  lively  and  instructive. 
At  the  evening  session,  two  addresses 
are  planned,  one  of  which  will  be  by 
William  C.  Bliss,  chairman  of  the  Pub- 
lic Utilities  Commission  of  Rhode 
Island;  the  other  speaker  will  be  Joseph 
F.  Berry,  attorney  for  the  Connecticut 
Company  in  Hartford. 
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Norfolk  Valuation  Submitted 

Taylor-Cooke  Report   $8,750,000 — Com- 
pany Seeks  Valuation  of  $11,000,000 
at  1920  Prices 

The  report  of  A.  Merritt  Taylor  and 
his  associate,  Charles  B.  Cooke,  Jr.,  on 
the  Norfolk  street  railway  problem  has 
been  made  public.  Mr.  Taylor  finds  the 
value  of  the  property  to  be  $8,750,000 
and  suggests  a  return  thereon  at  8  per 
cent.  He  would  retain  the  6-cent  fare 
within  the  city  limits,  establish  addi- 
tional fare  zones  on  certain  county  lines 
and  eliminate  ultimately  the  2-cent 
transfer  charge. 

It  is  the  idea  of  Mr.  Taylor  to  re- 
vise the  franchise  and  relieve  the  com- 
pany from  street  paving  and  from  mak- 
ing a  return  to  the  city  of  moneys  se- 
cured from  the  2-cent  transfers.  He 
would  continue  the  use  of  safety  cars 
and  eliminate  jitney  competition.  A  re- 
habilitation program  of  calling  for  the 
expenditure  of  $830,572  and  a  constnic- 
tion  program  calling  for  work  to  the 
total  of  $1,269,395  are  suggested.  Re- 
routing plans  are  described  in  detail. 
The  report  was  made  at  the  instance 
of  the  city.  Its  purpose  is  to  develop 
and  define  the  respective  rights  and  ob- 
ligations of  the  city  and  the  Virginia 
Railway  &  Power  Company  and  find 
solutions  of  the  traction  situation  which 
will  result  in  good  transit  facilities. 

Report  Discussed  Before  Commission 

The  report  was  submitted  and  dis- 
cussed at  a  hearing  held  recently  be- 
fore the  Norfolk  Public  Utilities  Com- 
mission. At  the  hearing  Thomas  S. 
Wheelwright,  the  president  of  the  com- 
pany, said  that  he  agreed  with  all  the 
recommendations  in  the  report  except 
as  to  the  valuation  of  $8,750,000.  Over 
this  matter  of  valuation  there  was  a 
discussion  between  Mr.  Taylor  and  Mr. 
Blood  of  Stone  &  Webster,  whose  re- 
production value  of  $11,000,000  was 
checked  and  accepted  with  slight  modi- 
fications in  the  Taylor-Cooke  report. 
The  $11,000,000  valuation  is  based  on 
present  prices.  Mr.  Blood  and  repre- 
sentatives of  the  company  contended 
that  this  was  the  proper  basis  of  valua- 
tion. Mr.  Taylor's  figure  was  about 
midway  between  the  reproduction  cost 
at  1914  and  1920  prices. 

President  Wheelvrright  for  the  com- 
pany said  that  he  was  greatly  impressed 
with  the  recommendations  in  the  report 
and  with  the  thoroughness  of  the  docu- 
ment, but  that  he  was  disappointed  with 
Mr.  Taylor's  revaluation  figures.  These 
figures,  he  said,  were  lower  than  the 
company  had  hoped  for,  for  "rate-mak- 
ing" purposes,  and  lower  by  nearly 
$3,000,000  than  the  estimate  by  Mr. 
Blood,  which  he  considered  fair.  He 
expressed  concern  about  the  ability  of 
the  company  to  raise  $1,600,000   sug- 


gested by  Mr.  Taylor  to  be  spent  within 
the  next  fifteen  months. 

All  of  the  recommendations  at  the 
Norfolk  Public  Utilities  Commission 
must  be  addressed  to  the  City  Council. 
The  commission  has  within  its  power 
the  right  to  accept  the  Taylor-Cooke 
findings  and  figures  on  those  of  Stone  & 
Webster  or  to  submit  a  report  of  its 
own  to  the  Council. 

The  principles  upon  which  Mr.  Tay- 
lor's valuation  was  based  were  stated 
in  writing  by  him  prior  to  his  under- 
taking the  responsibility  of  acting  for 
the  city.     He   acted   on   the   expressed 


Interurban  Surplus  Increased 

Boston  &  Worcester  Raflway  Has  Net 

Income  for  1919  Three  Times 

That  of  1918 

The  income  statement  of  the  Boston 
&  Worcester  Railway  for  the  year 
ended  Dec.  31  shows  that  the  total 
operating  revenue  increased  from  $882,- 
666  in  1918  to  948,936  in  1919.  This 
was  an  increase  of  $66,270,  or  7.3  per 
cent.  At  the  same  time  the  operating 
expenses  increased  to  $732,842  as  com- 
pared with  $689,174  in  1918,  an  increase 
of  $43,668,  or  6^  per  cent.  The  net 
revenue  from  railway  operations  in- 
creased 11.7  per  cent,  changing  from 
193,492  in  1918  to  216,094  in  1919'.  The 
expense  due  to  taxes  was  considerably 
reduced. 

In  1918,  the  taxes  were  $58,087,  but 
decreased  to  $46,601  in  1919.     This  was 


INCOME  STATEMENT  BOSTON  &  WORCESTER  RAILWAY 


Year  Ended  Dec.  31:  1919 
Operating  revenues: 

Revenue  from  transportation $^4,996 

Other  railway  operations 13,940 

Total  operating  revenue $949,936 

Operating  expenses: 

Conducting  transportati<ui ,-  $438v902 

Maintenance 194379 

General  expenses 95,561 

Total  operating  expenses $732,842 

Net  revenue  railway  operatins $216,094 

Taxes  assignable  to  railway  operations 46,601 

Gross  income $»6M93 

Interest  on  funded  and  floating  debt 140^005 

Net  income  transfeired  to  profit  and  loss %2%AtS 

STATISTICAL  INFORMATION  BOSTOK  &  WORCESTKR 

Year  Ended  Dec.  3 1 :  1919 

Total  revenue  car-miles I,S)5,974 

Total  revenue  car-hours 138,040 

Ratio  CM.  toC.H.  (speed  m.p.h.) 13.3 

Operating  ratio  (per  cent) 77.2 

Statistics  per  car-mile: 

Operating  revenue  (cents) 51.7 

Operating  expenses  (cents) 39 .  9 

Revenue  from  transportation  (cents) 50. S 

Net  income  (cents) 1.6 

Statistics  per  car-hour: 

Operating  revenue $6.87 

Operating  expenses $5.31 

Revenue  from  transportation 6.  77 

Net  income  ( cents) 21.4 
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understanding  that  he  would  appear  in 
a  judicial  capacity  and  not  as  an  ad- 
vocate. 

"Saturday  Night"  Reviews 
Federal  Report 

The  Detroit  Saturday  Night  of 
Sept.  4  contained  a  very  interesting 
page  summarizing  the  report  of  the 
Federal  Electric  Railway  Commission. 
In  the  center  of  the  page  under  the 
title  "Sanity  on  Street  Railway  Prob- 
lem" the  editor  explains  what  the  prob- 
lem was  before  the  commission,  who 
v/ere  the  members  and  the  witnesses. 
The  rest  of  the  page  under  such  cap- 
tions as  "M  O  Is  No  Panacea  for  Street 
Railway  Ills,  U.  S.  Commission  Finds," 
"How  the  Trolley  Lines  Can  Be  Put  on 
a  Sound  and  Efficient  Footing,"  "Why 
Railways  Can't  Get  Money"  and  "What 
Has  Happened  to  Fares"  tells  the 
plight  of  the  electric  railways  as  out- 
lined by  the  President's  commission. 


a  reduction  of  $11,486,  or  nearly  20  per 
cent  over  1918.  As  a  result  of  the 
increase  in  net  revenue  and  a  decrease 
in  taxes,  the  gross  income  increased  26 
per  cent,  or  $34,088  over  1918.  The 
net  income  transferred  to  profit  and 
loss  changed  from  $6,931  in  1918  to 
$29,488  in  1919.  The  operating  ratio 
decreased  1  per  cent.  Total  car-miles 
for  1919  amounted  to  1,835,974,  while 
the  total  car-hours  were  138,040.  The 
company  owns  more  than  83  miles  of 
track  between  Boston  and  Worcester.  A 
reserve  of  $12,000  for  depreciation  was 
deducted   from   the   yearly   surplus. 


Receivership   Hearing   Postponed 

The  hearing  set  to  be  held  before  the 
Federal  Court  in  Kansas  City,  Mo.,  on 
Sept.  30,  on  the  matter  of  the  appoint- 
ment of  a  permanent  receiver  for  the 
Kansas  City  Railways  was  postponed 
to  Oct.  14.  Frank  C.  Niles  was  ap- 
pointed temporary  receiver  on  Sept.  9. 


October  2,  1920 


Electric    Railway    Journal 


689 


Reorganization  Without  Fore- 
closure Planned 

The  situation  with  respect  to  the 
Washington,  Alexandria  &  Mount  Ver- 
non Railway  and  the  affiliated  Wash- 
ington, Arlington  &  Falls  Church  Rail- 
way is  explained  in  letters  addressed  to 
the  holders  of  the  $2,370,000  of  out- 
standing first  mortgage  bonds  of  the 
former  company,  and  the  $1,000,000 
first  mortgage  and  $250,000  second 
mortgage  bonds  of  the  latter  company. 
On  account  of  the  accumulation  of 
floating  debt  which  the  company  has 
been  unable  to  finance  without  aid,  the 
property  requires  about  $250,000  to 
meet  its  overdue  interest  and  maturi- 
ties. A  protective  committee  has 
agreed  to  advance  the  necessary  funds 
subject  to  an  audit  now  being  made 
and  when  the  stock  of  the  company 
IS  deposited  under  an  agreement  giv- 
ing the  committee  control  of  the  man- 
agement. 

It  is  hoped  to  avoid  foreclosure  and 
to  readjust  the  company's  finances 
without  the  expense,  delay  and  legal- 
ities which  would  be  required  by 
receivership.  Following  the  bonds  there 
is  an  issue  of  $2,000,000  of  secured 
gold  notes.  These  notes  are  held  by 
banks,  trust  companies  and  other 
strong  financial  institutions.  The  pro- 
tective committee  of  noteholders  is 
headed  by  Howard  S.  Graham  of 
Graham,  Parsons  &  Company,  as  chair- 
man. It  is  proposed  that  Mr.  Graham 
shall  succeed  Norman  Grey  as  presi- 
dent, the  latter  to  become  vice-presi- 
dent, and  that  the  committee  shall  also 
name  a  secretary  and  treasurer  and 
other  officers. 

The  committee  stipulates  that  90  per 
cent  of  the  outstanding  stock  shall  be 
deposited  before  Sept.  24  with  the 
Guarantee  Trust  &  Safe  Deposit  Com- 
pany, Philadelphia,  under  the  terms  of 
an  option  agreement  under  which  the 
committee  will  have  the  right  within 
two  years  from  the  date  of  the  agree- 
ment to  purchase  the  entire  deposited 
stock  at  the  rate  of  $10  per  share  for 
the  preferred  stock  and  $2.50  a  share 
for  the  common  stock.  The  agreement 
also  provides  that  the  depositary  shall 
vote  the  deposited  stock  from  time  to 
time  as  the  committee  may  direct. 


Financial 
News  Notes 


Illinois  Utilities  Use  Large 
Display  Space 

An  advertisement  of  the  Illinois  Com- 
mittee on  Public  Utility  Information, 
used  in  half-page  and  quarter-page  size, 
is  now  running  in  the  Chicago  news- 
papers and  some  of  the  larger  papers 
ir.  northern  Illinois.  It  has  been  placed 
and  is  being  paid  for  by  some  of  the 
Chicago  companies.  The  object  is  to 
stimulate  public  interest  in  the  securi- 
ties of  the  utilities  of  the  State  by  call- 
ing attention  to  the  tremendous  number 
of  persons  who  hold  such  securities. 
This  effort  is  regarded  as  quite  impor- 
tant, as  the  vvnder  the  circulation  of  this 
information  the  greater  the  good  to  the 
industry  as  a  whole. 


Certificate  of  Capital  Increase  Filed. 

— The  Manila  Electric  Railroad  &  Light 
Company  has  filed  a  certificate  with  the 
Secretary  of  State  at  Trenton,  N.  J., 
increasing  its  capital  from  $3,000,000  to 
$5,000,000.  The  company  operates  an 
electric  railway  system  and  furnishes 
power  and  light  in  Manila  and  other 
parts  of  the  Philippine  Islands. 

Milwaukee  Issues  Equipment  Trusts. 
— The  Milwaukee  Electric  Railway  & 
Light  Company,  Milwaukee,  Wis.,  has 
sold  an  issue  of  $1,090,000  ten-year  8 
per  cent  sinking  fund  equipment  trust 
gold'  certificates  at  par  and  interest 
through  W.  A.  Read  &  Company.  The 
notes  are  dated  Oct.  1,  1920,  and  are 
issued  under  the  Philadelphia  plan 
against  139  new  standard   steel  cars. 

Receiver  for  Pennsylvania-Ohio  Road. 
—The  Cleveland  &  Erie  Railway,  Gir- 
ard.  Pa.,  operating  between  Conneaut, 
Ohio,  and  Erie,  Pa.,  has  been  placed 
in  the  hands  of  a  receiver,  following 
proceedings  in  equity  brought  by  George 
Bullock,  receiver  of  the  Buffalo  &  Lake 
E.ie  Traction  Company.  Failure  to  pay 
interest  on  bonds  due  on  July  1  and 
$2,489,230  alleged  to  be  due  the  local 
traction  company  for  the  use  of  its 
lines  in  the  city  of  Erie  are  charged 
in  the  bill  of  equity. 

Toledo  Company  Reimbursed. — From 
the  Craig  fund,  authorized  by  federal 
court  to  provide  for  improvements  to 
service  of  the  Toledo  Railways  &  Light 
Company,  Toledo,  Ohio,  Judge  Killits 
ordered  $14,377  to  be  paid  over  to  the 
company  to  reimburse  it  for  repairs  to 
tracks  and  equipment.  This  sum  was 
additional  to  amount  being  expended  in 
double  tracking  a  part  of  Stickney  Ave- 
nue and  a  part  of  it  is  being  used  to 
remodel  cars  and  paint  them.  The 
fund  is  formed  by  payment  of  6  per  cent 
of  the  net  earnings  of  the  company 
weekly  into  the  hands  of  an  officer  of 
Federal  court.  It  was  created  to  take 
care  of  a  fraction  of  a  cent  raise  in 
fare  at  a  railway  settlement  several 
years  ago. 

Interurban  Entrance  Agreement 
Reached. — The  City  Council  of  Reno, 
Nev.,  has  accepted  the  terms  under 
which  the  Nevada  Interurban  Company 
has  asked  to  be  allowed  to  operate  cars 
over  the  line  of  the  Reno  Traction  Com- 
pany from  Reno  Avenue  to  Second 
Street.  Under  this  proposal  the  Ne- 
vada Interurban  Company  will  pay 
$1,200  to  the  city,  which  will  cover  the 
cost  of  construction  and  repair  work 
from  California  Avenue  to  Second 
Street.  The  Reno  Traction  Company 
will  maintain  the  track  from  California 
Avenue  to  Reno  Avenue,  the  city  to  do 
the  paving  on  each  side.  Estimates 
furnished  the  City  Council  by  City  En- 


gineer Chism  would  appear  that  it 
will  cost  the  city  near  $20,000  for  the 
reconstruction  work. 

Shuttle  Service  on  Staten  Island. — 
On  the  afternoon  of  Sept.  18  the  re- 
ceiver of  the  Richmond  Light  &  Rail- 
road Company  commenced  operating 
cars  on  the  tracks  of  the  Staten  Island 
Midland  Railway,  which  had  been  idle 
since  last  January.  The  operation  was 
directed  on  Sept.  16  by  the  United 
States  District  Court,  having  jurisdic- 
tion in  the  matter  of  the  receiverships, 
and  is  being  carried  on  under  contract 
arrangements  between  the  receiver  of 
the  Midland  company  and  the  receiver 
of  the  Richmond  company  pursuant  to 
instructions  of  the  court.  A  shuttle  car 
service  is  provided  on  different  parts 
of  the  lines,  each  to  be  operated  for  a 
5-cent  fare.  Through  operation  for  a 
5-cent  fare  to  or  from  St.  George,  the 
focus  of  the  main  transportation  routes 
of  the  Borough  of  Richmond,  is  discon- 
tinued by  the  court. 

Oil  Earnings  Diverted  to  Utilities. — 
So  far  as  the  St.  Joseph  Railway,  Light, 
Heat  &  Power  Company,  St.  Joseph, 
Mo.,  is  concerned  that  property  will  be 
left  to  its  own  financial  resources,  ac- 
cording to  F.  C.  Hamilton,  testifying 
for  the  Doherty  interests,  which  control 
the  property,  at  the  hearing  before  the 
Missouri  Public  Service  Commission  for 
an  increase  in  fare  from  7  cents  to  10 
cents.  Mr.  Hamilton  is  quoted  as  fol- 
lows: "The  public  utilities  could  not 
get  along  unless  they  were  helped  from 
the  oil  earnings  of  the  Doherty  inter- 
ests. The  investment  in  the  utilities  is 
35  to  40  per  cent  more  than  in  oil,  but 
the  earnings  of  the  public  utilities  are 
about  one-sixteenth  of  the  earnings  of 
the  oil  business.  The  Dohertys  have 
lost  so  much  on  their  utilities  that,  in 
the  future,  unless  they  change  their 
mind,  they  will  decline  to  finance  the 
utilities  out  of  the  oil  earnings,  and  the 
utilities  will  have  to  stand  on  their 
own  feet." 

Cash  U^ed  to  Take  Up  Certificates. — 

An  order  permitting  Receiver  Rolla 
Wells  of  the  United  Railways,  St.  Louis, 
Mo.,  to  use  $2,300,000  of  the  general 
funds  of  the  company  in  order  to  retire 
the  first  issue  of  receiver's  certificates 
has  been  issued  by  Judge  Faris  in  the 
United  States  District  Court  at  St. 
Louis.  The  issue  of  certificates  was 
made  Sept.  2,  1919,  and  bore  6  per  cent 
interest.  It  was  the  original  plan  to 
sell  a  second  issue  of  $4,200,000  of  cer- 
tificates and  with  the  proceeds  pay  off 
the  first  issue  and  take  care  of  some 
underlying  bonds.  Bids  on  the  second 
issue,  however,  were  all  so  low  that 
none  could  be  advantageously  accepted. 
These  certificates  bear  7  per  cent  in- 
terest and  run  for  three  years.  The 
stipulation  in  the  issuance  of  the  first 
certificates  that  if  they  were  not  paid 
at  maturity  they  were  to  bear  8  per 
cent  interest  caused  Receiver  Wells  to 
seek  the  court  order.  A  representative 
of  the  company  said  that  no  effort 
would  be  made  to  market  the  second 
issue  of  certificates  until  the  money 
market  became  more  favorable. 


690 


Electric    Railway    Journal 


Vol.  56,  No.  14 


Traffic  and  Transportation 


states'  Power  at  Issue 

Utilities  Commissions  Talte  Action  to 

Presen-e  Their  Authority  Over 

Intrastate  Rates 

The  Public  Service  Commissions  of 
a  number  of  States  have  taken  steps 
to  prevent  steam  roads  and  electric  in- 
terurbans  from  establishing  for  intra- 
state traffic  the  percentages  of  increase 
in  freight  and  passenger  rates  recently 
allowed  by  the  Interstate  Commerce 
Commission.  The  National  Association 
of  Railway  and  Utilities  Commission- 
ers at  a  meeting  in  Chicago  on  Sept.  11 
appointed  a  committee  to  follow  all 
litigation  in  which  carriers  attempt  to 
secure  an  interpretation  of  the  Esch- 
Cummins  act,  "which  will  diminish  the 
powers  of  the  States  to  control  intra- 
state rates  and  regulations  of  carriers." 

Would  Sajeguard  Rights 

The  commissions  which  have  refused 
to  allow  the  roads  to  install  either  in 
whole  or  in  part  the  rates  authorized 
by  the  Federal  commission  take  the 
stand  that  if  the  efforts  of  the  carriers 
are  successful  in  the  proceedings  that 
have  been  instituted  before  the  Inter- 
state Commerce  Commission  they  will 
have  succeeded  in  stripping  the  state 
commissioners  of  all  effective  powers 
over  state  rates.  Their  position  is  out- 
lined in  a  letter  recently  addressed  by 
the  association's  committee  to  all  state 
commissions.  This  communication  reads 
in  part  as  follows: 

The  situation  is  serious.  The  state  com- 
missioners generally  have  allowed  freight 
rate  advances  upon  intrastate  traffic  corre- 
sponding to  the  advances  allowed  upon  in- 
terstate traffic  by  the  Federal  commission. 
The  Illinois  commission  has,  however,  al- 
lowed 33i  per  cent,  the  Texas  commission 
the  same  per  cent  and  the  Nebraska  com- 
mission 25  per  cent.  Several  commissions 
Tiave  restricted  the  advances  on  particular 
commodities.  In  states  where  passengrer 
fares  are  limited  by  statutes  they  have 
refused  to  sanction  the  proposed  passenger 
advance.   .   .   . 

At  the  hearing  in  Chicago  before  the 
Federal  commission  in  the  Illinois  Shreve- 
port  case  no  other  evidence  of  discrimina- 
tion was  offered  by  the  carriers  than  that 
the  Illinois  commission  had  allowed  a  less 
percentage  of  increase  than  the  Federal 
commission.  The  carriers  have  chosen  to 
rest  upon  the  proposition  that  whatever 
action  the  Federal  commission  takes  as  to 
interstate  rates  must  be  also  taken  by  every 
.state  as  to  intrastate  rates,  without  con- 
sideration of  the  question  of  the  reason- 
ableness of  the  same  as  to  state  traffic,  and 
even  though  It  may  be  destructive  to  such 
traffic. 

Upon  this  proposition  it  was  the  unani- 
mous opinion  of  the  conference  that  we  have 
no  alternative  but  to  fight.  If  the  trans- 
portation act  is  correctly  interpreted  It  does 
not  strip  the  state  commissions  of  all  power 
over  state  rates,  but  carefully  preserves  the 
same.  We  owe  it  to  the  people  of  our 
respective  states  to  defend  our  present 
powers  against  destruction  by  any  such 
misconception  of  the  transportation  act  as 
carriers  are  now  attempting  to  give.  We 
should  do  this  first  before  the  Federal  com- 
mission, and  then  In  court,  if  need  be. 

Sixteen  state  commissions  have  so 
far  made  authorizations  in  general  ac- 
cord with  the  Federal  commission.    The 


states  where  this  action  has  been  taken 
are  California,  Colorado,  Florida,  Geor- 
gia, Maryland,  Massachusetts,  Michi- 
gan, Missouri,  New  Hampshire,  New 
Jersey,  Oregon,  Pennsylvania,  Rhode 
Island,  Vermont,  Virginia  and  Wyo- 
ming. The  Idaho  and  Washington  state 
commissions  have  authorized  the  freight 
and  passenger  advances,  with  the  stip- 
ulation that  no  passenger  fare  as  in- 
creased shall  exceed  3.6  cents  per  mile. 
Commissions  which  have  allowed  the 
full  freight  increase  but  have  denied 
or  postponed  action  on  passenger  rates 
under  statutory  limitations  include 
Indiana,  Iowa,  Minnesota,  Montana, 
New  York,  Ohio,  South  Carolina,  West 
Virginia,  and  Wisconsin.  The  South 
Dakota  commission  allowed  increases 
corresponding  to  those  of  the  Federal 
commission,  with  the  exception  of  ad- 
vances in  commodity  rates.  The  com- 
mission of  Illinois  and  Texas  authorized 
freight  advances  of  33J  per  cent,  but 
denied  the  passenger  increases  under 
state  laws. 


Regulation  of  Jitneys  Urged 

According  to  an  opinion  of  the  State 
Department  of  Public  Utilities,  a  con- 
tinuation of  jitney  service  in  competi- 
tion with  the  street  railways  of  Massa- 
chusetts cannot  long  exist  without  dis- 
aster to  one  or  both.  The  department's 
opinion  is  that,  with  the  elimination  of 
jitney  competition,  there  "is  every  rea- 
son to  believe"  that  the  street  railways 
alone  would  be  able  to  render  cheaper 
and  better  service  than  the  railways 
and  jitneys  now  furnish  together. 

The  theory  is  advanced  that  the  fail- 
ure of  Massachusetts  to  keep  pace  with 
the  rest  of  the  country  in  subjecting 
jitneys  to  reasonable  and  proper  regu- 
lations is  responsible  for  the  jitney 
problem  in  that  State  assuming  a  more 
acute  phase,  perhaps,  than  in  any  other 
part  of  the  country. 

It  is  significant  that  practically  all 
of  the  states  and  cities  where  the  vol- 
ume of  jitney  business  has  been  largest 
in  the  past  have  found  it  necessary  to 
adopt  stringent  regulations  which  have 
resulted  in  decreasing  the  number  of 
jitneys  to  a  point  where  their  operation 
no  longer  constitutes  a  serious  menace 
to  existing  transportation  agencies  or 
to  the  public.  The  1918  statute  repre- 
sents an  attempt,  in  part  at  least,  to 
bring  the  Massachusetts  policy  into 
line  with  legislative  precedents  in  other 
states. 

The  commission  finds  that  a  candid 
investigation  of  the  conditions  of  jitney 
operation  wherever  it  has  been  tried  is 
bound  to  lead  to  the  conclusion  that 
while  jitney  service  may  supplement  or 
destroy  the  street  railway,  it  cannot 
take  its  place. 


Railway  Rests  Its  Case 

Los    Angeles   Company    Presents    Rea- 
sons for  Asking  a  Rate  Increase 
at  Commission  Hearing 

The  application  of  the  Los  Angeles 
(Cal.)  Railway  for  an  increase  in  its  rate 
of  fare  was  presented  to  the  California 
Railroad  Commission  at  a  hearing  on 
Sept.  20.  The  City  Attorney  of  Los 
Angeles  was  granted  three  weeks  in 
which  to  examine  statistics  submitted 
by  the  corporation  and  to  file  a  brief. 
The  decision  of  the  commission  will  be 
made  without  another  hearing. 

G.  J.  Kuhrts,  general  manager  of  the 
Los  Angeles  Railway,  testified  that 
$5,000,000  would  be  needed  for  invest- 
ment in  1921.  He  declared  that  $1,393,- 
000  would  be  needed  for  new  cars, 
seventy  of  the  standard  type  and  sixty- 
two  of  the  one-man  safety  type.  The 
present  valuation  of  the  company  was 
given  as  $41,083,864.  The  deficit  on  June 
30,  1920,  was  stated  to  be  $893,083. 

A  27  per  cent  advance  in  power  costs 
and  wage  Increases  amounting  to  $990,- 
000  a  year  were  given  as  the  chief 
items  of  Increase  in  operating  costs 
experienced  by  the  railway. 

The  possibility  of  jitney  competition 
reappearing  in  Los  Angeles  after  being 
stopped  by  a  city  ordinance  was  in- 
jected into  the  hearing  by  Jesse  Ste- 
phens, Assistant  City  Attorney.  Mr. 
Kuhrts  said  that  he  believed  the  pub- 
lic would  resist  any  such  move  owing 
to  the  present  traffic  situation. 

Specific  Rate  Not  Asked 

Mr.  Kuhrts  contended  that  an  in- 
crease of  from  20  to  30  per  cent  in 
fare  would  be  necessary  for  the  Los 
Angeles  lines.  No  specific  rate  was 
mentioned.  The  Los  Angeles  Railway 
now  charges  a  5-cent  fare.  The  Pacific 
Electric  Railway  was  recently  granted 
a  6-cent  fare  for  local  travel  as  a  tem- 
porary measure. 

Patrons  of  the  company  questioned 
Richard  Sachse,  chief  engineer  of  the 
commission,  on  the  practicability  of 
one-man  car  operation  and  the  advisa- 
bility of  extending  this  service.  Mr. 
Sachse  spake  emphatically  in  favor  of 
the  safety  car  and  advocated  extension 
of  the  local  service,  as  recommended 
in  his  report  following  the  survey  which 
led  up  to  the  recent  rerouting  of  the 
Los  Angeles  Railway  system. 

Whether  the  Los  Angeles  Railway 
would  receive  20  per  cent  more  in  reve- 
nue through  a  20  per  cent  fare  in- 
crease was  discussed  extensively.  Bruce 
Campbell,  assistant  engineer  of  the 
commission,  estimated  that  such  a  rate 
advance  would  produce  a  17i  per  cent 
increase  in  revenue  and  predicted  a  5 
per  cent  increase  from  additional  traffic 
resulting  from  the  expected  grrowth  in 
population. 

One  of  the  witnesses  urged  the  adop- 
tion of  a  co-operative  plan  whereby 
non-rush-hour  riders  should  be  given 
rebate  slips  to  be  redeemed  by  local 
merchants.  This  scheme,  he  contended, 
would  benefit  trade  as  well  as  stimulate 
traflic. 
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50  per  Cent  More  Riders 

Co-operation  Between  Railway  Management  and  Public  Accomplishes 
Tangible  Results  in  Fall  River 

Everybody  is  smiling  in  Fall  River,  Mass.,  these  days.  Everybody,  that  is, 
who  comes  in  contact  with  the  local  electric  railway  system.  The  men  who 
run  the  cars  are  happy  because  they  have  been  given  an  increase  in  wages  of 
11  cents  an  hour.  The  people  who  ride  the  cars  are  pleased  because  theirs  is 
the  only  community  served  by  the  Eastern  Massachusetts  Street  Railway  to 
escape  the  recent  increase  in  fare.  But  the  "joyfulest"  person  of  all  is  A.  J. 
Boardman,  manager  of  the  Fall  River  Division  of  the  Bay  State  system.  The 
reason  why  Mr.  Boardman  is  especially  gleeful  and,  incidentally,  why  there  is 
so  much  smiling  in  Fall  River  just  now  is  this:  During  the  past  twelve  months 
traffic  on  the  local  electric  railway  lines  has  increased  by  50  per  cent. 

IN  JULY,  1919,  there  were  800,000 
riders  on  the  lines  of  the  Fall  River 
Division.  In  July,  1920,  there  were 
1,200,000,  an  increase  of  400,000  passen- 
gers. Last  July  the  Fall  River  district 
netted  a  profit  of  $29,715.  During  the 
same  period  all  the  other  divisions  failed 
even  to  earn  their  cost  of  service.  Be- 
cause of  this  showing,  the  public  trus- 
tees of  the  system  announced  that  Fall 
River  alone  would  be  exempted  from 
the  recent  advance  in  rates. 

Co-oPEKATioN  Responsible 

Co-operation    between    the    railway 

management  and  the  public  has  been 

mainly  responsible  for  this  growth  in 

riding.     Fall  River,  to  a  man,  woman 

and  child,  "boosts"  for  the  trolleys.  The 

members  of  the  Chamber  of  Commerce, 

the  American  Legion  and  the  Ladies' 

Aid    Society    of    the    First    Methodist 

Church  are  trolley  "fans."    James  Tan- 

sey,  president  of  the  Fall  River  Textile 

CouncU  and  chairman  of  the  home  rule 

committee  of  the  Fall   River  Division, 

has  this  to  say  of  the  situation: 

A  street-car  line  must  have  passengers 
to  make  any  profit.  If  the  riders  get  a 
grudge  and  wall?,  or  use  other  means  of 
transportation,  the  street  railway  has 
simply  got  to  run  at  a  loss.  The  reason 
we  are  making  a  profit  is  because  we  have 
the  confidence  of  the  citizens,  and  by  that 
means  have  got  them  to  use  the  trolley  In 
increasing  numbers.  The  credit  for  accom- 
plishing this  belongs  to  all  concerned.  The 
Chamber  of  Commerce  took  the  Initiative 
in  promoting  co-operation ;  the  home  rule 
comralttee  gave  faithful  service ;  the  news- 
papers urged  the  people  to  "boost,  not 
knock,"  and  the  Eastern  Massachusetts 
trustees  have  kept  faith  In  every  particular. 

It  all  began  about  a  year  ago.  At 
that  time  the  fare  was  10  cents  straight. 
Sidewalk  and  jitney  competition  was 
increasing  by  leaps  and  bounds.  Car 
riding  had  been  reduced  to  a  "must" 
proposition — one  "must"  pay  10  cents 
only  if  one  "must"  ride.  Then  of  a 
sudden  there  came  a  change.  The 
Chamber  of  Commerce  launched  an 
educational  campaign.  It  showed  the 
people  that  they  could  not  get  along 
without  trolley  service.  The  public 
was  quick  to  respond.  "Take  the  trol- 
ley" became  the  city's  slogan. 

"Home  Rule"  Policy  Wins 

The  railway  management  met  the 
people  half  way.  In  September,  1919, 
the  trustees  made  Fall  River  a  sepa- 
rate operating  district  under  the  control 
of  a  home  rule  committee,  nominated 
by  the  Mayor  and  appointed  by  the  trus- 
tees. This  committee  has  complete  su- 
pervision   of   the   territory,    except   for 


the  setting  of  fare  rates.  At  the  same 
time  the  ti-ustees  established  a  work- 
men's ticket  giving  fifty  rides  for  $3. 
Later  the  rate  was  further  reduced  by 
the  introduction  of  a  ticket  giving  six- 
teen rides  for  $1.  The  people  have 
forgotten  that  the  cash  fare  is  still  10 
cents.     Every  one  uses  tickets. 

Charles  J.  Leary,  managing  editor  of 
the  Fall  River  Daily  Globe,  stated  re- 
cently that  whereas  complaints  against 
the  railway  used  to  pour  into  his  office 
each  day,  he  had  not  received  a  com- 
plaint now  for  months.  Said  Mr. 
Leary: 

We  used  to  "knock"  as  hard  as  anybody. 
But  now  that  the  public  and  the  company 
are  working  for  each  other  there  is  no 
need  for  it.  Though  we  helped  out  In  the 
co-operative  campaign,  we  don't  intend  to 
suppress  complaints.  The  reason  we  don't 
print  them  is  because  we  don't  have  them, 
strange  as  it  may  seem. 

Among  the  most  ardent  workers  for 
the  railway  is  Charles  M.  Ketchum, 
secretary  of  the  Chamber  of  Commerce. 
Mr.  Ketchum  summed  up  the  situation 
as  follows: 

The  whole  thing  started  with  the  move- 
ment for  better  streets.  We  needed  road 
improvement,  but  also  needed  the  financial 
help  of  the  Bay  State  on  the  streets  where 
it  had  lines.  As  It  was  only  just  managing 
to  cover  expenses  and  could  spare  no  money 
the  question  boiled  down  to  making  the 
street  cars  pay.    .    .    . 

Increased  revenue  has  enabled  the  Bay 
State  to  provide  new  cars  and  better  serv- 
ice. It  has  helped  the  city  in  its  street 
improvements  and  is  planning  more,  which 
have  been  temporarily  held  up  by  the  re- 
cent wage  award. 

The  Bay  State  got  its  money :  we  got 
our  road  Improvements,  and  now  the  people 
have  got  exemption  from  the  most  recent 
fare  rise.  It  is  a  clear  illustration  that 
it  Is  increase  in  number  of  passengers  whicli 
makes  a  road  pay,  and  It  is  because  the 
people  feel  that  the  road  Is  really  run  for 
them  that  they  ride  in  ever-increasing 
numbers. 


of  the  Jitney  association  and  conference 
with  representative  of  the  Connecticut  Com- 
pany, your  committee  finds,  and  calls  atten- 
tion to,  the  following  facts : 

1.  Under  the  present  condition  of  opera- 
tion the  revenues  of  the  Connecticut  Com- 
pany do  not  equal  the  expenses  of  operation. 

2.  Service  has  been  maintained  to  date 
by  the  omission  of  payment  of  taxes  and 
other  lawful  charges  Imposed  by  the  state 
and  city,  and  by  omitting  and  postponing 
all  but  the  most  urgent  maintenance  work. 

3.  Such  financial  condition  unless  rem- 
edied must  inevitably  result  in  bankruptcy 
and  cessation  of  service. 

4.  Under  present  conditions  it  is  probable 
that  with  the  increased  expense  of  winter 
operation  a  general  suspension  of  service 
on  many  suburban  lines  must  occur,  pos- 
sibly extending  as  well  to  the  poorest  pay- 
ing city  lines. 

5.  Under  present  conditions  the  possibil- 
ity of  total  abandonment  of  service  must  be 
faced  in  the  near  future. 

6.  Under  present  conditions  trolley  trans- 
portation cannot  be  self-supporting  in  com- 
petition with  individual  and  unregulated 
bus   competition   of   a   material   magnitude. 

7.  The  continued  operation  of  trolley 
transportation  is  of  vital  importance  to  the 
city,  as  the  transportation  of  the  public 
cannot  at  present  be  handled  by  any  other 
means  now  available. 

8.  The  city  would  be  greatly  benefited  by 
systematic  bus  transportation  in  those  ter- 
ritories not  now  served  by  trolley  lines. 

9.  The  present  bus  service  is  popular  as 
shown  by  the  patronage,  and  Is  more  rapid 
than    can   be   furnished   by   trolley   service. 

In  view  of  the  above  facts  your  commit- 
tee recommends : 

1.  That  the  Chamber  of  Commerce  urge 
the  city  authorities  to  make  such  suitable 
regulations  as  will  eliminate  the  present 
bus  competition  in  the  sections  of  the  city 
served  by  the  trolley.  Such  regulations 
should  not,  however,  discourage  the  opera- 
tion of  suitably  regulated  and  responsible 
bus  service  lines  in  sections  not  now  served 
by  the  trolley. 

2.  That  the  Chamber  of  Commerce  urge 
that  the  Connecticut  Company  should  ob- 
tain the  necessary  permission  from  the 
Public  Utilities  Commission  for  such  rate  of 
fare  as  will  give  sufficient  revenue  to  reha- 
bilitate its  credit,  and  enable  it  to  give  an 
improved  and  proper  service  to  which  the 
community  is  entitled. 


Ask  Aid  for  Hartford  Trolleys 

Indorsing  the  report  of  its  special 
transportation  committee,  the  board  of 
directors  of  the  Chamber  of  Commerce 
of  Hartford,  Conn.,  on  Sept.  28  ap- 
pealed to  the  city  authorities  to  sup- 
press jitney  competition  with  the  local 
lines  of  the  Connecticut  Company.  The 
committee's  report,  in  addition  to  urg- 
ing stringent  regulation  of  the  buses, 
suggested  that  the  Chamber  of  Com- 
merce petition  the  State  Public  Utilities 
Commission  to  grant  the  company  an 
adequate  rate  of  fare.  The  report 
follows : 

Based  upon  the  Investigation  and  findings 
of  the  Public  Utilities  Commission,  the  spe- 
cial legislative  committee,  the  Federal  Elec- 
tric Railways  Commission,  as  well  as  from 
local  observation,  and  reports  from  other 
cities,    also   conference   with    representative 


Advertise  for  TraflBc 

In  an  effort  to  assist  the  Cincinnati 
(Ohio)  Traction  Company  in  increasing 
business  and  getting  people  into  the 
car  riding  habit,  William  C.  Culkins, 
City  Street  Railway  Director,  on  Sept. 
14  suggested  several  ways  of  increas- 
ing traffic.  Some  of  the  suggestions 
offered  by  Mr.  Culkins,  which  are  al- 
ready being  put  into  practice  by  the 
railway,  follow: 

Induce  passengers  and  their  friends 
using  the  railroad  depots  to  use  street 
cars  by  adopting  schedules  closely 
adapted  to  the  arrival  of  trains. 

Operate  a  better  type  of  car  to  the 
Central  Union  Depot. 

Place  a  representative  of  the  company 
at  the  station  and  use  advertising  mat- 
ter and  signs  judiciously. 

Advertise  the  baseball  games  attrac- 
tively and  legibly,  and  reclaim  for  the 
street  cars  many  persons  who  now  use 
taxicabs. 

Remodel  cars  with  longitudinal  seats 
to  cars  with  cross  seats. 

Mr.  Culkins  further  suggests  that  ad- 
vertising matter  in  hotels  and  news- 
papers explaining  the  possibilities  of 
attractive  scenery  would  be  money  well 
spent  in  the  interest  of  the  car  rider. 
He  commented  on  what  appears  to  have 
been  the  policy  of  the  company  in  recent 
years  to  discourage  the  use  of  chartered 
cars.  He  added  that  co-operation  with 
the  convention  and  publicity  bureau  of 
the  Chamber  of  Commerce  could  be  had 
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and  special  routes  laid  out  in  accordance 
with  the  particular  interests  of  the  con- 
vention to  be  served. 

In  Cincinnati  some  factories  are 
"trucking"  employees  direct  between 
their  homes  and  the  factory.  Mr.  Cul- 
kins  holds  that  this  traffic  could  be 
better  served  by  the  use  of  the  street 
cars  in  instances  where  the  patronage 
would  warrant. 


May  Reopen  Portland  Case 

The  Oregon  Public  Service  Commis- 
sion is  justified  in  reopening  the  case 
of  the  Portland  Railway,  Light  &  Power 
Company,  Portland,  with  a  view  to  re- 
lieving the  company  of  heavy  franchise 
charges,  according  to  a  ruling  recently 
issued  by  the  State  Attorney  General. 
A  group  of  Portland  citizens  some  time 
ago  petitioned  the  commission  for  a 
hearing  on  the  question  of  reducing 
these  charges,  which  they  contended 
made  necessary  the  recent  increase  in 
fare  by  the  company  from  6  cents  to 
8  cents.  The  commission  asked  the  At- 
torney General  for  an  opinion  on  the 
case. 

On  March  27  last  the  commission 
found  that  the  provisions  of  the  fran- 
chise relating  to  taxes,  car  licenses, 
free  transportation  of  city  employees, 
paving  assessments  and  bridge  assess- 
ments were  unreasonable  and  amounted 
to  double  taxation.  The  commission 
recommended  that  the  city  of  Portland 
eliminate  these  alleged  unjust  burdens. 
On  May  21  the  proposal  was  referred  to 
the  voters  at  a  referendum  election  and 
was  defeated.  The  commission  then 
authorized  the  company  to  raise  its  fare. 


Connecticut  Freight  Rates  Up 

The  Connecticut  Public  Utilities  Com- 
mission on  Sept.  29  authorized  the  Con- 
necticut Company,  New  Haven,  to  in- 
crease its  freight  rates  40  per  cent. 
The  matter  came  before  the  commission 
on  Aug.  23  in  the  form  of  a  petition 
from  the  company.  The  commission 
held  a  hearing  on  the  petition  on  Sept. 
16.  The  order  of  the  commission  fol- 
•lows  in  part: 

The  wage  scale  for  the  employees  of  the 
company  engaged  directly  in  the  freight 
and  express  department  shows  the  following 
increases  over  wages  paid  when  the  present 
rates  were  established  in  September.  1918 : 
Motormen,  56.81  per  cent;  messengers,  46.66 
per  cent;  freight  handlers.  42.85  per  cent, 
or  an  average  wage  increase  of  48.77  per 
cent. 

The  petitioner  asks  for  an  increase  of  40 
per  cent  over  its  present  rates.  In  a  recent 
decision  by  the  Interstate  Commerce  Com- 
mission granting  a  40  per  cent  increase  in 
the  freight  rates  of  the  New  York,  New 
Haven  &  Hartford  R.R.  and  other  steam 
railroads  it  stated  relative  to  electric 
lines  that  the  operating  costs  of  these  lines 
have  on  the  whole  increased  approximately 
in  the  same  ratio  as  those  of  steam  rail- 
roads. In  some  instances  there  is  competi- 
tion between  the  electric  lines  and  the 
steam  railroads.  We  conclude  that  the 
freight  rates  of  the  electric  lines  may  be 
incretised  by  the  same  percentages  as  are 
approved  herein  by  the  trunk  lines  in  the 
same  territory. 

It  is  problematical  as  to  whether  a  25 
per  cent  increase  would  produce  more  rev- 
enue than  the  proposed  40  per  cent  on  the 
assumption  that  the  latter  increase  on  ac- 
count of  substantially  higher  rates  would 
drive  away  business.  Even  with  the  reten- 
tion of  the  present  volume  of  business,  a 
40  per  cent  increase  would  not  produce 
sufficient  revenue  to  pay  a  6  per  cent  return 
on  the  capital  directly  invested  in  and  allo- 
cated to  the  freight  and  express  business'. 


Riders  Back  P.  R.  T. 

400,000    Philadelphians    Express    Their 

Approval  of   Mitten  Fare  Plans — 

Mayor  Outlines  City's  Attitude 

Patrons  of  the  Philadelphia  Rapid 
Transit  Company  to  the  number  of 
476,027  have  given  their  written  in- 
dorsement of  the  work  accomplished  by 
the  Mitten  management  in  the  interest 
of  efficient  service.  Announcement  to 
this  effect  was  made  on  Sept.  27  at  a 


CO-OPERATIVE  EFFORT 

To  THE  Car  Rider: 

Up  to  1911  street-car  strikes  in  Phil- 
adelphia greatly  disturbed  the  car- 
rider,  and  caused  enormous  loss  to  the 
community.  • 

Co-operation,  under  present  manage- 
ment, has  put  a  stop  to  all  this,  and 
every  car-rider  should  be  deeply  in- 
terested in  helping  to  prevent  a  return 
to  bad  street  railway  conditions,  as 
they  used  to  be  in  Philadelphia,  and 
still   are   in   other   cities. 

Instead  of  having  strikes  and  inter- 
rupted car  service  during  the  war, 
co-operation,  between  the  Men  and 
Management  of  P.  R.  T.,  secured  such 
settled  conditions  made  it  possible 
for  Philadelphia  to  get  more  than  its 
share  of  war  contracts.  The  contracts 
provided  plenty  of  employment  at  high 
wages,  made  money  plentiful  and  bene- 
fited  everybody — except  P.    R.    T. 

Pittsburgh  is  now  permitted  to  charge 
a  10-cent  fare,  and  this  would  have 
been  necessary  here,  except  for  the 
good  work  of  this  Management  and  its 
Men. 

P.  R.  T.  was  refused  permission  to 
make  a  general  3-cent  charge  for  trans- 
fers last  July,  so  that  P.  R.  T.  is 
growing  daily  deeper  in  debt. 

P.  R.  T.  must  have  more  money  now 
— immediately — to  pay  its  wages  and 
other  increased  costs,  and  provide  bet- 
ter service   for   the   coming  winter. 

A  straight  5 -cent  fare,  without 
transfers  or  exchanges,  will  save  the 
Management  at  this  time,  but  if  per- 
mission is  not  granted  now,  an  8-cent 
flat  tare  at  least  will  be  later  required 
to  keep  tlie  cars  running. 

The  Men  and  Management  believe 
that  they  have  earned  your  confidence 
and  consideration,  and  appeal  to  you, 
in  a  spirit  of  fair  play,  to  express 
yourself  as  being  now  willing  to  pay 
the  straight  5-cent  fare,  which  is  neces- 
sary to  a  continuation  of  the  present 
Management. 

T.  E.  Mitten,  President. 

PLEASE    DETACH    HERE, 
SIGN    AND    HAND    TO    CONDUCTOR 

P.  R.  T.'s  Men  and  Management  ask 
YOUR  endorsement  of  the  work  they 
have  done,  by  signing  your  name  here- 
on, requesting  that  the  Mayor,  City 
Council  and  Public  Service  Commission 
consent  to  P.  R.  T.  now  collecting  a 
straight  5-cent  fare,  without  transfers 
or  exchanges.  (This  is  a  temporary 
measure,  pending  completion  of  valua- 
tion. ) 

( Sign  here)    

(Address)    

SEPT.,  1920. 


REFERENDUM  CARD  USED  BY  P.  R.  T. 

hearing  before  the  transportation  com- 
mittee of  the  City  Council,  when  the 
company  made  public  the  results  of  a 
canvass  on  the  question  of  the  abolition 
of  transfers.  As  tangible  evidence  of 
the  public's  attitude,  a  delegation  of 
P.  R.  T.  employees  produced  fourteen 
wash  hampers  heaped  with  signed 
referendum  cards. 

Mayor  J.  Hampton  Moore,  principal 
witness  at  the  hearing,  declared  that 
unless  the  company  obtained  an  in- 
crease in  revenue  it  would  face  bank- 
ruptcy. The  Mayor  refused  to  take  a 
definite   stand   on  the  question   of  per- 


mitting the  company  to  install  a 
straight  5-cent  fare.  He  placed  respon- 
sibility for  any  alteration  of  the  1907 
agreement  between  the  city  and  the 
P.  R.  T.  squarely  on  the  shoulders  of 
the  Councilmen. 

Mayor  Moore  declared  that  even  if 
the  company  were  wiped  out  by  bank- 
ruptcy the  fare  problem  would  remain. 
In  outlining  his  position  he  said: 

The  statement  given  to  the  board  of  di- 
rectors for  the  eight  months  ended  Aug.  31 
last  shows  the  amount  by  which  the  gross 
revenues  of  the  company  are  insufl^cient  to 
provide  for  operating  expenses,  taxes,  fixed 
charges  and  the  5  per  cent  return  upon 
P.  R.  T.  stock  to  be  $1,151,628.77.  It  is 
freely  stated — stated  I  think  at  your  last 
meeting  by  one  more  qualified  to  speak  of 
its  affairs  than  myself — that  the  company 
must  have  more  revenue  before  December, 
or  face  failure. 

'It  is  admitted  that  the  company  has  no 
credit.  It  cannot  borrow  money.  It  cannot 
make  extensions,  so  it  is  represented  to  the 
Mayor — and  he  has  asked  for  many  which 
the  city  desires — because  it  has  not  the 
funds  with  which  to  make  extensions.  It 
has  retained  the  good  will,  however,  of  its 
thousands  of  employees  by  increasing  or 
keeping  wages  up  to  meet  the  increasing 
cost  of  living,  and  it  is  unthinkable  that 
faith  should  not  be  kept  with  those  em- 
ployees, particularly  while  the  high  cost  of 
living  continues. 

As  to  rentals  paid  to  the  underlying  com- 
panies, or  an  increase  in  fares  for  services 
rendered  to  the  public,  either  or  both  of 
these  questions  must  await  the  determina- 
tion of  the  Public  Service  Commission, 
based  on  a  valuation  of  the  property  of  the 
Philadelphia  Rapid  Transit  and  the  under- 
lying companies.      .     . 

Therefore,  whatever  the  Council  may  do 
with  respect  to  the  pending  ordinance  will 
be  in  the  nature  of  a  temporary  recourse, 
to  apply  only  and  until  the  Public  Service 
Commission,  with  the  valuation  of  the  prop- 
erty in  hand,  shall  decide  what  is  a  Just 
and  compensatory  rate  of  fare  and  what 
is  a  just  and  reasonable  rental. 


Business  Men  Ask  Lower  Fares 

L.  D.  Pellissier,  president  of  the  Hol- 
yoke  (Mass.)  Street  Railway,  has  re- 
ceived from  the  president  of  the  local 
Chamber  of  Commerce  a  letter  asking 
that  the  railway  take  immediate  steps 
to  improve  service  and  possibly  to  re- 
duce its  fare.  The  letter  states  that 
the  Holyoke  business  men  feel  that  the 
carmen  should  not  receive  a  further 
increase  in  wages  which  would  lead  to 
a  still  higher  rate.  The  company  is 
also  asked  to  abolish  the  zone  fare 
system  under  which  it  is  now  operating. 
Under  the  present  plan  the  city  of 
Holyoke  is  divided  into  two  districts, 
in  each  of  which  a  6-cent  fare  is 
charged,  the  fare  for  a  ride  across  the 
city  being  12  cents.  The  company's 
employees,  who  are  now  receiving  55 
cents  an  hour,  are  demanding  a  further 
increase  in  wages. 

The  railway  has  not  been  on  a  profit- 
able basis  since  it  stopped  paying  divi- 
dends three  years  ago.  An  attempt  to 
recover  the  loss  by  adopting  a  zone 
system  failed  of  its  purpose  and  a 
modification  with  a  7-cent  fare  was  next 
made.  Under  the  7-cent  fare  the  com- 
pany was  able  to  accumulate  a  surplus 
of  $33,000.  The  men  then  demanded 
higher  wages  and  secured  retroactive 
concessions  that  not  only  wiped  out  the 
$33,000  surplus,  but  resulted  in  a  con- 
siderable deficit.  The  company  then 
adjusted  the  present  fare  plan.  The 
men  now  demand  $7  for  an  eight-hour 
day,  with  one  day  off  in  fifteen 
with  pay. 
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Ten  Cents  in  New  London 

Lucius  S.  Storrs,  president  of  the 
Connecticut  Company,  New  Haven, 
Conn.,  announced  on  Sept.  29  that  a 
10-cent  cash  fare  would  be  placed  in 
effect  on  the  New  London  city  lines 
on  Oct.  15.  The  New  London  Division, 
formerly  a  part  of  the  Shore  Line  Elec- 
tric Railway,  is  now  being  operated 
by  the  Connecticut  Company. 

The  announcement  that  a  10-cent  fare 
will  be  charged  in  New  London  is  taken 
by  many  persons  in  Connecticut  to  indi- 
cate that  the  company  plans  to  apply 
for  a  10-cent  fare  throughout  its  sys- 
tem. The  State  Public  Utilities  Com- 
mission, at  the  time  of  granting  the 
railway  temporary  increase  in  fare  to 
7  cents,  announced  that  it  would  later 
hold  a  hearing  for  the  purpose  of  fix- 
ing a  permanent  rate.  This  hearing 
before  the  commission  was  scheduled  to 
take  place  on  Oct.  1. 


Six-Cent  Fare  in  Marion.— The  City 
Council  of  Marion,  Ohio,  has  passed  an 
ordinance  granting  the  Columbus,  Dela- 
ware &  Marion  Electric  Company,  Co- 
lumbus, a  6-cent  cash  fare  with  five 
tickets  for  25  cents  on  its  lines  in 
Marion.     The  fare  has  been  5  cents. 

Zone  Fares  7  Cents. — The  Chester  & 
Derry  Railroad,  Chester,  N.  H.,  has 
raised  its  fare  in  each  zone  to  7  cents. 
The  increase  was  authorized  by  the 
State  Public  Service  Commission  and 
became  effective  on  Aug.  16.  The  com- 
pany operates  a  line  8  miles  long  be- 
tween Chester  and  Derry. 

Fare  Raised  in  Lima. — A  7-cent  cash 
fare  went  into  effect  on  Sept.  3  on  the 
Lima,  Ohio,  lines  of  the  Ohio  Electric 
Railway.  The  fare  was  formerly  5 
cents.  Nine  tickets  are  sold  for  50 
cents  in  place  of  six  for  25  cents. 
Children  are  carried  for  4  cents  or  two 
for  one  adult  fare. 

Seven  Cents  in  Bangor. — The  Maine 
Public  Utilities  Commission  has  issued 
an  order  authorizing  the  Bangor  Rail- 
way &  Electric  Company,  Bangor,  to 
put  into  effect  on  one  day's  notice  a 
new  schedule  of  fares  with  a  basic  rate 
of  7  cents.  The  fare  has  been  6  cents. 
The  company  some  time  ago  applied 
to  the  commission  for  authority  to 
charge  an  8-cent  fare. 

Ten-Cent  Fare  in  MarshalL  —  The 
Marshall  (Texas)  Traction  Company  on 
Sept.  20  installed  a  10-cent  fare  on  its 
lines  in  Marshall.  The  company  was 
recently  granted  authority  to  increase 
its  fares  from  5  cents  to  7  cents.  It 
now  asserts  that  increased  cost  of  op- 
eration makes  the  7-cent  fare  entirely 
too  low,  and  that  it  cannot  operate 
longer  on  that  basis. 


Towns  Ask  Fare  Cut. — At  a  con- 
ference of  the  city  and  town  officials  of 
Beverly,  Salem,  Peabody,  Marblehead, 
Danvei-s,  Wenham  and  Hamilton,  Mass., 
on  Sept.  25,  it  was  voted  to  appoint  a 
committee  to  confer  with  the  trustees 
of  the  Eastern  Massachusetts  Street 
Railway  with  a  view  to  the  elimination 
of  double  fares  within  a  single  city  or 
town.  The  restoration  of  the  transfer 
privilege  is  also  to  be  asked  for  by  the 
municipalities. 

Ten  Cents  Asked  in  Missoula. — The 
Missoula,  (Mont.)  Street  Railway  has 
filed  with  the  Montana  Public  Service 
Commission  a  petition  for  authority  to 
charge  a  10-cent  cash  fare  on  its  city 
lines.  The  company  proposes  to  sell 
four  tickets  for  30  cents.  The  fare  was 
raised  from  5  cents  to  6  cents  two 
years  ago.  It  is  proposed  to  continue 
the  issuance  of  free  transfers.  The 
railway  also  seeks  to  raise  the  rate  on 
its  suburban  lines. 

Fares  Raised  on  Interurban. — Pas- 
senger fares  on  the  line  of  the  Lacka- 
wanna &  Wyoming  Valley  Railroad, 
Scranton,  Pa.,  have  been  raised  20  per 
cent.  The  company  has  raised  its  com- 
mutation rates  10  per  cent.  Freight 
rates  have  been  advanced  40  per  cent, 
as  recommended  by  the  Interstate  Com- 
merce Commission.  The  company's 
passenger  fares  are  now  on  the  basis  of 
3  cents  a  mile,  mileage  books  on  one  of 
21  cents  a  mile  and  commutation  books 
on  one  of  IJ  cents  a  mile. 

Lower  Fares  for  Brockton. — At  the 
request  of  Mayor  William  L.  Gleason 
of  Brockton,  Mass.,  the  public  trustees 
of  the  Eastern  Massachusetts  Street 
Railway  have  promised  to  reduce  the 
present  fare  rates  in  that  city  by  in- 
troducing a  limited  $4  commutation 
ticket  good  for  three  zone  rides,  to  be 
used  within  two  weeks.  The  purpose 
will  be  to  aid  those  who  live  outside 
Brockton,  particularly  working  people, 
to  get  into  the  city  and  home  again 
at  reduced  rates. 

Needs  More  in  Sacramento. — The  Pa- 
cific Gas  &  Electric  Company,  Sacra- 
mento, Cal.,  has  notified  the  Sacra- 
mento City  Commission  of  its  intention 
to  apply  to  the  State  Railroad  Commis- 
sion for  authority  to  raise  its  fare. 
The  company  asks  that  the  city  take 
no  action  looking  to  the  revoking  of 
jitney  restrictions  pending  action  on  its 
application.  The  company's  local  lines 
earned  only  2.5  per  cent,  or  $56,742, 
for  the  year  ended  June  30,  1920.  The 
company  recently  curtailed  its  service 
owing  to  a  shortage  of  power. 

Ten-Cent  Fare  Asked  on  Suburban 
Lines. — The  Connecticut  Public  Utili- 
ties Commission  on  Sept.  21  held  a  hear- 
ing on  an  application  of  the  Waterbury 
&  Milldale  Tramway,  Waterbury,  for 
permission  to  raise  its  fare  to  10  cents. 
John  H.  Cassidy,  general  manager  of 
the  company,  stated  that  even  at  a  10- 
cent  fare  the  company  would  not  make 
ends  meet.  Daily  expenses  are  $355, 
while  the  receipts  approximate  $283. 
The  company  has  paid  no  dividends  in 
some  time.  It  owes  $15,000  interest  on 
its  bonds. 


City  Fights  Higher  Fares.— The  city 
of  Winnepeg,  Man.,  has  begun  an  ac- 
tion in  the  provincial  court  looking  to 
a  reversal  of  the  order  of  the  Mani- 
toba Public  Utilities  Commission  grant- 
ing the  Winnipeg  Electric  Railway  per- 
mission to  charge  a  7-cent  fare.  Under 
the  order  of  the  commission  the  com- 
pany raised  its  rate  from  6  cents  to  7 
cents  on  Sept.  1.  In  attacking  the 
commission's  action,  the  city  alleges 
that  the  former  has  no  power  to  inter- 
fere with  a  contract  between  a  utility 
and   a  municipality. 

Asks  More  in  Alton. — W.  H.  Sawyer 
and  F.  E.  Allen,  receivers  for  the  Alton, 
Granite  &  St.  Louis  Traction  Company, 
Alton,  111.,  have  applied  to  the  Illinois 
Public  Utilities  Commission  for  an  in- 
crease in  the  company's  fare  to  10  cents. 
The  petition  asked  that  the  new  rate  be 
made  effective  on  Sept.  30.  The  present 
fare  in  Alton  is  8  cents  with  two 
for  15  cents  and  seven  for  50  cents. 
The  receiver  recently  replied  to  a  de- 
mand for  a  wage  increase  from  the 
carmen  that  they  would  be  willing  to 
pay  6  cents  an  hour  more  if  a  higher 
fare  was  granted. 

Motor  Stages  Opposed. — Protest  has 
been  filed  with  the  Utah  Public  Utilities 
Commission  by  the  Bamberger  Electric 
Railroad,  Salt  Lake  City,  against  the 
granting  of  a  permit  for  a  motor  pas- 
senger and  freight  line  between  Farm- 
ington  and  Salt  Lake  City.  The  com- 
pany states  in  its  protest  that  it  has 
been  giving  the  public  a  daily  service 
for  the  last  ten  years,  that  one  of  its 
taxable  holdings  is  a  franchise,  assessed 
to  be  worth  $75,000,  which  will  be  in- 
jured if  the  stage  line  is  permitted  to 
run,  and  that  the  auto  stage  will  use 
the  state  highway,  a  cement  road,  which 
the  taxes  paid  by  the  Bamberger  line 
have  helped  to  make  and  to  keep  in 
a  state  of  repair. 

Eight  Cents  Cash  in  Durham. — Cash 
fares  on  the  city  lines  of  the  Durham 
(N.  C.)  Traction  Company  were  raised 
from  7  cents  to  8  cents  on  Sept.  5. 
The  price  of  tickets  in  strips  of  four 
was  advanced  on  the  same  date  from 
25  cents  to  30  cents.  The  increases 
were  made  by  authority  of  the  State 
Corporation  Commission.  The  company 
had  applied  to  the  commission  for  a 
10-cent  fare,  asserting  that  during  the 
past  year  it  operated  its  railway  de- 
partment at  a  loss  of  more  than  $61,000. 
Granting  of  the  company's  petition  was 
opposed  by  the  city,  which  contended 
that  the  company  was  operating  its 
other  departments  at  a  profit. 

Auditors  Justify  Fare  Increase. — Af- 
ter an  examination  of  the  books  of  the 
Cedar  Rapids  &  Marion  City  Railway, 
Cedar  Rapids,  Iowa,  the  firm  of  Billings, 
Prouty  &  Tompkins,  auditors,  has  an- 
nounced that  the  company  was  justi- 
fied in  raising  its  fare  from  6  cents 
to  8  cents.  The  railway  installed  the 
new  rate  about  a  month  ago,  contending 
that  it  could  no  longer  continue  to  ope- 
rate at  a  6-cent  fare.  The  auditors 
find  that  an  8-cent  fare  will  produce 
revenue  in  excess  of  the  company's 
operating  costs,  including  depreciation, 
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without  making  allowance,  however,  for 
the  reduction  by  the  imposition  of 
Federal  income  taxes. 

Seven-Cent  Fare  Approved.  —  The 
City  Council  of  Texarkana,  Texas,  has 
passed  an  ordinance  granting  the  local 
electric  railway  an  increase  in  fare 
from  5  cents  to  7  cents  for  adults  and 
from  3  cents  to  4  cents  for  children  un- 
der twelve  years  of  age.  This  action 
was  taken  after  a  petition  had  been 
presented  by  the  Southwestern  Gas  & 
Electric  Company,  which  operates  the 
local  traction  system,  and  after  the  City 
Council  of  Texarkana,  Ark.,  had 
granted  the  increase.  Neither  ordinance 
embodied  the  full  requests  of  the  trac- 
tion company,  and  the  company  has  not 
indicated  whether  it  will  accept  the 
franchises. 

Ten  Cents  in  Paducah. — Alfred  Nich- 
ols, manager  of  the  Paducah  (Ky.) 
Railway,  recently  notified  the  Board  of 
City  Commissioners  that  the  company 
would  raise  its  fare  to  10  cents  on 
Oct.  1.  Mr.  Nichols  announced  that  in 
case  the  city  opposed  the  rate  increase 
the  company  would  take  the  case  to  the 
Federal  courts  for  judication.  The  com- 
pany has  been  operating  under  a  serv- 
ice-at-cost  franchise  and  at  a  6-cent 
fare.  In  notifying  the  commissioners 
of  the  intention  to  raise  fares  Mr.  Nich- 
ols stated  that  since  Jan.  1,  the  rail- 
way had  sustained  a  loss  of  $70,000. 
The  City  Commission  has  passed  an 
ordinance  forbidding  the  company  to 
raise  its  rates  until  the  need  for  an 
increase  has   been   investigated. 

Commission's  Power  Questioned. — ■ 
The  Delta  Light  &  Traction  Company, 
Greenville,  Miss.,  has  brought  suit  in 
the  Circuit  Court  against  the  Missis- 
sippi Railroad  Commission  to  determine 
whether  the  commission  has  the  power 
to  forbid  the  company  to  abandon  ope- 
ration of  its  railway  lines.  Several 
months  ago  the  company  applied  to  the 
commission  for  permission  to  abandon 
its  lines,  comprising  approximately  7 
miles  of  track.  The  commission  re- 
fused this  request,  but  authorized  the 
company  to  charge  a  fare  of  10  cents. 
The  company  contends  that  it  can  aban- 
don service  at  will  without  incurring 
any  penalty  other  than  forfeiture  of 
the  railway  portion  of  its  iranchise 
and  that  its  electric  lighting  franchise 
remains  intact. 

Skip-Stop  for  Golden  Gate. — Short- 
age of  hydro-electric  power  through- 
out northern  and  central  California  has 
caused  the  skip-stop  system  to  be  re- 
vived on  the  electric  railways  of  San 
Francisco.  H.  S.  Butler,  State  Power 
Administrator,  recently  issued  an  order 
calling  for  the  curtailment  of  power 
consumption  by  public  utilities  as  well 
as  by  private  corporations.  Under  the 
terms  of  this  order  both  the  United 
Railroads  and  the  Municipal  Railway 
of  San  Francisco  installed  the  skip  stop 
on  Sept.  20.  It  is  estimated  that  the 
saving  in  power  under  the  new  arrange- 
ment will  approximate  8  per  cent.  Sev- 
eral other  traction  companies  in  the 
northern  part  of  the  state  have  adopted 
similar  measures.     The  Pacific  Gas  & 


Electric  Company,  Sacramento,  recently 
reduced  its  service  approximately  20 
per  cent. 

Fare  Increase  Alternative  to  Shut- 
down.— Fares  on  the  local  electric  rail- 
way in  Attleboro,  Mass.,  have  been 
raised  from  5  cents  to  6  cents  by  au- 
thority of  the  State  Department  of 
Public  Utilities.  The  Interstate  Con- 
solidated Street  Railway,  operating  the 
Attleboro  lines,  recently  applied  for 
permission  to  raise  its  fare,  stating 
that  unless  the  rate  was  increased  it 
would  have  to  abandon  operation.  Serv- 
ice is  now  being  furnished  at  a  loss 
estimated  at  $3,000  a  month.  A  year 
ago  the  company's  line  was  divided  into 
zones  and  the  fare  was  raised  to  7 
cents.  Two  months  ago  the  zones  were 
shortened  and  the  fare  was  reduced  to 
5  cents.  Traffic  has  fallen  oflf  during 
the  summer,  owing  to  the  fact  that  the 
company  abandoned  the  use  of  open 
cars,  thus  losing  the  patronage  of  many 
riders. 

City  to  Operate  Lines. — The  Board  of 
Estimate  and  Apportionment  of  New 
York  City  has  revoked  the  franchises 
of  the  Richmond  Light  &  Railroad, 
operating  electric  railway  lines  in  Rich- 
mond Borough,  because  of  the  failure 
of  the  company  to  operate  its  lines  con- 
tinuously. The  railway  is  now  operat- 
ing cars  on  all  of  its  lines  at  an  8-cent 
fare  and  will  continue  to  do  so  under 
a  court  injunction,  prohibiting  inter- 
ference with  it.  The  city  is  expected 
to  ask  the  court  to  withdraw  the  in- 
junction so  that  it  can  prepare  for  the 
operation  of  municipal  lines.  Grover  A. 
Whalen,  commissioner  of  Plant  and 
Structures,  is  completing  arrangements 
for  taking  over  on  behalf  of  the  city 
the  lines  of  the  Staten  Island  Midland 
Railway,  also  serving  Richmond  Bor- 
ough. The  company,  which  is  in  the 
hands  of  a  receiver,  suspended  service 
last  Januai-y  on  the  plea  that  it  could 
not  pay  expenses  on  a  5-cent  fare.  It 
recently  resumed  operation  over  a  part 
of  its  lines. 

Ten  Cents  on  Penn  Line. — The  Public 
Service  Commission  of  Pennsylvania 
has  granted  the  application  of  the 
Waverly,  Sayre  &  Athens  Traction 
Company,  Waverly,  N.  Y.,  for  an  in- 
crease in  the  cash  fare  on  its  lines  in 
Pennsylvania  to  10  cents.  The  company 
is  required  to  sell  thirty  tickets  for 
$2.40.  The  company  is  also  given  the 
right  to  abandon  such  parts  of  its  line 
as  are  unremunerative.  The  Prankford, 
Tacony  &  Holmesburg  Street  Railway, 
Philadelphia,  has  filed  with  the  commis- 
sion a  rate  schedule  under  which  it  pro- 
poses to  divide  its  lines  into  two  zones, 
charging  a  6-cent  fare  in  each  zone.  The 
Southern  Pennsylvania  Traction  Com- 
pany, Chester,  announced  that  begin- 
ning Sept.  19,  the  rates  within  the  city 
limits  and  in  each  fare  zone  on  all  sub- 
urban lines  would  be  increased  from  7 
cents  to  8  cents.  The  Steubenville,  East 
Liverpool  &  Beaver  Valley  Traction 
Company,  East  Liverpool,  Ohio,  has 
filed  notice  with  the  Pennsylvania  Com- 
mission of  an  increase  of  fare  from  5  to 
10  cents  between  stations. 


New 
Publications 


Proceedings  of  Public  Ownership 

Conference 

Published  by  the  Public  Ownership  Lieague 
of  America,  Chicago,  111. 

This  is  the  full  report  of  the  con- 
ference held  in  Chicago  Nov.  15-17, 
1919,  the  second  conference  of  the  kind. 
Among  other  subjects  the  report  con- 
tains one  on  "The  Street  Car  Problem 
and  Its  Solution,"  with  contributions 
by  Delos  P.  Wilcox,  M.  M.  O'Shaugh- 
nessy,  Hon.  A.  M.  Todd,  Thomas  Mur- 
phine  and  Frank  Ayers. 

Calculating    Diagrams    for    Design    of 

Reinforced-Concrete  Sections 

By  James  Williamson,  Constable  &  Com- 
pany, Ltd.,  L/ondon,  England. 

Mr.  Williamson's  book  is  a  collection 
of  diagrams  with  examples  to  show 
their  application,  for  use  in  the  design 
of  slabs,  beams  and  columns  under  ten- 
sion, compression  and  bending  stresses. 
His  purpose  in  publishing  the  book  was 
to  provide  a  convenient  and  quick  means 
for  calculation,  eliminating  danger  of 
arithmetical  error  and  complication  of 
elaborate  mathematical  formulas. 

Safe  Storage  of  Coal 

By  H.  H.  Stock.  Technical  Paper  Xo. 
235.  United  States  Bureau  of  Mines,  Wash- 
ington, D.  C. 

In  view  of  the  importance  of  its  sub- 
ject to  electric  railways  this  little  pam- 
phlet, which  can  be  obtained  free  by 
addressing  the  bureau,  should  be  in 
the  hands  of  all  railway  men  who  are 
in  any  way  responsible  for  continuity  of 
coal  supply.  It  is  in  the  form  of  a 
catechism,  is  practical  and  contains  a 
good  bibliography  of  coal  storage. 

Personnel  Administration 

By  Ordway  Tead  and  Henry  C.  Metcalf. 
53    pages,    cloth,    5    x    9    In.,    McGraw-Hill 

Book   Company.    New    York.    N.    Y. 

This  book  is  written  to  that  newly  de- 
veloped field  of  personnel  administra- 
tors and  is  useful  both  as  a  text  in  col- 
leges and  for  other  types  of  classes 
studsring  this  question,  as  well  as  to 
men  engaged  in  personnel  administra- 
tion or  other  phases  of  management  of 
men,  as  reference  to  suggest  new  ideas. 

Included  in  the  book  are  admirable 
discussions  of  reasons  for  and  func- 
tions of  a  personnel  department,  em- 
ployment methods  and  provisions  for 
both  safety  and  training  of  workers 
and  employees  of  all  sorts.  There  are 
also  suggested  lines  of  study  upon 
which  improvement  can  be  made,  re- 
wards to  men  and  the  larger  problem 
of  administrative  relations  and  joint 
relations  between  the  administration 
and  the  employees. 

It  is  a  book  which  should  appeal  to 
all  those  interested  in  the  problem  of 
handling  men  whether  in  large  or  small 
groups. 
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Personal  Mention 


Second  Lieutenant  and  the  rating  of 
Assistant  Camp  Finance  Officer,  Camp 
Wadsworth,  S.  C.  Immediately  follow- 
ing his  discharge  he  resumed  his  duties 
as  secretary  to  President  Denman,  con- 
tinuing in  that  capacity  until  his  recent 
promotion. 


M.  J.  Loftus,  general  superintendent 
of  the  Texas  Electric  Railway,  Dallas, 
Tex.,  has  been  given  the  duties  of  super- 
intendent of  maintenance  of  way. 

W.  Clapper,  general  manager  of  the 
Inter-Urban  Railway,  Des  Moines,  Iowa, 
has  resigned.  Mr.  Clapper  became  gen- 
eral manager  last  May.  He  was  for- 
merly traffic  manager  of  the  company. 

F.  C.  Chambers  has  succeeded  W. 
Clapper  as  general  manager  of  the 
Inter-Urban  Railway,  Des  Moines,  Iowa. 
Mr.  Chambers  will  continue  to  act  as 
general  manager  of  the  Des  Moines 
City   Railway. 

Hon.  William  B.  McKinley,  president 
of  the  Illinois  Traction  system,  Peoria, 
111.,  and  Congressman  from  the  Nine- 
teenth Illinois  Disti'ict,  has  won  the 
Republican  nomination  for  United 
States  Senator  in  the  recent  state 
primary  election. 

H.  L.  Treeman  has  tendered  his  resig- 
nation as  superintendent  of  the  elec- 
trical department  of  the  Eastern  Penn- 
sylvania Railways,  Pottsville,  Pa.  Mr. 
Treeman  was  graduated  from  the 
Oklahoma  Agricultural  and  Mechanical 
College  in  1909  with  the  degree  of 
Bachelor  of  Science,  having  specialized 
in  mechanical  and  electrical  engineer- 
ing. For  several  years  thereafter  he 
was  employed  by  the  Edison  Electric 
Illuminating  Company,  Brookljm,  N.  Y. 
as  power  engineer.  In  1915  he  left  the 
service  of  that  company  to  accept  the 
position  of  electrical  engineer  of  the 
Eastern    Pennsylvania    Railways. 

Prof.  Charles  F.  Scott,  chairman  of 
the  Department  of  Engineering  of  Yale 
University,  returned  on  the  Firdaitd, 
on  Sept.  25,  from  a  three  months'  stay 
in  Italy.  Professor  Scott  has  been  repre- 
senting the  Western  Electric  Company 
on  the  problem  of  communication  cable 
location,  his  associate  being  L.  P. 
Ferris,  formerly  assistant  engineer  on 
the  California  inductive  interference 
studies.  The  object  of  their  trip  was 
to  determine  the  practicability  of  run- 
ning a  cable  as  projected  between 
Milan,  Genoa  and  Turin  wihtout  inter- 
ference from  railroad  and  transmission 
lines,  and  to  determine  what  precau- 
tions should  be  taken  by  the  telegraph 
administration  and  i-ailroad  administra- 
tion or  the  former  alone  to  prevent 
inductive  interference.  Part  of  the  rail- 
way is  already  being  operated  by  elec- 
tricity and  the  rest  soon  will  be.  As  a 
result  of  the  summer's  work  a  consider- 
able amount  of  interesting  information 
was  collected  with  reference  to  induc- 
tive interference  and  three-phase  lines 
under  the  peculiar  conditions  that  sur- 
round this  installation.  A  modified 
route  was  suggested  for  the'  cable  free 
from  disturbance  with  certain  precau- 
tions. 


W.  I.  Brown  Promoted 

Made   Assistant   to   President   Denman 

of  the  Tri-City  Railway  & 

Light  Company 

Walter  I.  Brown,  for  several  years 
past  secretary  to  B.  J.  Denman,  presi-"' 
dent  of  the  Tri-City  Railway  &  Light- 
Company,  Davenport,  Iowa,  has  been 
promoted  to  be  assistant  to  President 
Denman.  Mr.  Brown  assumed  his  new 
duties  on  Sept.  1.  As  right-hand  man 
to  Mr.  Denman,  Mr.  Brown  will  occupy 
a  post  of  great  I'esponsibility  with  one 
of  the  largest  electric  railway  systems 
in  the  Middle  West.  The  Tri-City  Rail- 
way &  Light  Company,  in  addition  to 
controlling  the  Tri-City  Railway  of 
Iowa  and  the  Tri-City  Railway  of  Illi- 
nois, owns  the  city  lines  in  Muscatine, 


W.  I.  BROWN 


Rock  Island,  Moline,  East  Moline  and 
other  cities  and  towns  in  Illinois  and 
Iowa.  It  also  operates  a  number  of 
interurban  lines.  The  work  of  inte- 
grating the  activities  of  this  great  net- 
work of  lines  will  fall  to  no  small  ex- 
tent upon  the  shoulders  of  Mr.  Brown. 

Mr.  Brown  was  born  in  Nevada,  Mo., 
on  Aug.  31,  1893.  Seven  years  later  he 
removed  with  his  family  to  Davenport, 
Iowa.  There  he  attended  the  public 
schools,  graduating  from  the  Davenport 
High  School  in  1911.  In  the  following 
year  he  entered  the  employ  of  the  Tri- 
City  Railway  &  Light  Company  as  a 
stenographer  for  J.  M.  Porter,  then 
president  of  the  company.  After  serv- 
ing in  this  position  for  two  years  he 
was  made  secretary  to  Mr.  Denman, 
then  vice-president. 

After  serving  as  secretary  to  Mr. 
Denman  for  three  years,  Mr.  Brown 
entered  the  United  States  Army  in 
November,  1917.  He  was  honorably 
discharged  from  military  service  in 
April,    1919,   with   the    commission    of 


G.  M.  Spidell,  purchasing  agent  of  the 
New  York,  Westchester  &  Boston  Rail- 
way, has  resigned. 

Reid  McManus  has  been  elected  secre- 
tary of  the  Hydro-Electric  Power 
Commission  of  New  Brunswick. 

D.  C.  Bridges  has  been  appointed  su- 
perintendent of  buildings  of  the  Texas 
Electric  Railway,  Dallas,  Tex. 

J.  F.  Simerlee  has  been  appointed  su- 
perintendent of  roadway  of  the  Texas 
Electric  Railway,  Dallas,  Tex. 

C.  W.  Robinson  has  been  elected 
chairman  of  the  Hydro-Electric  Power 
Commission  of  New  Brunswick. 

J.  E.  Gallaher  has  resigned  as 
master  mechanic  of  the  Eastern  Texas 
Electric  Company,  Beaumont,  Texas. 

C.  O.  Foss,  a  member  of  the  Hydro - 
Electric  Power  Commission  of  New 
Brunswick,  has  been  made  chief  engi- 
neer of  the  commission. 

C.  J.  Crampton  has  been  appointed 
superintendent  of  the  safety  and  effi- 
ciency department  of  the  Dallas  (Tex.) 
Railway. 

Charles  Johns  has  succeeded  J.  F 
Daugherty  as  manager  of  the  St. 
Thomas  Ontario  Municipal  Street  Rail- 
way. 

H.  G.  Crampton  has  been  elected  sec- 
retary and  treasurer  of  the  Capital 
Traction  Company,  Washington,  D.  C, 
succeeding  the  late  R.  D.  Simms. 

G.  W.  Carver  has  succeeded  G.  M. 
Spidell  as  purchasing  agent  of  the  New 
York,  Westchester  &  Boston  Railway, 
New  York,  N.  Y. 

J.  W.  Anderson  has  been  appointed 
terminal  freight  agent  of  the  Pacific 
Electric  Railway,  Los  Angeles,  Cal.,  to 
succeed  T.  H.  Mann,  resigned.  Mr.  An- 
derson was  formerly  local  freight  agent 
for  the  railway  at  Long  Beach,  Cal. 

Robert  W.  Hewins,  treasurer  and  gen- 
eral manager  of  the  Norton,  Taunton 
&  Attleboro  Street  Railway,  Norton, 
Mass.,  has  resigned.  Mr.  Hevnns  has 
been  connected  vdth  the  railway  for 
the  past  twenty-five  years.  The  com- 
pany's line  was  taken  over  for  munic- 
ipal operation  by  the  towns  of  Norton, 
Taunton  and  Attleboro  several  months 
ago. 

Chester  B.  Lawson  has  been  appointed 
superintendent  of  the  electrical  depart- 
m-ent  of  the  Eastern  Pennsylvania  Rail- 
ways, Pottsville,  Pa.  He  succeeds  H.  L. 
Treeman,  resigned.  Mr.  Lawson  was 
graduated  from  the  Pottsville  High 
School  in  1905.  After  completing  a 
course  in  electrical  engineering  at  Le- 
high University  he  was  employed  for 
a  time  in  Boston,  Mass.  He  has  been 
connected  with  the  Eastern  Pennsyl- 
vania Railways  for  the  past  six  years. 


Manufadures  and  the  Markefc 

DISCUSSIONS  OF  MARKET  AND  TRADE  CONDITIONS  FOR  THE  MANUFACTURER. 

SALESMAN  AND  PURCHASING  AGENT 
ROLLING  STOCK  PURCHASES  BUSINESS  ANNOUNCEMENTS 


Price  Trend  of  Iron  and  Steel 
Market  Uncertain 

Consumers   Delay    Buying   in   Hope   of 

Lower  Prices — Producers  Discount 

Possibility  of  Reduction 

In  view  of  the  direct  bearing  of  the 
iron  and  steel  market  upon  the  buying 
of  electric  traction  companies  in  many 
lines,  such  as  car  trucks  and  wheels, 
brake  shoes,  rails,  and  other  track  sup- 
plies, tools,  etc.,  current  discussion  re- 
garding the  possible  price  trend  of  iron 
and  steel  is  interesting.  At  present 
there  seems  to  be  two  widely  divergent 
views  of  the  situation.  Consumers  are 
very  generally  holding  off  ordering  with 
the  expectation  of  lower  prices  develop- 
ing. Producers,  on  the  other  hand,  say 
there  can  be  no  immediate  reductions, 
but  that  even  higher  prices  on  iron  and 
steel  may  develop.  This  view  is  ap- 
parently based  on  the  grounds  that  the 
general  steel  market  is  still  largely 
under-supplied,  that  labor  is  high  and 
transportation  costs  are  much  greater. 

At  present  the  market  is  rather  quiet. 
Transportation  has  improved  to  such 
an  extent  that  unfilled  tonnages  have 
been  reduced  by  two-thirds,  it  is  stated. 
Railroads  as  yet  have  not  ordered 
heavily  and  many  cancellations  have 
been  received  from  automobile,  oil  and 
other  industries.  Export  demand  is 
said  to  be  extremely  light  just  now. 
Furthermore  the  price  of  coke  is  show- 
ing signs  of  softening.  These  factors 
would  seem  to  justify  hopes  of  lower 
prices,  and,  in  fact,  slightly  weaker 
quotations  on  the  part  of  independent 
producers  are  noted  in  one  or  two  lines. 
The  average  price  of  eight  principal 
iron  and  steel  products  as  quoted  by 
Iron  Age  shows  no  change  during  the 
last  four  weeks,  however. 

Demand  Light  at  Present 

On  the  other  hand,  this  is  normally 
the  slack  season  in  the  iron  and  steel 
industry.  In  spite  of  this,  cancellations 
from  automobile  manufacturers  and 
others  seem  to  have  been  readily  ab- 
sorbed. To  compensate  for  this  loss 
demand  for  structural  steel  is  ap- 
parently reawakening.  Orders  booked 
during  August  were  72,200  tons,  or  40 
per  cent  of  the  total  month's  capacity, 
it  is  stated.  A  very  large  market  is 
also  expected  to  develop  the  steam  rail- 
roads. Thus  far  orders  in  that  quarter 
have  for  the  most  part  been  confined  to 
small  items  such  as  spikes,  bolts  and  tie 
plates.  In  1921,  however,  a  large  por- 
tion of  their  program  of  expenditures, 
amounting  close  to  $1,000,000,000,  it  is 
estimated,  is  expected  to  be  placed.  At 
present   the    United    States    Steel    Cor- 


poration is  said  to  be  booked  ahead  with 
orders  for  about  nine  months,  while  in- 
dependent producers  have  sufficient 
business  on  hand  to  carry  them  through 
the  winter.  These  conditions,  produc- 
ers hold,  substantiate  their  position  that 
prices  will  not  drop  materially. 

In  analyzing  the  probable  trend  of 
prices  it  must  be  noted  that  there  are 
two  price  levels.  The  price  scale  of 
the  United  States  Steel  Corporation 
averages  $21  per  ton  below  the  inde- 
pendent level.  In  many  quarters  the 
view  is  held  that  the  independents' 
prices  must  come  down  to  approxi- 
mately the  level  of  the  United  States 


Steel  Corporation  before  buying  will  be 
resumed  on  a  large  scale.  If  one  con- 
siders the  latter's  quotations  as  the 
market  level,  however,  these  same  opin- 
ions hold  that  no  general  reduction  can 
be  made.  Opinions  differ  whether  the 
United  States  Steel  Corporation  will  be 
able  to  absorb  the  increase  in  freight 
costs,  which  is  estimated  to  total  ap- 
proximately $50,000,000  annually  on  the 
raw  and  intermediate  material  used  by 
the  corporation.  A  more  definite  trend 
to  the  market  is  expected  to  be  evident 
in  the  next  month  or  so.  At  the  present 
time  the  situation  is  one  of  "watchful 
waiting." 


Active  Demand  for  Window  Glass 

stocks  Are  Low,  but  Manufacturing  Conditions  and  Deliveries 
Are  Improving — Prices  Show  Great  Steadiness 


Manufacturers  of  window  glass  re- 
port a  very  active  demand  for  their 
product  at  present.  One  large  producer 
has  been  so  far  behind  on  filling  orders 
this  year  that  no  new  business  was 
sought  for  a  period  of  four  months. 
Orders  are  being  received  from  electric 
railways  in  good  volume  and  a  still 
heavier  buying  movement  seems  to  be 
expected  from  that  source  as  traction 
companies  continue  to  change  over  from 
summer  to  winter  equipment.  Demand 
for  glass  for  building  construction  has 
not  been  as  heavy  as  in  other  seasons, 
it  is  stated,  but  this  market  is  expected 
to  develop  large  orders  in  the  not  far 
distant  future. 

Raw  material  difficulties  seem  to 
have  been  the  chief  obstacle  retarding 
output.  Sand,  chemicals,  coal,  gas  and 
lumber  for  boxing  have  been  both  scarce 
and  high  in  price,  it  is  reported.  The 
production  of  one  representative  pro- 
ducer is  only  60  per  cent  of  normal  at 
present.  Conditions  in  general  are  im- 
proving, however.  Manufacturers  are 
now  fairly  well  caught  up  on  orders 
and  deliveries  can  be  made  in  better 
time.  Delivery  quotations  cover  a  wide 
range  of  from  about  two  to  eight  weeks. 
Labor  conditions  are  also  beginning  to 
ease  up.  Stocks  while  fair  on  some 
types  of  window  glass,  on  the  whole 
are  low.  This  is  especially  true  of  the 
double-strength  glass  usually  placed  in 
car  windows.  According  to  one  pro- 
ducer the  production  of  this  type  of 
glass  is  proportionately  slower  than 
ever  before.  The  receipt  of  orders 
which  should  have  arrived  months  ago 
is  said  to  have  somewhat  relieved  the 
present  situation.  Some  quantities  of 
window  glass  are  arriving  from  abroad, 
notably  Antwerp,  but  these  receipts  are 


but  a  drop  in  the  bucket.  The  field  is 
apparently  too  well  covered  by  domestic 
producers  to  encourage  foreig:n  compe- 
tition. 

Producers  see  no  reason  for  any  im- 
mediate change  in  prices.  The  con- 
sensus of  opinion  seems  to  be  that  no 
fluctuation  will  take  place  within  the 
next  few  months.  One  reason  may  be 
the  fact  that  manufacturers  have  con- 
tracted ahead  for  raw  material  sup- 
plies. 

Carbon  Brush  Deliveries 
Fairly  Prompt 

From  Two  to  Three  Weeks  Is  Generally 

Quoted — Heavy  Demand  and  Good 

Supply  of  Raw  Material 

There  is  no  shortage  of  carbon 
brushes,  according  to  representative 
manufacturers.  Deliveries  are  being 
made  in  good  shape  and  are  improving 
somewhat  under  the  influence  of  better 
conditions  of  production.  In  general, 
orders  are  filled  in  about  two  weeks, 
ranging  up  to  three  weeks  in  many  cases. 
So  far  as  could  be  learned  but  one 
producer  is  unable  to  make  such  prompt 
shipments  and  from  four  to  eight  weeks 
is  quoted  in  this  case.  Deliveries  of 
railway  type  brushes  are  made  in 
slightly  better  time  in  some  cases  and 
about  within  the  same  limits  in  others. 

Heavy  orders  are  generally  reported 
by  producers.  Railway  brushes  are 
even  in  stronger  demand  than  usual.  In 
some  quarters  this  demand  is  said  to 
have  slackened  recently,  but  a  larger 
buying  movement  seems  to  be  looked 
for  soon.  Traction  companies  are  said 
to  have  pretty  well  anticipated  their 
needs  for  brushes  and  their  reserve  sup- 
plies   are    consequently    fairly    heavy. 
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Factory  stocks  of  unfinished  carbon  are 
in  good  condition,  so  that  raw  material 
is  not  seriously  affecting  the  supply  of 
carbon  brushes.  Improved  transporta- 
tion is  also  aiding  the  situation.  As  a 
result,  production,  except  in  one  or  two 
instances,  is  proceeding  at  a  normal 
pace.  One  of  the  large  manufacturers 
reports  an  increase  in  output  last  year 
of  33  per  cent.  The  present  season  is 
expected  to  show  an  even  larger  output 
due  to  plant  additions.  Labor  condi- 
tions in  the  industry  are  much  better 
and  no  trouble  from  this  source  is  now 
being  experienced.  An  entire  absence 
of  cancellations  is  also  noted. 

Prices  have  been  holding  steady. 
Most  manufacturers  say  they  antici- 
pate no  increase  soon,  though  the  ex- 
ception is  provided  by  one  large  com- 
pany which  looks  for  higher  prices  to 
materialize. 


Production  of  Turnstiles 
Is  Improving 

Raw     Material     Has     Been     Showing 

Deliveries — Demand   Is   Normal, 

with  Prices  Holding  Steady 

Manufacturers  of  turnstiles  report  a 
demand  for  their  product  during  the 
past  year  that  compares  favorably  with 
other  seasons.  Orders  from  electric 
railways  have  not  been  extraordinarily 
large  because  the  construction  of  new 
terminals,  etc.,  has  been  somewhat  cur- 
tailed. On  the  other  hand,  the  buying 
of  turnstiles  by  such  interests  as  ath- 
letic and  amusement  parks  has  been 
unusually  large,  it  is  reported.  Pro- 
ducers are  extremely  optimistic  over 
the  outlook  for  next  year's  business. 

Construction  work  in  many  lines 
which  requires  the  use  of  turnstiles  is 
expected  to  go  forward  in  increased  vol- 


ume. One  of  the  large  manufacturers 
is  also  looking  for  a  big  field  to  open 
up  in  the  use  of  these  machines  on 
street  cars  to  register  automatically  the 
number  of  passengers.  A  turnstile  for 
this  purpose  has  been  developed  and 
successfully  experimented  with  on 
several  lines,  it  is  stated. 

At  the  present  time  factories  are  en- 
deavoring to  accumulate  surplus  stocks 
in  anticipation  of  the  expected  spring 
buying.  Production  during  the  winter 
closely  follows  the  estimated  future  re- 
quirements of  all  interests,  however. 
For  this  reason  manufacturers  state 
that  traction  companies  should  \now 
start  to  figure  their  needs  for  1921  in 
this  line,  with  a  view  to  ordering  sup- 
plies three  months  in  advance  for  ship- 
ment next  spring.  In  this  producers 
can  accurately  gage  the  number  of 
turnstiles  that  will  be  needed  next  year. 
By  governing  production  accordingly 
delays  in  making  shipments  may  be 
avoided,  it  is  said. 

The  labor  situation  at  factories  is  re- 
ported satisfactory.  Raw  material  has 
been  retarding  production  in  the  past, 
however.  This  condition  is  now  con- 
siderably relieved  as  a  result  of  better 
transportation  and  quicker  shipments 
from  steel  mills.  Orders  in  some  cases 
have  been  running  behind  and  stocks  of 
the  finished  goods  have  been  corre- 
spondingly low.  With  the  dull  season  at 
hand,  however,  this  is  expected  to  be 
remedied. 

A  few  cancellations  have  been  made 
as  a  result  of  long  deliveries,  but  the 
number,  it  is  stated,  is  not  alarming. 
Prices  have  remained  steady  for  some 
months  and  the  outlook  seems  to  be  for 
the  present  level  to  hold  firm  until  the 
first  of  next  year  at  least.  After  that 
date  the  tendency  of  prices  may  be  up- 
ward, manufacturers  think. 


Rolling  Stock 


Birmingham  (Ala.)  Railway,  Light 
&  Power  Company  is  reconstructing 
many  of  its  old  cars  and  installing 
new   motors. 

Interstate  Public  Service  Company, 
Indianapolis,  Ind.,  has  purchased  fif- 
teen new  freight  cars  that  are  scheduled 
for  delivery  in  December,  it  is  re- 
ported. The  eight  all-steel  62-ft.  pas- 
senger cars  ordered  some  time  ago  are 
expected  to  be  placed  in  operation  in 
November,  it  is  stated. 


Track  and  Roadway 


Danbury  &  Bethel  Street  Railway, 
Danbury,  Conn. — The  Danbury  &  Bethel 
Street  Railway  has  begun  the  construc- 
tion of  a  line  on  West  Street.  This 
connecting  line  joining  the  present 
tracks  on  West  Street  opposite  Oi-chard 
Street  will  run  alongside  the  park  at 
the  junction  of  West  and  Division 
Streets  and  will  not  go  into  the  center 
of  the  street  until  after  it  leaves  Divi- 
sion Street. 

Central  Texas  Electric  Railway, 
Waco,  Tex. — O.  A.  Ryfle,  president  and 
general  manager  of  the  Central  Texas 
Electric  Railway,  with  headquarters  at 
Waco,  has  been  advised  that  100  tons 
of  steel  rails  for  the  Waco-Temple  In- 
terurban  are  now  en  route  to  Waco. 
Other  material  is  on  the  ground  and 
the  laying  of  the  track  of  the  first  6 
miles  of  this  line,  extending  from  Waco 
to  Robinson,  will  begin  in  a  few  days. 

Richmond  -  Fairfield  Railway,  Rich- 
mond, Va.  —  The  Richmond  -  Fairfield 
Railway,  a  recent  incorporation,  is  mak- 
ing real  progress  according  to  its  presi- 


Augusts,  1920 

October  1,  1920 

19.00 

18.50    to    18  75 

2   50  to  23.00 

21.50    to    22.00 

8  50 

7  75 

43  00 

43  00 

8.02i 

7.70    to      7.80 

48.25 

42  75 

33.00 


NEW  YORK  METAL  MARKET  PRICES 


Copper  ingots,  cents  per  lb 

Copper  wire  base,  cents  per  lb 22 

Lead,  cents  per  lb 

Nickel .  cents  per  lb 

Zinc,  cents  per  lb 

Tin,  cents  per  lb 

Aluminum,  98  to  99  per  cent,  cents  per 
lb 


Rubber-covered   wire  base.   New   York, 
cents  per  lb 

Weatherproof  w!re,  (100  lb.  lota),  cents 
per  lb 

Standard  Bessemer  Steel  Kaila,  per  gross 
ton 

Standard  open  hearth  rails,  per  gross  ton 

T-rail,  high  (Shanghai),  cents  per  ib 

Rails,  girder  ^grooved),  cents  pfr  lb. . . . 

Wire  nails,  Pittsburgh,  cents  per  lb 

Railroad  spikes,  drive,  Pittsburgh  base 
cents  per  lb 

Railroad  spikes,  screw,  Pittsburgh  base, 
cents  per  lb 

Tie  plates  (flat  type),  cents  per  lb 

Tie  plates,  (brace  type),  cents  per  lb.. .  . 

Tie  rods.  Pittsbiu-gh  base,  cents  per  lb. .  . 

Fish  plates,  cents  per  lb. 

Angle  bars,  cents  per  lb 

Rail   bolts   and   nuts,  Pittsburgh   base, 
cents  per  lb 

Steel  bars,  Pittsburgh,  cents  per  lb 

Sheet  iron,  black  (24  gage),  Pittsburgh, 
cents  per  lb 

Sheet  iron,  galvanized  (24  gage),  Pitts- 
burgh, cents  per  lb 

Galvanized     barbed     wire,     Pittsburgh, 
cents  per  lb 


35.10 


OLD  METAL  PRICES— NEW  YORK 


Heavy  copper,  cents  per  lb . 

Light  copper,  cents  per  lb 

Hea\-y  brass,  cents  per  lb 

Zinc,  cents  per  lb 

Yellow  brass,  cents  per  lb 

Lead,  heavy,  cents  per  lb 

Steel  car  axles.  Chicago,  per  net  ton .... 
Old  carwheels,  Chicago,  per  gross  ton. . 
Steel  rails  (scrap)  Chicago,  per  gross  ton 
Steel  rails  (relaying),  Chicago,  gross  ton 
Machine  shop  turnings,  Chicago,  net  ton 


ELECTRIC  RAILWAY  MATERIAL  PRICES 


Galvanized   wire,  ordinary,   Pittsburgh, 

cents  per  lb 

Car  window  glass  (single  strength) ,  first 

three  brackets,  A  quality,  New  York, 

discount* 

Car  window  glass  (single  strength),  first 

three  brackets,  B  quality,  New  York, 

discount 

Car  window  glass  (double  strength,  all 

sizes,  AA  quality)  New  York,  discount 
Waste,  wool  (according  to  grade) ,  cents 

per !b 

Waste,  cotton  ( 1 00  lb.  bale)  .cents  per  lb. 
Asphalt,  hot  ( I  50  tons  minimum) ,  per 

ton  delivered 

Asphalt,  cold  (150  tons  minimum,  pkgs. 

weighed  in),  per  ton 

Asphalt,  filler,  per  ton 

Cement,  New  York,  perbbl 

Linseed  oil  (raw,  5  bbl  lots).  New  York, 

per  gal 

Lin.seed   oil  (boiled,    5  bbl.   lots),   New 

York,  per  gal 

White  lead   (100  lb.  keg).   New  York, 

cents  per  lb 

Turpentine  (bbl.  lots).  New  York,  cents 

per  gal 
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28.00 

29.00 

29  00 

45  00  to  63 
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3  00 

3  00 

325to    4 

00 
00 

50 

45  00 
47  00 

to    63  00 
to    65.00 

4^25 

4  00  to    5 

75 

4  50 

to      6.00 

4:  00 

4.00 

7.00 

3.75  to    4 

3  75  to    4 

75 
75 

4  00 
4  00 

4^00 
4  00 
7  00 

to      5  00 
to      5  00 

6  00  to    7 
2  35  to    4 

50 
00 

6  00 
2.35 

to      7  00 
to      4  00 

4.20  to    7 

85 

4.20 

to      7  35 

5  25  to    8 

55 

5.25 

to      8  30 

4  45 

4  45 

Aug.  3,  1920 

Oct 

1, 

1920 

15  50  to  16  00 

15.25 

to 

15.50 

13  50  to  13  75 

13.00 

to 

13,25 

9  25  to    9  50 

8  50 

to 

9  00 

5  50  to    5  75 

4  50 

to 

5  00 

7.25  to    7.75 

6  50 

to 

7  00 

7  25  to    7   50 

6.50 

to 

6.75 

33  50  to  34  50 

33  00 

to 

34.00 

36  00  to  36.50 

37  00 

to 

38  00 

28  00  to  28  50 

27  50 

to 

28  00 

35  00  to  36.00 

37  50 

to 

38  50 

9,50  to  10.00 

9.00 

to 

9  50 

August  3,  1920 

October  1 

1920 

4.20 

3.70 

to 

4.70 

77% 


77% 


77% 

77% 

79% 

79% 

17  to  23 
15  to  17} 

17  to  23 
15tol7} 

38.00 

40.00 

42.50 

45.00 

5.10 

42  50 

40,00 

5,10 

1,58 

1.22 

1.605 

1.24 

15} 

15} 

1.65 

1.46 

♦These  prices  are  f.o.b.  works,  with  boxing  charges  extra. 
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dent.  The  relaying  of  track  and  the 
installing  of  new  overhead  wires  have 
already  been  started. 

Toronto  (Out.)  Civic  Railway. — Com- 
missioner R.  C.  Harris  has  recom- 
mended the  construction  of  a  permanent 
double-track  line  on  Bloor  Street  from 
Runneymede  Road  to  Jane  Street.  It 
will  cost  approximately  $104,245. 

Pacific  Electric  Railway,  Los  Angeles, 
Cal. — The  Pacific  Electric  Railway  has 
recently  announced  in  detail  its  pro- 
gram of  reconstruction  work  delayed 
by  the  late  war.  The  greater  portion  of 
this  improvement  work  in  Southern  Cal- 
ifornia became  necessary  principally 
through  franchise  and  legal  obligation. 
The  improvement  plans  referred  to  are 
now  under  way. 

Hydro-Electric  Power  Commission, 
Ont. — The  double-tracking  of  London 
Street,  West,  has  been  started,  and  the 
proposed  improvements  to  the  local 
street  railway  system,  now  operated  by 
the  Hydro-Electric  Commission  of  On- 
tario will  be  rushed  to  completion.  In 
the  June  26  issue  of  the  Electric  Rail- 
way Journal,  reference  to  this  im- 
provement on  London  Street  was  made. 

Chicago  North  Shore  &  Milwaukee 
Railroad,  Highwood,  111. — The  Chicago, 
North  Shore  &  Milwaukee  Railroad  op- 
erating in  Waukegon  will  extend  its 
line  from  North  Avenue  to  Greenwood 
Avenue,  then  east  to  the  Chicago  & 
Northwestern  Railroad's  tracks.  A  sur- 
vey of  these  streets  has  just  been  made 
and  the  work  of  estimating  the  cost 
is  well  under  way.  The  extension  will 
be  approximately  2  miles  and  is  prac- 
tically assured. 

Connecticut  Valley  Street  Railway, 
Greenfield,  Mass. — The  Connecticut  Val- 
ley Street  Railway  has  petitioned  the 
Selectmen  of  Greenfield  to  relocate  the 
tracks  in  Deerfield  Street  and  to  add  a 
spur  track  from  the  main  line. 

Brockton  &  Plymouth  Street  Railway, 
Plymouth,  Mass. — The  Brockton  &  Ply- 
mouth Street  Railway  has  laid  new 
track  from  the  carhouse  to  Jaboz  Comer 
and  from  Hotel  Pilgrim  to  Hornblower's 
estate. 

Trenton  &  Mercer  County  Traction 
Corporation,  Trenton,  N.  J. — The  State 
Highway  Commission  has  approved  of 
the  application  of  the  Trenton  &  Mercer 
County  Traction  Corporation  for  the 
removal  of  a  spur  on  its  Slackwood 
branch  along  the  Brunswick  pike. 

New  York,  Westchester  &  Boston 
Railway,  N.  Y.— The  New  York,  West- 
chester &  Boston  Railway  expects  to 
build  1.5  miles  of  standard  double-track 
railroad,  an  extension  of  the  present 
line  from  a  point  I  mile  east  of  New 
Rochelle  to  Chatsworth  Avenue,  Larch- 
mont. 

Brockton  &  Plymouth  Street  Railway, 
Plymouth,  Mass. — The  Brockton  &  Ply- 
mouth Street  Railway  has  installed  two 
miles  of  copper  trolley  wire  and  plans 
for  additional  wire  have  been  made. 
Nearly  200  new  35-ft.  poles  have  been 
set  replacing  old  equipment.  The 
wooden  poles   upon   the   West   side   of 


Main  Street  will  soon  be  removed  and 
permission  has  been  secured  of  all  the 
property  owners  to  string  the  trolley 
wire  to  the  buildings. 

St.  Paul  City  Railway,  Minneapolis, 
Minn.— The  St.  Paul  City  Railway  will 
extend  its  lines  in  the  suburb  3  miles 
just  as  soon  as  earnings  will  permit. 

St.  Joseph  Railway,  Light  Heat  & 
Power  Company,  St.  Joseph,  Mo. — Resi- 
dents of  St.  Joseph  have  petitioned  the 
City  Council  for  an  extension  of  the 
Prospect  Avenue  line  to  Third  Street 
and  Hamburg  Avenue.  The  St.  Joseph 
Railway,  Light,  Heat  &  Power  Company 
is  not  in  favor  of  this  movement  on  the 
ground  that  it  would  not  be  a  profitable 
undertaking. 

West  Virginia  Traction  &  Electric 
Company,  Wheeling,  W.  Va.— The  West 
Virginia  Traction  &  Electric  Company 
will  start  at  once  the  laying  of  the  new 
tracks  that  will  enable  the  re-routing  of 
its  cars  up  Eoff  to  Twelfth,  to  Chapline 
and  South  to  Sixteenth  on  the  outbound 
trip.  The  new  routing  will  dispense 
with  the  Market  Street  tracks  and  traf- 
fic to  Elm  Grove  down  that  thorough- 
fare. It  will  relieve  traffic  congestion 
along  upper  Chapline  Street,  Eleventh 
and  Market  between  Eleventh  and  Six- 
teenth. 


Trade  Notes 


Power  Houses,  Shops 
and  Buildings 


Three  Rivers  (Que.)  Traction  Com- 
pany.— The  Three  Rivers  Traction  Com- 
pany has  purchased  a  site  on  St. 
Maurice  Street  and  contemplate  erect- 
ing a  station  and  waiting  room. 

New  York,  Westchester  &  Boston 
Railway,  N.  Y.— The  New  York,  West- 
chester &  Boston  Railway  expects  to 
build  one  16-ft.  I  beam  and  concrete 
slab  bridge  and  two  frame  temporary 
stations  with  standard  high  platforms. 
One  will  be  located  about  midway  at 
Potter  Avenue  and  one  at  Chatsworth 
Avenue  at  the  Larchmont  end. 

Havana  Electric  Railway,  Light  & 
Power  Company,  Havana,  Cuba. — The 
Havana  Electric  Railway,  Light  & 
Power  Company  is  planning  an  exten- 
sion and  reconstruction  of  its  shops 
for  the  maintenance  of  rolling  stock. 

Havana  Electric  Railway,  Light  & 
Power  Ck>mpany,   Havana,   Cuba. — The 

Havana  Electric  Railway,  Light  & 
Power  Company  has  recently  contracted 
for  50,000  k.w.  generating  apparatus  to 
install  in  the  present  power  plant. 
There  will  be  additions  to  the  piping 
system,  and  a  distilling  equipment  for 
boiler  feed  water,  new  feed  pumps  and 
economizers  is  being  considered.  The 
company  will  also  build  a  reinforced 
concrete  wharf  on  the  harbor  frontage 
of  the  gas  works  property  at  Rincon 
de  Melones,  which  will  be  provided  with 
movable  coaling  crane  to  receive  coal 
from  ships  and  barges  and  to  load 
cars — about  100  tons  per  hour  capacity. 
Another  improvement  will  be  the  con- 
struction of  a  steel  building,  50  ft.  x 
150  ft.  for  company  automobile  trucks. 


The      General      Electric      Company, 

Schenectady,  N.  Y.,  is  having  plans  pre- 
pared for  a  five-story  factory  addition, 
70  ft.  X  400  ft.,  to  its  Pittsfield  Works. 

The  Marion  Insulated  Wire  &  Rubber 
Company,  Marion,  Ind.,  has  awarded 
contract  for  a  three-story-and-base- 
ment,   35-ft.   x   60-ft.   extension. 

The  Consolidated  Wire  and  Machiaery 
Corporation,  519-527  West  Van  Buren 
Street,  Chicago,  is  issuing  a  loose-leaf 
price  list  of  new  and  second-hand 
motors,  Kuhlman  transformers  and 
miscellaneous   materials. 

The  Monroe-Louisiana  Carbon  Com- 
pany, Monroe,  recently  organized,  con- 
templates the  construction  of  a  large 
carbon  plant  at  Hancock,  near  Monroe, 
to  cost,  including  equipment,  about 
$1,000,000.  Barney  Oakland  of  Monroe 
is  superintendent. 

Roller-Smith  0>mpany,  233  Broad- 
way, New  York  City,  announces  the 
appointment  of  the  Mountain  State? 
Machinery  Company,  1710  Glenami 
Street,  Denver,  Col.,  as  its  agent  for 
the  states  of  Colorado,  Wyoming  and 
New  Mexico.  The  Mountain  States 
Machinery  Company  will,  in  addition, 
handle  the  products  of  Crocker- 
Wheeler  Company,  Maloney  Electric 
Company,  Cutler-Hammer  Manufac- 
turing Company,  Ten-y  Steam  Turbine 
Company   and   others. 


New  Advertising  Literature 


Panel  Supports. — The  General  Elec- 
tric Company,  Schenectady,  N.  Y.,  has 
issued  bulletin  No.  47,703-A,  to  super- 
sede No.  47,003.  It  describes  stand- 
ardized fittings  and  such  accessories. 

Combustion  Ontrol. — The  Engineer 
Company,  17  Battery  Place,  New  York, 
has  just  printed  a  booklet  on  "Modern 
Practice  in  Combustion  Control,"  of  in- 
terest to  all  steam-station  engfineers. 

Insulator  Testing. — T.  F.  Johnson, 
Jr.,  Atlanta,  Ga.,  is  distributing  five 
booklets  describing  his  insulator-testing 
methods  and  methods  of  working  on  live 
lines. 

Melting  Pots. — The  Cutler-Hammer 
Manufacturing  Company,  Milwaukee, 
Wis.,  has  issued  a  two-page  leaflet,  en- 
titled "Metal  Melting  Pots,"  describ- 
ing the  C-H  melting  pots,  both  por- 
table and  bench  types. 

Switchboard  Panels. — GJeneral  Elec- 
tric Company,  Schenectady,  N.  Y.,  has 
issued  bulletin  47001-A,  superseding 
No.  47001,  on  standard  unit  switch- 
board panels  for  both  direct  current  and 
alternating  current  in  large  and  small 
capacity  plants. 

Water  Softeners,  Filters,  Etc. — ^The 
Permutit  Company,  440  Fourth  Ave- 
nue, New  York  City,  has  issued  bulle- 
tin No.  101,  entitled  "Permutit  Water 
Rectification  Systems,"  in  which  it  de- 
scribes and  illustrates  its  products,  in- 
cluding water  softeners,  filters,  man- 
ganese removal  equipment,  etc 
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STONE   &   WEBSTER 

Incorporated 


DESIGN  steam  power  stations,  hydro-electric  develop- 
ments, transmission  lines,  city  and  intern  rban 
railways,  gas  and  chemical  plants,  industrial 
plants,  warehouses  and  buildings. 

CONSTRUCT  either  from  their  own  designs  or  from 
designs  of  other  engineers  or  architects. 


MANAGE  public  utility  and  industrial  companies. 

REPORT  on  going  concerns,  proposed  extensions  and 
new  projects. 

FINANCE  industrial  and  public  utility  properties  and 
conduct  an  investment  banking  business. 


NEW  YORK 


BOSTON 


CHICAGO 
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SANDERSON  &  PORTER 


ENGINEERS 


EXAMINATIONS— REPORTS-VALUATIONS 


DESIGN-CONSTRUCTION 


OPERATION— MANAGEMENT 

of 
UTILITY  and  INDUSTRIAL  PROPERTIES 


NEW  YORK 
CHICAGO  SAN   FRANCISCO 
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jforl).  Bacon  &  ^avie 

Service 


The  service  comprises  Designing  and  Construction  Engineering: 
Operation  and  Management;  Valuation  and  Reports,  including 
Accounting;  Special  Investigations  and  Expert  Testimony;  Pur- 
chasing and  Inspection;  Financing  and  Developing. 

The  service  is  rendered  by  an  operating  staff  of  upwards  of  500 
trained  employes  in  the  departments  above  indicated. 

The  present  may  be  termed  a  time  for  taking  account  of  stock  and 
for  this  no  department  of  ours  is  in  a  position  to  render  greater 
service  to  Industrial,  Manufacturing,  Transportation,  Public 
Utility  and  Mercantile  Interests,  than  is  our  Valuation  and  Re- 
port Department. 

During  the  past  two  years  this  Department  has  valued  such  property 
exceeding  in  value  Two  Billion  Dollars. 

This  Valuation  Service  is  so  broad  in  scope  and  scientific  in  applica- 
tion that  our  Reports  have  become  an  asset  in  almost  every  line 
of  endeavor. 


Write  today  for  our  new  Valuation  Pamphlet  No.  27Y. 


£nainccr0 

115  BROADWAY 
NEW  YORK 
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The  J.  G.  White  Engineering 

Corporation 


Engineers  j^mk  Constructors 


For  Over  Thirty  Years  Designers  and  Builders  of 
Electric  Railways  in  All  Parts  of  the  World 

also  of 

Factories  and  Industrial  Units  of  every  description 

Hydro-electric  Developments  Steam  Power  Stations 

Steam  Railways  Water  Works 

Gas  Plants  Transmission  Systems 

43  Exchange  Place        :        :        :         New  York 


The  J.  G.  White  Management 

Corporation 

Operators    and   Managers    of    Public    Service 
Properties  and  Industrial  Corporations 

Our  organization  of   specialists   skilled 

in    producing   highest   efficiencies 

and  lowest  costs  of  operations 

43  Exchange  Place        :        :        :        New  York 
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PARSONS, 

KLAPP, 

BRINCKERHOFF 

&  DOUGLAS 

(Formerly  Barclay,  Parsons  &  Klapp) 

Engineers,  Constructors,  Managers 


RAILWAY,  LIGHT  and  INDUSTRIAL  PLANTS 
Designed,  Built  and  Operated 

APPRAISALS,  VALUATIONS,    INVESTIGATIONS, 
RATE  CASES  and  TRAFFIC  REPORTS 


NEW  YORK 

84  Pine  St. 

CLEVELAND  PORTSMOUTH,  VA. 

207  Leader  News  Bldg.  Ferry  Building 
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Private  Operation  of  Public  Transit  can 
Continue  only  if  the  Operator  is  Willing 
to  Adopt  These  Two  Fundamentals: 


Motor  Buses 
Trackless  Trolleys 
Graduated  Fares 


First — Install  any  modern  means  of  popular- 
price  transportation,  whether  on  rails 
or  rubber,  required  to  keep  step  with 
community  growth. 

Second— X^Tpiy  fare  schedules  which  will  bring 
needed  revenue  from  more  willing  in- 
stead of  fewer  unwilling  riders. 


WALTER  JACKSON 

Consultant 
143  Crary  Avenue,  Mount  Vernon,  N.  Y. 


Hjiiiijiiiiiiiiiniiiiiiiiiiiiiriiiiiiiiiiiiiiii iiininiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiimiiiiiiiiiMiiiiimiiiniiiiiiiiiiiiiiiiiiiiiii iiiiiniiiiiiiiiiiiriiiiin iiiiiiiiiiiiiiiiiiiiiiiiim iiiiriiiiiriiiiiiiiiiiiiiiiii Miiiiimiiiiiiiiiiiiiiiiiiuiir iiiiiiiiiiiiiiimiiiiii: 

.iiiiiiiiulimMuiiiiiii iimiiiiiiJliiifiiii I Miiiriiririiiriiiiiriiiniiiiiijiiiijiiiiiiiiiiriiiiiiiiiiijiiiiiiriiiii jiiiiiiiiiiiillllriiiiiiiiiimiliiMiuiiiiiiiiiiilii iii mil iiiiiliiliiiiiiiiiinti iiiiiiiiiiiiiiiiillllinililliiiimiiiiiiiiliiiilliliillilllllitiiiiiii«- 


"SEARCHLIGHT" 
Want  ads  Talk- 


Bluiiiiimiimiiinmininiiiiiniiiiinimiimiiiiiiiiiiiiiiiiiiiiiiiiiiimiiiiiiimimiimiiiiiiiiiiiiiiiii 


They  go  direct  to  those  in  the  in- 
dustry you  wish  to  reach  and  tell 
your  story  in  a  forceful  and  bus- 
iness-like way. 


They  don't  mince   words  but  get  | 

right  to  the  point.  | 

They  will  sell  equipment  you  no  | 

longer  need  or  find  equipment  you  | 

want;  sell  your  services  or  locate  | 

experienced  help ;  it  doesn't  matter  | 

what,  if  it's  of  interest  to  the  men  | 

in  this  industry,  "Searchlight"  ads  | 

can    help    you  —  quickly    and    at  | 

small  cost.  i 

For  Every  Business  Want 

''Think  Searchlight  First''  | 

0144  I 
iiimmiiiiiiimiiiiiiiiiiiiiiiiiiiiiiiiinniiiiiiiiiiiiiiiiiiiiimiiitiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiimiiiiiiiiiiiiiiiiiiiinMiiiiiiiiiiiiiiiiniimiiiiiiiraiiiHiiiiiiiiiiiiimiiu 
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rhis  design  involves  some 
radical  but  practical  im- 
provements which  insure 
remarkable  low  investment. 
These  designs  are  the  results 
of  years  of  experience  and 
study. 

From  time  to  time  other  new 
designs  dealing  with  essential 
parts  of  power  generating 
systems  will  be  shown  here. 


Let  Us  Not  Overlook  the  One  Essential 
in  the  Operation  of  the  Power  Plant 


The  one  function  of  the  power  plant  is  to 
supply  electrical  energy  at  the  lowest  pos- 
sible cost.  No  equipment  should  be  pro- 
vided, no  building  or  architectural  ex- 
pense involved  which  does  not  work  to 
this  one  end.  There  is  no  excuse  for  re- 
duction in  the  quality  of  plant  equipment 
— but  savings  in  the  amount  of  piping  re- 
quired and  other  parts  of  like  nature  are 
not  only  justified  but  demanded  in  order 
to  secure  a  minimum  cost  per  kw.  More 
indicating  and  recording  instruments 
must  be  provided,  stokers  installed  and 
steam  driven  auxiliaries  supplanted  by 
motor  driven. 


In  this  connection,  we  offer  our  experi- 
ence and  our  services  in  the  design  and 
construction  of  UNIT  POWER 
PLANTS — a  design  that  may  be  built  in 
units  or  sections,  each  section  complete  in 
itself  and  able  to  render  efficient,  reliable, 
low  cost  service  with  minimum  invest- 
ment. The  first  cost  will  vary  approxi- 
mately directly  with  the  installed  capac- 
ity, but  the  cost  of  generating  current — 
and  this  is  the  essential  consideration — 
will  reach  the  lowest  possible  level. 

Without  obligation  or  cost  on  your  part,  we  would 
be  glad  to  make  preliminary  recommendaiinns  on 
your  problems. 


E.  W.  Clark  &  Go.  Management  Corporation 

Columbus,    Ohio 
Management,  Engineering  and   Construction   of   Railway,  Ligltting  and  Power  Properties. 
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jforb,  Bacon  ^  2)avi8, 


Engineers. 

115  BROADWAY 
NEW  YORK 


■A 


STONE  &  WEBSTER 

incorporated 

Demcn  and  Construot  Steam  Power  Stations,  Water  Power 

Devmopments.  Transmission  Tjnes,  Substations,  Gas  Plants. 

NEW  YORK  BOSTON  CHICAGO 


SANDERSON   &  PORTER 

ENGINEERS 

REPORTS,  DESIGNS,  CONSTRUCTION,  MANAGEMENT 
HYDRO-ELECTRIC  DEVELOPMENTS 

RAILWAY,    LIGHT  and  POWER  PROPERTIES 

CHICAGO  NEW  YORK  SAN   FRANCISCO 


The  Arnold  Company 

ENGINEERS— CONSTRUCTORS 

ELECTRICAL— CIVIL— MECHANICAt 

105  South  La  Salle  Street 

CHICAGO 


ALBERT  S.  RICHEY 

ELECTRIC  RAILWAY  ENGINEER 

WORCESTER  POLYTECHNIC  INSTITUTE 

WORCESTER,   MASSACHUSETTS 


REPUBLIC  ENGINEERS,  INC. 

CONSULTING    AND    CONSTRUCTING    ENGINEERS 

Faluations  Reports  InvestigaJtotu 

Designs  Construction         Management 

60  BROADWAY,  NEW  YORK 

CLEVELAND,  OHIO  YOUNGSTOWN,    OHIO 

niaminatmgr  Bldgr.  Maboninr  Bank  Bldf. 


C.  E.  SMITH  &  CO. 

ConMvttting  Enginmerm 

2065-75  Railway  Exchange  Bide.,  St.  Louis,  Mo. 

Cliica(o  Kansas  City 

InTestications,  Appraisals,  Expert  Testimony,  Bridge 

ancl  Structural  Work,  Electrification,  Grade  Crossing 

Elimination,   Foundations,   Power   Plants 


HEMPHILL  &  WELLS 

CONSULTING  ENGINEERS 

Gardner  P.  Wells  Albert  W.  Hemphill 

APPRAISALS 

INVESTIGATIONS  COVERING 

Reorganization      Management      Operation      Construction 

43  Cedar  Street,  New  York  City 


THE  J.  G.  WHITE 
ENGINEERING  CORPORATION 

Engineers — Constructors 

Industrial  Plants,  Buildings,  Steam  Power  PlanU,  Water 
Powers,  Gas  Plants,  Steam  and  Electric  Railroads, 
Transmission    Systems 

43  Exchange  Place,  New  York 


JOHN  A.  BEELER 

OPERATING  AND  RATE  INVESTIGATIONS 

TRAFFIC  SURVEYS  AND  SCHEDULES 

MANAGEMENT  -  CONSTRUCTION  -  APPRAISALS 

DIFFICULT  WORK  EXECUTED 

52  VANDERBILT  AVE.,  NEW  YORK 


A.  L.  DRUM  &  COMPANY 

CONSULTING  AND  C0NSTRUCTIN6  ENGINEERS 

VALUATIONS  AND  FINANCIAL  REPORTS 

CONSTRUCTION  AND  MANAGEMENT  OF  ELECTRIC 

RAILWAYS 

76  West  Monroe  St.  CHICAGO.  ILL. 


ENGELHARDT  W.  HOLST 

Consulting   Engineer 

Appraisals,     Reports,     Rates,     Service     investigatioa 

studies  on   financial  and   physical   rehabilitatioa 

Reorganization,     Operation,     Management 

683  Atlantic  Ave.,  Boston,  Mass. 


WE  BUILD  TRACKS 

Construction — Maintenance — Rehabilitation 

ENGEL  &  HEVENOR 

Track  Engineer* — Contractor* 
220  Broadway,  New  York  City 


ROBERT  M.  FEUSTEL 

CONSULTING  ENGINEER 

Rate,  Traffic  and  Reorganization 

Investigations 

Fort  Wayne,   Indiana 


The  Oscar  C.  Jurney 
Amusement  Park  Corporation 

Consulting — Constructing  and   Operating  Experts 

Longacre  Building  New  York  City 


The  Most  Successful  Men  in  the  Electric  Railway  In- 
dustry read  the 

ELECTRIC  RAILWAY  JOURNAL 

Every  Week 
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^Manufacturers  of  Steel  Structures  of  all  classes 
particularly  BrIDGES  and  BuILDINGS 


Sales  Offices 

NEW  YORK,  N.Y.       .     .      30  Church  Street  St.  Louis.  Mo.     .      Third  Nalioryal  Bank  Building 

Philadalphia,  Pa Widener  Building  DenOer,  Colo.              First  National  Bank  Building 

Boston,  Mass.      .  ,  .     .      John  Hancock  Building  Salt  Lake  City,  Utah    .     .  Walker  Bank  Building 

Baltimore,  Md.    .     .       Continental  Trust  Building  Duluth,  Minn Woloin  Building 

PITTSBURGH.  PA.      ■     ■     ■      Frick  Building  Minneapolis,  Minn.  .     .  7th  Ave.  &  2nd  St..  5.  E. 

^Buffalo,  N.Y.   .    . .     , .   .  Marine  National  Bank 

Cincinnati,  Ohio.      .-.    ...      Union  Trust  Building  ^«"^«  <-"°^'  Representative: 

Atlanta.  Ga Candler  Building  U.  S.  Steel  Products  Co.,  Pacific  Coast  Dept: 

Cleveland.  Ohiq        .    '.     .     ;     Guardian  Building  San  Francisco,  Cal.     ....       Rialto  Building 

Detroit,  Mich.       .     Beecher  Ave-.  &  M.  C.  R.  R.  Portland,  Ore Selling  Building 

CHICAGO.  ILL.    .       208  South  La  Salle  'Street  Seattle,  Wash.         .4th  Ave.  So.,  Cor.  Conn.  Sl 

Export  Reprdsentaiive'^  United  Stales  Steel  Products  Co.,  30  Church  St..  N.  Y. 


JAMES  E.  ALLISON  &  GO. 

Consulting  Engineers 

Specializing  in  Utility  Rate  Cases  and 
Reports     to     Bankers     and     Investors 

Security  Building,  St.  Louis,  Mo. 


J.  L.  JACOBS  &  COMPANY 

Engineer* — StatUtician* 

Investigations — Reports — Expert  Testimony 

Management,  Organization  and   Cost  Control 

Industrial  Relations  Problems — Statistical  Analyses 

Monadnock  Building,  Chicago 


aiuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiijiiiuiiiimiiiiiiiiiiiiiiiiuiiiiiiiniiiiiuiiiiiiiiiiiiiiiiiiiimiiiiiiiiiiiiiiiiiiiiiiiiiiiiis 


THE  P.  EDWARD  WISH  SERVICE 

«™''v^''=i'  DETECTIVES  131  Stat.  St. 

NEW    YORK         Street  Railway  Inepeettan  BOSTON 


ELECTRICAL  TESTING  LABORATORIES 

Electrical,  Photometrical  and 

Mecbiuiical  Tettinc 

SOth  Street  and  East  End  Ave.,  New  York,  N.  Y 


Scofield  Engineering  Co. 

POWER  STATIONS 
HYDRAULIC  DEVELOPMENTS 


Contultinc     Endneara 
PHILADELPHIA.  PA. 

GAS  WOKKS 
BLBCTBIC  RAILWAYS 


SARGENT  &  LUNDY,  Engir^er.  "^ 

1412  Edison  BIdg.,  72  W.  Adams  St.,  Chicaco,  lU. 


Personal  Attention 

Despite  the  growth  of  our 
business,  it  has  remained  our 
fixed  policy  to  give  the  utmost 
personal  attention  to  every  in- 
dividual account.  Any  of  our 
officers  will  be  glad,  upon  re- 
quest, to  tell  or  write  you 
about  our  Service  as  applied 
to  your  business. 

Correspondence  Solicited 
Out-of-town  Accounts  Invited 

Resources:  over  $28,000,000 

The  Coal  &  Iron 
National  Bank 
of  the  City  of  New  York 
Cor.  Liberty  and  West  Sts. 


—I     SiiiiiiiiiiiiiiiniiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiriiiiiiiiiiiiiiiiiiiiiiiiiiiidiiiiiiiiiiiHiKiiiiiiiiiiiuiilc 
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Track  Work 


Ten  times  faster, 
90%  cheaper 

npRACK  drilling  operations,  with  Little 
-^  Giant  Portable  Electric  Track  Drills  on 
the  job,  are  handled  at  speeds  ten  to  twelve 
times  faster  than  old-time  hand  methods,  and 
at  a  saving  of  85  to  90%  in  cost.  Is  any 
further  argument  for  their  adoption  neces- 
sary? 

Under  the  most  severe  conditions  of  exposure 
and  abuse,  Little  Giant  gives  remarkable  per- 
formance in  the  hands  of  unskilled  labor. 

Ask  for  Bulletin  E-60. 

Visit  the  C-P  Exhibits,  Spaces 


Not  cheaper  drills, 
cheaper  drilling 

tITTLE  GIANT  Portable  Electric  Drills 
-'  readily  withstand  the  conditions  of  every 
out-of-door  drilling  job.  Their  lower-cost- 
per-year  performance  record  means  that  long 
after  the  average  drill  has  been  shopped, 
they're  still  delivering  dependable  service. 
Result — more  work  with  less  tool  investment. 
Large  overload  capacity,  low  temperature 
rise  and  long  life;  quick-acting  switch,  safety- 
first  attachment,  stub-tooth  gears,  thorough 
lubrication.    A.C.,  D.C.,  and  Universal  types. 

Ask  for  Bulletins  E-56,  E-S7,  E-58. 

101-103,  105-107,  Machinery  Hall 


Chicago  Pneumatic  Tool  Company 

Chicago  Pneumatic  Building   .   6  East  44th  Street   .   New  York 


BOYER  PNEUMATIC  HAMMERS  •  •  LITTLE 
CHICAGO  PNEUMATIC  AIR  COMPRESSORS- 
,s$^^&z-    -GAS     AND     STEAM      ENGINES" 


-0^' 


LITTLE 

Portable  Electric 
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Cost- Cutters 


Track    "dentists" 
that  cut  down  wear 

JUST  as  prompt  attention  to  a  decayed  spot 
in  a  tooth  preserves  the  tooth,  so  Little 
Giant  Portable  Electric  Grinders  lengthen 
track  life  by  keeping  "flats"  and  corrugations 
smooth. 

Working  fast  with  a  6-inch  emery  wheel, 
Little  Giants  also  cut  track  costs  by  cutting 
down  friction  and  vibration  on  curves  and 
stops.  Wound  for  600  volts.  A.C.,  D.C.,  and 
Universal  types. 

Ask  for  Bulletin  E-61. 


Do  your  spikes 
do  team-work? 

No  two  men  drive  nail  spikes  alike.  Re- 
sult— Inferior  track,  excessive  mainte- 
nance, to  say  nothing  of  decreased  factor  of 
safety. 

Screw  spikes  driven  by  Little  Giant  Electric 
Spike  Drivers  are  driven  with  the  s^me  ten- 
sion because  a  circuit  breaker  insures  uniform 
application  automatically. 

Screw  spikes  save  the  tie.  No  decay  due  to 
distortion  of  fibres  as  with  nail  spikes.  This 
rapid  and  inexpensive  method  of  spike  driv- 
ing described  in  Bulletin  E-60. 

Ask  for  your  copy. 


Sales  and* Service  Branches  all  over  the  World 


•BnuONOHAM   •CWCAOO         •DrntOTT         DuB  lOPUN  •MINNBAPOUS      •PHlIADtUTQA      RjCHMOND    '-    •SEATIU         BaHCEIONA     BRUSStl*  CHUmiANlA        HONOLULU  *lOMDON  aMOfnUAL    StOUl.  VANCOUVm 

•BOSTON  •ClNONNA-n       ELDORADO      FHANKLIN   *UmANCILES  -NtW  ORLEANS     •PrTTSBLmCH  SALT  LAKE  CTTY    •StLDUIS    •BCRUN  BUENOS  AIMS  •FHASeRSURCH      K>HANNESBLrRa      MADRID       OMKA  TOKYO  WtNNIFla 

•BUFTALO  •CliVHAND       EL  PaSO  .  HOUSTON      MaWAUKD    •NEW  YORK  •POBTIAND  "SaN  FRANCISCO      TUCSON  BOMBAY  CADU  HaVaNA  USBON  MILAN         -PaRB  TOROKTO 

BL-36 


GIANT  PNEUMATIC  AND  ELECTRIC  TOOLS 
VACUUM  PUMPS  ••GIANT  FUEL- OIL, 
•ROCK    AND     COAL     DRILLS*      g^^fy^^c^ 


GIANT 


Track  Tools 
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C-P  Labor  Savers 


Little  Giant 
Portable  Electric  Drills 

WORK  hustled  through,  lower- 
man-hour  and  tool-year  costs, 
reduced  tool  investment  —  all  argue 
in  favor  of  instaUing  Little  Giant 
Portable  Electric  Tools. 

All  sizes,  in  A.C.,  D.C.,  or  Universal 
types,  are  characterized  by  large  over- 
load capacity,  perfect  commutation, 
high  efficciency,  low  temperature  rise 
and  long  life.     Ask  for  Bulletin  581. 


Little  Giant 
Geared  Air  Hoists 

HOIST  Pneumatically!  Put  a 
Little  Giant  on  the  job  and  let 
it  pay  for  itself.  Tedious,  expensive 
hand-lifting  has  no  place  in  modern 
shops.  Little  Giants  do  the  work  of 
ten  men  at  one-tenth  the  cost  of  hand 
labor. 

Absolute  operating  safety.  Air  valve 
must  be  held  open  to  admit  power. 
Jam-ups  are  prevented  by  limit  stop. 
Automatic  air-brake  prevents  slippage. 
Both  portable  and  trolley-mounted 
types.  Capacities  1  to  10  tons.  Ask 
for  Bulletin  599. 


Little  Giant  Universal 
Precision  Grinders 

FOR  precise  internal  or  external 
grinding  where  accuracy  is  no  less 
an  object  than  speedy,  economical 
operation.  Little  Giant  Precision 
Grinders  are  indispensable  aids  to 
good  work,  quickly  done. 
Sturdily  built.  High-grade  ball  bear- 
ings, proper  cutting  speeds,  accurate 
balancing  of  all  running  parts,  effi- 
cient cooling  system,  A.C.,  D.C.,  and 
Universal  types  in  a  variety  of  sizes. 
Ask  for  Bulletin  E-61. 


Chicago  Pneumatic  Tool  Company 

Chicago  Pneumatic  Building  ,  6  East  44th  Street   .   New  York 


BOYER  PNEUMATIC  HAMMERS  •  •  LITTLE 
CHIGAGO  PNEUMATIC  AIR  COMPRESSORS 
,«dCTE:s>:-    .GAS    AND     STEAM     ENGINES^ 


^OMK' 


CHICAGO 


Depend  upon 
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for  Shop  Use 


T 


Boyer  and  Keller 
Chipping  Hammers 

HESE   widely    used  tools  set   a 
new  pace  in  getting  things  done. 


Hard-hitting  and  sturdily  built,  they 
are  useful  in  every  shop  for  CMuntless 
chipping,  calking,  scaling  and  light 
riveting  work. 

Workmen  prefer  these  tools  once  they 
get  the  "feel"  of  their  superiority. 

They  do  more  and  better  work  as  a 
result.     Ask  for  Bulletin  600. 


Chicago  Pneumatic 
Air  Compressors 

No  pneumatic  tool  can  be  more 
dependable  than  the  air  supply 
back  of  it.  Built  for  better  service, 
Chicago  Pneumatic  Air  Compressors 
ffive  it.  Made  in  over  300  distinct 
types  and  sizes,  ull  modern  in  every 
detail ! 

Distinctive  features  are — Simplate 
flat-disc  indestructible  valves,  excep- 
tionally large  bearing  surfaces,  totally 
enclosed  frame  construction,  auto- 
matic lubrication  throughout,  auto- 
matic regulation.  Result — economy 
of  power  input  and  air  output,  and 
minimum  supervisory  and  upkeep  ex- 
pense.    Ask  for  Bulletin  418. 


Boyer  Riveting 
Hammers 

RIVETS  put  down  with  Boyers 
•  stay  put!  For  25  years  Boyers 
have  been  the  recognized  standard 
wherever  rivets  are  driven.  Their 
hard-hitting  power,  simple  patented 
construction  and  bull-dog  endurance 
appeal  to  the  man  who  uses  them. 

They  go  far  toward  cutting  your  re- 
building and  repair  costs. 

A  size  and   type   for  every  riveting 
purpose  are  described  in  Bulletin  600. 


Sales  and* Service  Branches  all.  over  the  World 


•%aaaMOtM»  •CmcAOO      •Dmorr      Eue  )opun  •Minneapolis     ■PHiLADEinoA    Richmond  -      *9eAiTu      Baxcelona    Brussos  CHxmiANiA      honoliau        VIohooh  •Montum  Stout         VANCOWflk 

•BarroH  •Cincinnati     Eldorado.    FranKUN  •losanceus 'New  Oklians  »PrmBURCM        SALTLAKECmr  'Sr.  Louts  ■Bexun  Buenos  aims  •FKascrburch    Johannbsuio    Madrid     Obaka  Tokto         WinnvW 

•aUFPALO  tCUVELAND       EL  Pa90  .  Hoi;nt>N      MILWAUKEE    aNCW  YOlUC  •PORTLAND  aSaN  FRANCISCO      TUCSON  BOMBAY  CADIZ  HAVANA  USBON  MUAN         -PaJUS  TOKONTO 
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^      Manufacturers 


for 


Tool  Steel  Gears  and  Pinions 

Economy  Power-Saving  Meters 

Johnson  Fare  Boxes 

H.  &  W.  Electric  Heaters 

Anderson  Slack  Adjusters 

Drew  Line  Material  and  Railway  Spe- 
cialties 

Garland  Ventilators 

Miller  Trolley  Shoes 

Perry  Side  Bearings 


"The   Watchdog   of   Your  Power" 
Economy   Electric  Meters 


NATIONAL  RAILWAY 


50  East  42nd  Street, 


B.   A.   Hegeman,   Jr.,    President 

Charles  C.  Castle,  First  Vice-President 

Harold   A.   Hegeman,   Vice-President  and   Treasurer 


National   Railway  Appliance  Co. 
Munsey   Bldg.,    Washington,   D.   C. 


National     Railway 
Appliance  Co. 
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Sales  Agents  ^ 


for 


Anglo-American  Varnishes,  Paints, 
Enamels,  Surfacers  and  Shop  Cleaner 

Hartman  Centering  Center  Plates 

Pitt  Pneumatic  Sanders 

Genesco  Paint  Oils 

Dunham  Hopper  Door  Device 

Flaxlinum  Insulation 

Feasible  Drop  Brake  Staff 

Kelly  Brake  Jaw 

Clapp  Fire-Resisting  Paint 

National  Safety  Car  Equipment  Co.'s 
One-Man  Cars 


Drew   Line   Material      ~~ 


APPLIANCE 

New  York  City 


COMPANY 


# 


# 


# 


# 


# 


# 


# 


# 


# 


Fred  C.  J.  Dell,  Secretary 

W.  C.   Lincoln,   MAnager  of  Sales  and   EngineerinK 

Hegeman-Castle   Corporation 
McCormick  Bldg.,  Chicago,  III. 


# 


Little  Building 
Boston,  Mass. 


H  &  W  Electric  Car  Heater 
Panel  Type 


v»  ^^     National  Railway 
Jy^^        Appliance  Co., 

•^-»S^  Without  obligation  please  send  cata- 
logue or  information.  We  are  in- 
terested   in: 


50  East  42nd  St., 
New  York  City 


The   Cutler-Hammer   Heating   Unit 


# 


# 


/ 


# 


Q   Gears  and  Pinions 
r~l   Power  Saving  Meters. 
Q   Fare    Boxes 

□  Electric    Heaters 
ED   Slack    Adjusters 

CH   Flaxlinum    Insulation 

□  Brake   Jaws 


# 


ri   Varnishes,   Paints    Enamels 
1 1  Line  Material 

□  Ventilators 

n   Trolley    Shoes 

□  Fire    Resisting    Paint 
n   Paint  Oils 


[71    Side  Bearings 
n    Centre    Plates 
O   Hopper  Doors 
n   Brake    Staffs 
n   Safety   Cars 
EH   Track  Sanders 


# 


# 


Firm    Name . 
Individual    . 


Illlllilllllllllllillllllllllllllllllllllllllllllllllllllillllllllil 


iiiiii!: 


Addr 
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The  first  thing  to  see 

at  Atlantic  City  is  the  * 


NEW 


CONSOLIDATED 


One -Man 
Train  Door  Control  System 

with  safety  self- reversing  doors. 
The  operation  of  all  the  doors 
of  an  entire  train  are  under  the 
control  of  one  man. 


This  is  the  crowning  achievement  in  the 

development  of  pneumatically 

operated  car  doors. 

CONSOLIDATED  CAR-HEATING  COMPANY 

Albany,  New  York 

New  York  City  Chicago  Coaticook,  Quebec 
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Visit  Booth  No.  148  and  See  Just 
How  Nackod  Spells  Safety 

There  will  be  miniature  cars  on  tracks  connected  to  operate  Nachod 
Signals.  You  can  push  the  cars  over  the  tracks,  creating  any  par- 
ticular condition  and  see  for  yourself  just  how  and  why  Nachod 
Spells  Safety.    You  can  demonstrate  for  yourself  on  a  small  scale 

what  is  taking  place  on  a  large  scale  all  over 

tthe  country  wherever  Nachod  Signals  are  safe- 
guarding lives  and  increasing  railway  efficiency. 


NACHOD  SIGNALS 

give  high  protection  at  a  small  ultimate  cost. 


Made 


RING 


for  single-track  opposing  movements,  absolute  or  per- 
missive, and  for  double-track  following  movements. 

NACHOD  HIGHWAY  CROSSING  SIGNALS 

give  an  insistent  warning  by  bell,  flashing  lights  and 
wig-wag.  They  warn  public  of  danger  from  approach- 
ing cars,  and  advertise  to  the  public  progressive  rail- 
way operation. 

NACHOD  HEADWAY  RECORDERS 

give  an  accurate  record  at  the  end  of  the  day  of  the  entire  car  opera- 
tion at  a  given  point.  They  help  maintain  schedules  and  quickly 
locate  causes  of  derangement. 

Complete  Information  and  Demonstrations 
at   Booth    148,   Atlantic   City   Convention 

NACHOD  SIGNAL  COMPANY 

Incorporated 
LOUISVILLE,  KENTUCKY 
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DURA 


The   Quality  Car    Conduit    on  the 
Famous  Osgood-Bradley  Safeties 


IN  keeping  with  the  durable  qualities 
of  Osgood-Bradley  Safety  Cars,  the 
Osgood-Bradley  Car  Company, 
Worcester,  Mass.,  has  installed  thou- 
sands of  feet  of  Duraduct  for  the  protec- 
tion of  the  trolley  cables  on  this  popular 
rolling  stock. 


Practically  universal  applica- 
tion of  Duraduct  has  been 
made  by  hundreds  of  electric 
railways — particularly  in  mod- 
ernizing the  existing  cars  at 
minimum  expense  for  safest, 
possible  re-wiring  and  for  the 
new  wiring  circuits  required 
by  the  addition  of  electro- 
pneumatic  specialties. 

Because  of  its  flexibility,  roller- 
bearing  wireway,  easy  clear- 
ing, lightness,  resistance  to  fire 
and  water,  laborless  handling 
in  any  size  from  push  button 
to  controller  cable. 

Duraduct  is  the  original  and 
only  non-metallic  car  conduit 
with  the  single  woven  wall — 
identifiable  always  by  the 
black  dotted  line  on  the  in- 
terior surface. 


TUBULAR  WOVEN  FABRIC  CO. 

PAWTUCKET,  R.  I. 
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DUCT 


And  for  other  railway  purposes,  there's 


DUR  ACORD^The  Quality  Cord 


A  combination  of  wire,  "better-than-Under- 
writer's  rubber"  and  the  famous  woven  cover  to 
give  you  a  long-lived  cord  for  temporary  trolley 
connections,  droplights,  pit  lamps,  oil  and  paint 
storage  illumination,  pit  wiring,  welding  con- 
nections— in  fact,  any  outdoors  or  indoors  job 
where  safety  and  ultimate  economy  are  para- 
mount. 


TUBULAR  WOVEN  FABRIC  CO 

PAWTUCKET,  R.  L 
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Section  of  United  Railways  Printing  Dept. 


Meisel    Pre**   in   United   Railway*   Plant 


The  Printing  Department  of 

The  United  Railways  of  St  Louis 

Cut  a  23 -Hour  Day  to  9  Hours 

with  a 

Meisel  Rotary  Press 


The  United  Electric  Railways  of  St.  Louis  operate  over  four 
hundred  and  fifty  miles  of  city  and  interurban  lines  with  about 
sixteen  hundred  cars.  The  daily  demand  for  transfers  amounts 
to   approximately   700,000. 

To  meet  this  great  demand  for  transfers,  the  company  installed 
a  Meisel  Rotary  Press  a  few  months  ago.  This  press,  running 
at  normal  capacity,  turns  out  240,000  transfers  complete,  printed 
in  two  colors  on  each  side,  numbered,  dated  and  folded.  The 
company  uses  a  double  transfer — folded  back  to  back.  With 
the  new  Meisel  Press,  a  12-in.  roll  is  used  and  20,000  impres- 
sions made  each  hour,  with  12  transfers  peir  impression.    Former 


methods  required  flat  sheets  12  x  18  in.  and  printed  18  transfers 
to  the  sheet. 

Since  the  company  has  installed   the   Meisel   Rotary   Press,  two 

folding  machines   and   another  press   have   been  shut  down  and 

are  for  sale.  Not  only  that,  but  the  former  23-hour  day  has 
been  reduced  to  9  hours. 

Perhaps  you  are  having  trouble  in  getting  out  the  required 
number  of  transfers  at  a  reasonable  expenditure.  Confer  with 
us  and  let  us  show  you  how  to  cut  your  printing  costs  for 
transfers,  bulletins,   reports,  petitions,   etc. 


THE  MEISEL  PRESS  MFG.  CO.,  BOSTON,  MASS. 


Stitching  Machine*  of  United  Railway* 


Stock  Room  of  United  Railway* 
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Briefly 

consolidated 
pneumanc  door  en6ihes 

ARE  SAFE 


They  are  made  in  different  types,  adapted  to 
meet  any  requirements  for  either  folding  or 
sliding  doors. 

They  operate  doors  quickly,  smoothly  and 
safely  under  all  conditions. 

Slamming  and  banging,  which  occur  with 
hand  operated  doors,  are  entirely  eliminated 
by  their  use. 

The  refinements  in  the  design  and  manufac- 
ture of  these  engines  have  produced  a  machine 
with  almost  human  intelligence. 

A  request  for  particulars 
will  bring  you   the  story. 

Consolidated  Car  Heating  Co. 

Albany,  New  York,  Chicago 
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CONSOL 


ELECTRIC  HEATERS 


are  practically  the  standard  of  the  elec- 
tric car  heating  world. 

They  are  light  in  weight,  strong  in 
construction,  efficient  in  operation, 
and  all  parts  are  quickly  and  easily 
renewable. 

Consolidated  heaters  and  acces- 
sories have  stood  the  test  of  time. 

Combined  with  Consolidated  Ther- 
mostatic Control,  they  are  an  unbeat- 
able combination. 


CONSOLIDATED 

ALBANY  NEV 


October  2,  1920 


Electkic    Railway    Journal 


125 


I  DATED 


THERMOSTATIC  CONTROL 


is  the  last  word  in  heat  regulation. 

This  means  that  your  cars  are  always 
maintained  at  a  comfortable  temperature, 
regardless  of  outside  weather  conditions,  at 
a  minimum  expenditure  of  electric  current. 

This  regulation  always  allows  just  enough 
current  to  pass  into  the  heaters  to  give  the 
required  amount  of  heat  and  no  more. 

Simple  and  substantial  in  construction. 

« 

Control  switch  made  for  wall  mounting. 

All  parts  may  be  easily  inspected  and  re- 
placed, when  necessary. 

Take  the  control  of  the  heaters  out  of  the  hands  of 
carelesi  trainmen  and  put  it  in  charge  of  this  de- 
pendable device. 

CAR  HEATING  CO. 


YORK 


CHICAGO 
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CONSOLIDATED 

TROLLEY  CmCUEr  60ZZEGS 


Nothing  to    wear,    and    see    how 
simple  in  construction. 

Circuit  opened  and  closed  in  the 
interrupter — not  in  the  buzzer. 

Power  needed — next  to  nothing. 

Never  a  spark  at  the  push-button. 

Reliable  and  economical. 

Specially    designed    push-buttons 
go  with  it. 

Consolidated  Car  Heating  Co. 

Albany,  New  York,  Chicago 
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CHAPTER  TWENTY-ONE 


THE  ALL-BUT  PERFECT  STATE 


They  Shall  Take  Things  as  They  COME — and 

Make  a  GO  of  Them 


The  All-But-Perfect  State  applies  only  to  railway 
conditions.  It  does  not — and  cannot  apply  to 
human  nature  as  that  can  never  be  perfected. 
Therefore  in  the  aforementioned  state  the  towns 
will  grow  up  in  congested  areas  and  the  roads  will 
have  the  problems  of  heavy  traffic  points — short 
headways — and  a  desire  for  fast  movement  through 
these  sections. 


But  the  roads  will  not  growl  about  such  conditions 
—they'll  meet  them  squarely  and  treat  them  fairly. 
One  way  will  be  to  put  plenty  of  power  on  the  line 
and  pin  a  return  ticket  to  it  in  the  shape  of  Continu- 
ous Rail  Bonds  put  on  with  the  Dynamotor. 

'  That   will    be   their   comeback   to   the   question   of 
the  return  circuit. 


READING    NUMBER   TWENTY-ONE 

You  speak  of  putting  on  continuous  bonds  with  the 
Dynamotor  in  heavy  traffic  centers.  How  can  you  do 
a  bonding  job  without  holding  up  traffic? 
By  the  Lincoln  process  and  the  Dynamotor.  They  are 
both  designed  for  this  very  purpose  and  the  interesting 
part  of  it  is  that  both  work. 


Rail^Veldindand  Bondind  Company 

^^^_^^^^^^^^^^^^^^      I     JGr^^ncr/^ 7^^ .Lincoln  SomJiTtq  Cb.    I  §  ^J 


31:. 


Cleveland .  Oliio . 
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^55^5ssg?rasg!sssj3r^H(!5??^BK??55«'srf?*^Tj^7^^ 


•^sm. 


/    \k 


ir\; 


You  Can't  Evade 
Your  Plain  Duty  to  Know 


The  Value  of  These 
Rugged  Insulators. 
Your  Company 
^    Demands  Them 

Because  They  / 

Give  Best  Service. 


'^sft 


Ask  Us  Who 


Use  Them. 

Ask  the  Users 

For  Results  on  Transmission  Lines. 

A  Ceramic  Triumph  Gives  You 

for  the  First  Time 

Thick,  Uniform,  Cementless  Insulators— Better 


Two  hundred  thousand  since  1915  have  gone  where 
the  lines  were  weak  and  held  on  against  lightning, 
power  arcs,  shots  and  stones,  and  enemy  propaganda. 
Even  when  deserted  by  defective  relays  under  power 
arc  they  have  held  the  line.  They  were  chipped,  of 
course,  but  the  service  carried  on. 

The  porcelains  specially  mounted  have  gone  into 
another  hot  place  for  practical  test,  as  tunnel  insu- 
lators on  one  of  the  best  known  electrified  railroads. 
The  hardware  is  flexible  and  lead  dipped  to  resist 


sulphurous  steam.  They  will  become  sooty,  of 
course,  but  if  pov\^r  arcs  occur  they  will  not  inter- 
rupt service. 

Use  them  for  strain  and  suspension  insulators  and 
for  post  type  insulators  around  all  substations ;  then 
you  are  sure  to  have  no  weak  points.  They  are  an 
insulator  bargain  because  they  are  best.  They  are 
in  great  demand  and  if  you  are  interested  we  sug- 
gest action. 


New   York   Office: 

R.   W.   Lillie   Corporation 

30   Church   Street 


Jeffery-Dewitt  Insulator  Co. 

Huntington,  West  Virginia 


Pacific  Coast: 

Baker,   Joslyn   Co. 

Seattle  San  Francisco 

Los  Angeles 
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you  axQ  most  cotdially 
invitQd  to  mal<G  our  bootih 
your  hoadquaTters  while 
at  tho  Convention  " — 
tGlopKoriG  and  witQ  sot- 
vicG  at  youx  disposal. 
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Jt  the  Atlantic  City  Convention 

On  Young*s  Pier 
McCABES 

"ALL-IN-l" 

LATHE 
WILL  LOOK  LIKE  THIS 


For  Your  Wheel  Work — 

You  MUST  have  some  Lathe- 
But  a  regular  Car-whee!   Lathe's  cost  is  too 
much,   when  you   haven't  enough   vfheels   to 
keep  it  busy  all  the  time — 

While  a  specialized  Wheel   Lathe  might  be 
idle  for  hours  and   even  days  at  a  time — 

The  McCabe  "All-in-1"  Lathe  would  be  run- 
ning all  the  time,  handling 

all  of  your  wheel-work 
all  of  your  axles 
all  of  your  motor-bearings 
all  of  your  commutators — 
all  repair-jobs,  large  or  small,  and 
all   this  capacity,   speeds   and  feeds  and   con- 
veniences— 

Al  less  than  half  the  cost  of  a  IVheel  Lathe. 


For  WITHOUT  a  Lathe 


Sending  wheels  out  is  mighty  expensive 
now-a-days,  in  more  ways  than  one. 

The  reserve  stock  investment  is  a  serious 
item. 

The  charge  for  wheel  work  done  at  out- 
side shop  rates,  plus  the  cost  of  freight  is 
high. 

The  uncertainty  of  depending  on  outside 
machine-shops  for  your  repairs  may  tie  up 
the  use  of  a  wheel-set  and  possibly  a  car  for 
a  week,  when  a  lathe  of  your  own  would 
refit  the  wheels  for  service  in  a  couple  of 
hours. 

True,  it  may  not  pay  you  to  get  a  lathe  good 
for  wheel-work  alone,  but 

It  would  at  least  pay  you  to  investigate 
how  McCabe's  "All-in-1"  handles  all  your 
wheels,  and  all  the  hurry-up  repair  jobs, 
large  or  small,  in  any  street  railway  or 
power  house  repair  shop. 
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The  "Life"  of  Your  Steel  Wheels 

depends  on  whether  you  have  a  Lathe  of  your  own  to  keep  them  prop- 
erly trued  up — 

With  a  McCabe  "All-in-l"  you  could  readily  take  three  turnings  and 
preserve  the  Wheels  for  about  225,000  miles  per  wheel  set. 

Without  a  Lathe,  you  would  send  them  out  perhaps  twice,  running  the 
wheels  too  long  until  badly  worn  and  contour  of  wheels  is  badly  lost. 
Result,  about  150,000  miles  per  wheel  set. 

McCabe's  "All-in-l"  Lathe  24/40  in.  Swing  is 

The  Lathe  That  Completes  Your  Repair  Shop 

ON  EXHIBITION  AND  IN  OPERATION  TURNING 
WHEELS  AT  THE  ATLANTIC  CITY  CONVENTION, 
YOUNG'S  MILLION  DOLLAR  PIER— American  Electric  Railway 
Manufacturers  Assn. 


J.  J.  McCabe  Lathe  &  Machinery  Corp, 

149  Broadway,  New  York  City 
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The  Ideal  Equipment  for  City  or  Inter  urban  Cars 


Agasote 


(Trade  Mark) 
For  RooBng — Headlining- 
Wainscoting 


Pantasote 

(Trade    Mark) 
For  Curtains 


Better  Service  at  Lower  Cost 


The  Chicago  Surface  Lines  in  specifying  Agasote  on  its 
new  trailers  for  headh'ning  know  the  actual  SERVICE 
that  this  material  will  give. 

On  this  propert}',  as  well  as  on  hundreds  of  others  there 
is  ample  evidence  of  the  superiority  of  Pantasote  curtains 
and  Agasote  roofing  over  all  others. 


Agasote  for  roofing  will  outwear  wood  many  times.  It 
is  absolutely  waterproof  to  start  with  and  it  stays  that 
way. 

In  case  of  accident  it  is  easily  and  rapidly  patched. 

Old-fashioned  curtains  wear  out  quickly.  They  are  made 
of   flimsy  material,   easily  torn,  stained   and   discolored. 


Economy 


Pantasote  Curtains  wear  a  great  many  times  longer;  are 
made  tough  and  not  easily  torn.  When  washed  they  look 
as  good  as  new. 

RESULT 

Light-weight 


Durability 


THE  PANTASOTE  COMPANY 

11  Broadway,  N.  Y.     People's  Gas  Bldg.,  Chicago,  111.     751  Monadnock  Bldg.,  San  Francisco,  Calif. 
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CONDULETS 


mi 


A  Condulet 

^.j.g^^"  for  Permanency 

npHE  FS  Series  of  Condulets  are  designed  to  take 
-*•       switches,  plug  receptacles  and  a  large  number 
of  rectangular  wiring  devices. 

The  shallow,  rectangular  cast  iron  FS  Condulet 
shown  here  protects  the  switches  and  devices  from 
mechanical  injury  and  presents  a  neat  appearance. 
Ample  room  is  provided  for  extra  wires  and  con- 
nections. 

Hubs  of  different  sizes  and  positions  make  it  easy 
to  select  the  Condulet  best  suited  to  the  requirements. 
These  Condulets  are  sometimes  used  as  outlets  or 
junctions,  therefore,  a  line  of  porcelain  and  blank 
metal  covers  are  available. 

Let  us  mail  a  complete  catalog. 


FS  CONDULETS 


!A% 


'•■~-rf-5^'-R'i,v 


G^ndulet 


CROUSE-HINDS   COMPANY 

SYRACUSE,  N.  Y. 

BOSTON  NEW  YORK  CHICAGO 

Condulets        Panelboards 
■  1 ,  Knife  Switches        Floodlights  ^,'5 

?' ■-  Guy  Anchors  C^ 


CROUSE-HINDS 
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DREW  Equipment 


1.  Drew  Floating  Bell  Hanger 

Embodies  all  the  good  features  of  the  one-piece  and  three- 
piece  type  while  eliminating  weaknesses  common  to  both. 
The  bell  turns  freely  on  the  yoke  which  permits  the  ear  to 
be  screwed  "home"  on  the  stud  and  turned  in  alignment 
with  the  wire. 

2.  Drew  Triple  Beam  Insulator 

Designed  to  provide  smooth  running  service  under  the  most 
severe  operating  conditions.  Side  pieces  withstand  all  strains. 
Middle  beam  braces  against  end  castings  thus  eliminating 
all  tendenc>'  to  buckle  or  break.  Its  strength,  durability 
and  light  weight  make  it  ideal  for  heavy  interurban  and 
city  work. 

3.  Drew  Samson  Splicer 

Cast  of  special  bronze  and  non-arcing.  They  have  repeat- 
edly outworn  the  wire  in  which  they  were  installed  under 
the  most  severe  operating  conditions.  Splicers  with  boss  can 
also  be  furnished. 

4.  Drew  One  Man  Car  Mirror 

Have  proved  a  splendid  aid  in  one-man  car  operation. 
High  grade  glass  reflects  clearly  the  interior  of  the  car, 
giving  the  operator  warning  of  passengers  preparing  to 
leave  the  car,  and  in  general,  enabling  him  to  keep  an 
"eye"  on  passengers. 

5.  Drew  Pole  Sleeve 

Made  of  special  malleable  iron.  It  is  well  known  that 
malleable  iron  resists  rust  far  more  successfully  than  steel. 
This  feature,  together  with  the  tremendous  strength  of  the 
sleeve,  gives  an  old  steel  pole  a  300%  increase  in  life. 

6.  Drew  Cushion  Clinch  Ear 

These  ears  are  made  of  bronze  of  A.E.R.A.  specifications. 
The  groove  for  two  and  a  half  inches  on  each  side  of  the 
boss  is  cut  deeper  to  provide  a  cushion  effect.  This  lessens 
the  pounding  shock  on  the  dead  center,  when  the  trolley 
wheel  passes  under  the  boss.  Tests  in  service  show  it  to 
have  greater  life  than  the  old  style  and  that  it  also  prevents 
flattening  of  the  trolley  wire  under  the  boss. 


Write  for  Catalogs 
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for  Electric  Railw^ay  s 


7.  Drew  Special  Hanger 

For  steel  and  aluminum  messengers.  Note  that  the  set  screw 
does  not  come  in  contact  with  messenger.  Instead  it  comes 
down  on  the  rod  and  the  rod,  in  turn,  on  the  wire.  No 
danger  of  damage  to  strands  and  the  rod  always  hangs 
straight,  as  the  casting  talies  the  angle  of  the  sag. 

8.  Drew  Catenary  Trolley  Hanger 

Can  be  installed  without  removing  the  bolt  that  holds  the 
clamping  ears  in  place.  Simply  loosen  the  bolt,  turn  the 
free  member  of  the  ear  at  right  angles  and  slip  the  messenger 
under  the  free  end  of  the  strap.  Now  tighten  up  the  bolt 
and  the  job  is  done.     Easy  to  handle  and  a  big  time  saver. 

9.  Drew  Feeder  Clamp 

"Drew  Special"  low  resistance  bronze  insures  toughness 
plus  conductivitj'.  Vhe  orifice  in  the  lug  is  oblong  instead 
of  the  usual  round  type.  The  diameter  of  the  set  screws 
being  the  same  as  the  width  of  the  orifice  results  in  the 
compression  of  all  strands  of  the  cable,  and  makes  it  im- 
possible for  feeder  strands  to  pass  between  the  set  screws 
and  side  wall. 

10.  Drew  Adjustable  Pull  Off  Links 

This  casting  is  held  to  the  pipe  by  U-bolts  making  a  remark- 
ably strong  clamp.  Because  the  U-boIt  is  wrapped  around 
the  pipe  it  provides  a  much  better  method  of  clamping  than 
when  set  screws  are  used. 

11.  Drew  "T"  and  Cross  Connection 

Applied  to  conductors  by  loosening  and  tightening  the  half 
inch  standard  carriage  bolt.  After  connections  are  made 
conductors  are  held  in  a  right  angle  position.  Not  having 
to  take  the  bolt  out  of  clamping  casting,  eliminates  possi- 
bility of  dropping  parts,  thus  saving  time  in  installation. 


DREW  ELECTRIC  &  MFG.  CO. 


Cleveland,  Ohio 
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PEREY  TURNSTILES 


at  the  Fairmount  Park  Station  of  the  Fairmount  Park 

Transit  Co.,  Philadelphia,  Pa. 


Mass  Transportation  is  the  crying  need  of  successful 
present  day  electric  railway  operation. 

Wherever  car  riders  are  handled  regularly  in  large  num- 
bers, Perey  Turnstiles  are  a  vital  necessity  because  they 
enable  the  railway  to  handle  greater  numbers  in  the  least 
amount  of  time  and  are  in  no  way  responsible  for  car 
delays  in  terminals  while  loading. 

Continuity  of  service  coupled  with  maximum  loadings  are 
only  two  of  the  principal  advantages  of  Perey  Turnstiles. 


100%  fare  collection  is  one  of  the  most  important  out- 
standing advantages  of  Perey  Turnstiles. 

These  and  other  excellent  features  have  been  responsible 
for  the  choice  of  Perey  Turnstiles  by  the  Fairmount  Park 
Transit  Company  at  its  Fairmount  Park  Station. 

A  visit  to  our  Booth  Nos.  313-315  will  give  us  an  oppor- 
tunity of  proving  to  you  the  reason  w^hy  Perey  Turnstiles 
are  a  vital  necessity  on  your  property. 

Don't  fail  to  see  our  exhibit. 


See  Our  Exhibit  Booth    A^os.  313-315 

PEREY  MANUFAC 

30  Church  Street, 
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SHOCK  ABSORBER 


PEREY  TURNSTILES 


D 


HEY  have  been  found  to  be  the  only  satisfactory  way  to  han- 
dle large  crowds  in  mass  transportation.       These  turnstiles 
have  saved  thousands  of  dollars  in  fares  that  would  never  have 
been  collected  by  the  old-fashioned  way. 

They  are  the  only  accurate  method  of  counting  fares. 

PEREY  TURNSTILES  are  becoming  more  popular  every  day  be- 
cause their  capacity  for  handling  crowds  is  unlimited. 

Every  terminal  should  be  equipped  with  them. 

Man  labor  not  necessary,  as  the  Percy  Turnstile  can  be  successfully 
operated  by  women. 

Submit  us  your  requirements  and  we  will  gladly  furnish  you  an  esti- 
mate covering  your  needs. 


Atlantic  City  Convention 

TURING  CO.,  Inc. 

New  York,  N.  Y. 
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DOSSERT 


Three  phase   bus   connection   made 
with  Dossert  Connectors. 


Dossert  Connectors  used  in  bus  bar 
compartments    for    making    taps. 


Tapping    off    a    branch    circuit    by 
means  of  Dossert  Connectors. 


Fhotographs  of  Dossert 
Connectors  in  the  Montana 
Power  Company's  plant. 
Great  Falls,  Montana. 
Courtesy  of  Mr.  H  H.  Coch- 
rane, Chief  Engineer. 


How   a    cable   splice    is    made    with 
Dossert  Connectors. 
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CONNECTORS 

Used  in  the  Great  Power  Plant  that  furnishes 
energy  to  the  electrified  divisions  of  the 

Chicago,  Milwaukee  eind 

St.  Paul 


Every  unit  in  the  chain  of 
energy  generation,  distribution 
and  application  must  be  the  best 
in  the  system  that  pushes  the 
giant  electric  locomotives  over 
the  C.  M.  &  St.  P.  Rock  Moun- 
tain Division. 

In  the  power  plant  at  Great 
Falls  you'll  find  Dossert  Con- 
nectors used  for  cable  junctions 
or  splices. 

Note  the  variety  of  uses  illus- 
trated in  the  photographs.    Yet 


these  are  but  a  small  measure  of 
the  wide  range  of  applications. 
Any  ordinary  connection  from 
power  station  to  safety  car  may 
be  made  with  standard  types; 
special  types  will  be  designed  to 
meet  unusual  conditions. 

Mr.  Cochrane,  Chief  En- 
gineer of  the  Montana  Power 
Company  finds  Dossert  Con- 
nectors great  for  convenience 
and  economy.  These  advantages 
are  available  to  you. 


Your  first  move  is  to  send  for  Catalog  No.  15 


DOSSERT  &  COMPANY 


H.  B.  LOGAN,  President 


242  West  41st  Street,  New  York 
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AQiapter  in  ^^^i/Gir 
DevGlopment 


In  1918  this  company  was  organized  for  the  purpose  of  fur- 
nishing and  financing  Safety  Cars. 

Since  that  time  we  have  successfully  furnished  and  financed 
more  than  500  complete  Safety  Units. 

This  accomplishment  is,  in  a  large  measure,  due  to  our  thor- 
ough experience,  and  our  knowledge  of  conditions  and  problems 
confronting  the  electric  railway  manager  today. 

This  knowledge  of  the  needs — this  understanding  of  the  re- 
quirements of  the  industry — our  enthusiasm  and  our  faith  in  the 
economy  and  usefulness  of  the  Safety  Car,  has  enabled  us  to  ren- 
der real  Service  to  the  industry. 

During  the  past  two  years  our  staff  has  always  been  ready  to 
give  assistance,  and  did  give  assistance,  wherever  it  was  needed. 

Whether  it  was  to  appear  before  legislative  committees,  city 
councils,  state  commissions  or  labor  organizations — wherever  the 
introduction  of  the  "life-saving"  Safety  Car  was  opposed,  one  or 
more  of  our  trained  and  experienced  staff  responded  to  the  call. 


NATIONAL  SAFETY  CAF 


E.  T.  Bronenkamp,   Vice-President 
Thos.  Simons 


OUR   ORGANIZATION 

Geo.  H.  Tontrup,  President 

Nic  LeGrand  C  W.   Rhoades 

EASTERN   BEPBESENTATmES:  SOUTHEASTERN    REPBESENBATIVE 

E.   A.  Thornwell. 
loss   Atlanta   Trust   Bldg.. 
Atlanta,  Ga. 
PACIFIC  COAST  BEPBESENTATTVE: 

A.  W.  Arlin,  773  Pacific  Electric  Bid?..  Los  Angeles.  Cal. 


Kational  Railway  Appliance  Co. 

(HeKeman  &  Castle) 

50  Bast  43ncl  Street.  New  York 


October  2,  1920 


Electric    Railway    Journal 


And  as  we  progressed,  refinements.were  made  in  the  carbody 
and  in  the  truck;  our  staff  was  augmented;  the  circle  of  our  use- 
fulness widened;  our  capacity  to  give  real  service  Increased. 

Complete  data,  detailed  information  and  figures,  relating  to 
every  angle  of  Safety  Car  introduction  and  operation,  was  always 
to  be  obtained  from  us  for  the  mere  asking  and  without  the  slight- 
est obligation. 

The  unsettled  conditions  of  the  past  year  have  made  the 
financing  a  little  difficult;  strikes  have  greatly  delayed  shipments, 
but  we  can  assure  our  friends  unhesitatingly  that  we  can  and  will 
render  helpful  service  whenever  we  are  called  upon  to  do  so. 

We  have  devoted  two  good  years  in  faithful  and  energetic  ex- 
ploitation of  the  Safety  Car.  The  good  results  accomplished  were 
worth  the  effort. 

Our  faith  in  the  Car  was  strong  from  the  outset — our  faith  in 
it  is  stronger  today. 

The  economy  and  usefulness  of  the  Safety  Car  is  more  thor- 
oughly appreciated  today  than  ever.  It  is  daily  growing  in  favor 
and  is  more  and  more  receiving  the  recognition  that  its  merits 
deserve. 

We  have  received  much  encouragement  from  the  indus- 
try and  this  is  gratefully  acknowledged. 

The    generous    support    accorded   us   by  our   friends   is   deeply   ap- 
preciated. 

No  matter  how  vexing  your  local  problem  may  appear  to  you,  we  can 
help  you. 

We  are  organized  for  service — let  us  serve  you. 


&  EQUIPMENT  COMPANY 

^ouis 


WE    REPRESENT 


Cincinnati  Car  Company 
Hale  &  Kilburn  Corporation 
Keyes  Products  Company 


Safety  Cars 

Car  Seats 

Nevasplit  Headlinings 
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Buying  Two — At  the  Price  of  One 


Practically,  that's  exactly  what  you  are 
doing  when  purchasing  a  LYND- 
FARQUHAR  Open  Side  Planer. 
This  one  machine  both  planes  and 
shapes. 

It  will  shape  a  wide  variety  of  work 
equally  as  capably  as  a  special  duty 
machine.  It  will  plane  faster  and  at 
less  cost  than  the  large  planer.    In  fact, 


much  better  work  can  be  obtained  be- 
cause the  entire  casting  and  the  planing 
operation  is  within  clear  view  of  the 
operator  at  all  times. 

The  machine  contains  all  the  principal 
features  of  the  planer  and  the  shaper, 
and  has  many  important  improvements 
common  to  neither. 


OUR  catalogue  will 
give  you  some 
technical  data  on  this 
planer.  Send  for  a 
copy. 


LYND-FARQUHAR 
COMPANY 

Also  builders  of  Wall  Radi- 
als,  and  have  a  large  up'to- 
date  stock  of  modern  new 
and  used  machine  tool  equip- 
ment. 

Boston  9,  Mass. 
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Quality  Equipment 

for  Progressive 

Electric  Railways 


Sleet 
Cutter 


IThis  conductor's  seat  is  made  of  malleable  iron 
castings— built  strong  and  substantial  for  the  hardest 
kind  of  service.  Standard  design  is  made  to  tit  one  inch 
pipe'  stanchion  but  can  be  supplied  to  fit  any  size. 
Wooden  seat  folds  out  of  way  or  detachable  seat  can  be 
used. 

2    Our  No.  2   Harp   is  properly   designed   to  meet  with 
all  the  condition  of  the  overhead. 
Has   1   in.  hollow  axle,  carrying  grease-good  contacts. 
Wheel  is  machined   inside  and   outside  and   is  balanced, 
which   we   consider   is  the   most   important  feature. 

3  This  Sleet  Cutter  is  made  in  both  malleable  iron  and 
brass.  It  can  be  easily  attached  without  removing 
the  trolley  wheel.  It  can't  injure  the  wire  and  the  safety 
rope  fastening  prevents  the  cutter  from  falling  off  and 
being  lost. 

4  Note  the  simple,  sturdy  construction  of  the  Cleveland 
Window  Catch.  No  springs — no  delicate  parts  to 
get  out  of  order  and  cause  trouble.  It  prevents  the 
window  from  falling  and  eliminates  broken  glass  and 
cracked  sashes. 

We  also  have  two  designs  of  trolley  bases  in  use  on 
several  roads,  one  having  a  ball  bearing  fulcrum  appli- 
cable to  low  over-head  lines. 


Write  today  for  a  sample  order  of  any  or  all 
of  tfie  equipment  listed  fiere.  Or  if  you  prefer, 
ask  us  to  send  you  complete  data  and  prices. 
No    obligations,    so    write    today. 


Cleveland 

Windo'w 

Catch 


ADVANCE  MANUFACTURING  &  TOOL  CO. 

Cleveland  Ohio  U.  S.  A. 
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Cause — 

Bad    Foundation 


Effect 


A  Study  in  Joint 
Applying 

Siosil 


The  Dayton  Rail  Joint  Booster  is  the  quickest, 
most  economical  and  effective  means  of  re- 
claiming track,  good  in  all  respects,  except  the 
bad  joints. 

When  a  low  joint  develops  the  pavement  and 
substructure  immediately  begin  to  deteriorate. 
Each  succeeding  blow  from  the  dropping 
wheel  supplements  the  damage  already  made, 
and  adds  a  little  more. 

When  a  low  joint  develops,  install  a  Joint 
Booster,  save  the  hammer  blow  on  the  receiv- 
ing rail,  which  will  reflect  its  saving  through 
the  resiliency  of  the  Joint  Booster  on  your 
rolling  stock,  and  on  the  temper  and  good  will 
of  your  patrons. 

Just  as  you  carry  other  material  in  stock  for 
repairs,  carry  Joint  Boosters  as  well.  They 
can  be  installed  quickly  and  without  interrup- 
tion to  traffic.  Ten  hours  maximum  is  suffi- 
cient time  to  open  joint,  install  Booster  and 
close  up  paving. 


THE     DAYTON     MECHANICAL     TIE     CO.,     704   COxVIMERCIAL    BUILDING,    DAYTON,    OHIO 


trUe  RESILIENT  RAILWAY  TIE 

^        i^-a     Builds  Track  with  no  come  Back''  '^ 


W 
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Reclamation 


iency 


The  simplicity  of  installation  is  shown  by  the 
photographs. 

First  remove  the  paving,  cut  away  the  ends 
of  the  ties  supporting  the  joint,  clamp  Joint 
Booster  to  base  of  rail,  tamp  slightly  damp 
concrete  under  Booster  for  a  depth  of  a  few 
inches,  maintain  traffic  to  assist  in  seating 
Booster  in  concrete,  weld  base  of  rail  to  steel 
plate  on  Booster  and  replace  the  paving. 

If  the  rail  has  been  badly  cupped  build  up 
cupped  portion  with  weld  and  grind  down  to 
smooth  surface. 

The  old  saying  "a  stitch  in  time  saves  nine" 
can  well  be  applied  to  bad  joints.  A  Joint 
Booster  applied  in  time,  will  save  many  a 
dollar  in  maintenance  and  prolong  the  life  of 
your  track. 

Order  a  dozen  Boosters  now  and  ascertain  for 
yourself  what  they  will  do.  Possibly  that 
large  outlay  for  new  track  can  be  postponed 
and  seven  to  ten  years  added  to  the  life  of 
what  you  have. 


Effect 


THE     DAYTON     MECHANICAL     TTF,     CO..     70-i   ro^/tMFRCIAT.    BUILDING     DAYTON,    OHIO 


rhe  RESILIENT  RAILWAY  TIE 


Builds  Track  with  no  comeBac^ 
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INTERCHANGEABLE  FITTINGS 

Should  Be  Standard  With  Every  Electric  Railway 


All  ERIE  Fittings  are  made  up  of 
two  or  more  castings,  Male  and 
Female,  and  all  are  interchangeable. 

Think  what  a  complete  stock  of  in- 
terchangeable fittings  would  mean  on 
your  property.  Never  any  delay — 
infinite  number  of  combinations — 
fittings  that  can  always  be  adapted  to 
your  needs. 

You  have  hundreds  of  uses  for 
ERIE  Fittings  in  your  power  houses, 
substations  and  on  your  transmission. 
They  will  save  50%  in  time  of  in- 
stallation and  in  maintenance.  They 
have  but  one  bolt,  and  they  grip 
better. 

Get    the    ERIE    Catalog    and 
stock    up    for    future    needs. 


Erie  Electrical  Equipment  Company,  Inc. 

Main  Office  and  Factory:     Johnstown,  Pa. 


1134  Mctropolitiui   Life  BIdg.,  Minneapolis,   Minn. 

217  International  Life  Bldg.,   St.  Loolg,  Mo. 

ail  Waltasli  Ave.,  Terre  Haute,  Ind. 

549   Mi.sHion   St.,   San   Franeiseo,  Cal. 

310    I.    \V.    Bellman    Illdf:.,    I.us    AnEeles,    Cal. 


Diitrict  Offices: 

61   Broadway,  New  York,  N.  TT. 
1055  Old  Colony  Bills.,  Chiraso,  III. 
2A1   Franklin   St.,   Boston,  JIass. 
98:1    Tlie    Arcade,    Cleveland,    Ohio. 
303  Penfleld  BldE.,  rliiladelplila.  Fa. 


Oas  &  Electric  BldK.,   Denver,   Colo. 

335    Vefiler    Way.    Seattle,    Wash. 

~i  0  Honor  Oak  Road,  I,ondan  S.  E.  23,  Knglaod. 

Kirkegaten    20,    Christiania,    Norway. 

!).->0    Ellirott    Square,    Iluft'alo.    N.    Y. 
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Headquarters 


for  information  about  the  latest  developments  in  the  manufacture 
and  installation  of  Electric  Wires,  Cables  and  Cable  Accessories  for 
overhead  and  underground  transmission  and  power  house  service 
will  be  at  Booth  388  A.E.R.A.  Convention.  May  we  have  the 
pleasure  of  meeting  you  there? 

Standard  Underground  Gable  Go. 

General  Offices,  Pittsburgh,  Pa. 


Brunch  Sales  Offices; 
Boston  Philadelphia  Washington  Chicairo 

New  York  Atlanta  Pittsburgh  Detroit 

San  Francisco 


St.  Louie 
Seattle 


Los  Angeles 
Salt  Lake  City 


I  For  Canada:  Standard  Underground  Cable  Co.  ol  Canada,  Limited. 

=  General  Ofhees  and  Works.  Hamilton.  Ont.  | 

miiiiiiiiniuriiiiniiuniiiiiinninuniiiiiiMiuiiiiMniiiniiniiitMinMitiiiniinMiiiMirMiniiHtiiuiiiHiiHiimiitMiiiMiiMiiiiiniiiiiitiiiiiiiniiiiiiiiiiniiiiiiuiiiiiiiniHiiniiirMiuiiiMiiiinMiniiuiiiiMuiiniiirn 
diiMiliiuinuiinMuiiiiiMiitiiinMniMnriUlMllllMjullltiiiMiiitiiiiiiiiMiltiiluiillNuiiiiiiJiiniiuiiliiliriiiirMiruiiMiiMiiMHiiinriiiiiiiiiiiiiiiMiiMniinMiiiiilMiuilltlMlMillilitiiiMiiiiiiMiiiiiiM 
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You  Can  Minimize  Overhead  Repair  Work 

and  successfully  cut  maintenance  costs  if  you  turn  to 

The  Macallen  Line 

of  strain  insulators,  hangers,  splicing  ears,  crossings,  and  other 
overhead  material. 

They  are  "specialty"  products,  designed  and  built  to  make 
"Macallen"  the  standard  on  American  railways. 

It  will  pay  you  to  write  for  information  and  prices. 

The  Macallen  Insulating  Joint 

Adopted  by  principal  air  brake  raaaufacturers  as  part  of  their  itaodard 
equipmcDL  Also  insulates  steam  pipes,  etc  Shell  is  seamless  drawn  tteel, 
nipples  are  machined  from  steel  rod,  and  insulating  material  is  Macallen 
Vulcanite  Compound,  not  affected  by  heat  or  oil — practically  indestructible. 

Maj  We  Send  Our  Cataloff 

The  Macallen  Company 

Macallen   and   Foundry   Sts.,   Boston 

iiiiiinuiiiiiiwimimiiiiiiiliilliiiiMiiiiiiiiriiiriii MiiiniiiiiiiriiiiiiiiiniiiMiiuiiMiiirriiiiniiiiiMlinMiminiiiuiiniMiiiMitiMriiiiMiinlliiinMiiiMlriiiiiMniiiiiiiirMiniiiMiniiniinniuiimiiinuiiuiiimimiinilllllltMlHiltllluilinimiiniliitlin^ 
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TRADE  MARK 


Ajax  Car  Brasses — have  been  leaders  in  their  field  for  40  years.    Made  with  the  same 
precision  and  accuracy  as  a  car  wheel. 

Ajax  Check  Plates — Made  of  our  Perfect  Bronze,  which  will  bend  before  it  will  break. 
Outlast  all  other  check  plates. 

Ajax  Bull  Bearing  Alloy — The  most  economical  and  dependable  lining  for  brasses  and 
axle  bearings.    Lasts  longer  and  runs  cooler ;  costs  less. 

Specify  Ajax  product*  for  new  equipment  and  repaira 

THE  AJAX  METAL  COMPANY 


Main  Office  and  Works:    Philadelphia,  Pa. 


Established  1880 


Southern  Plant:    Birmingham,  Ala. 


, 


Self  Lubricating — Slight  Maintenance 

Hensley  Trolley  Wheels 

have  a  positive  force-feed  lubricating  system. 

A  grease  containing  cavity,  from  which  the  lubricant  is  fed  to  the  wheel 
hub,  requires  only  3  seconds  to  fill. 

It  is  not  necessary  to  touch  a  screw  or  pin  in  filling  the  cavity. 
These  wheels  are  suited  to  all  speeds  and  service 


Hensley  Trolley  &  Mfg.  Co. 

Detroit,  Michigan 
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RivEsviLLE  Power  Station 

Monongahela  Valley  Traction  Co. 
RIVESVILLE,  W.  VA. 


Sanderson  &  Porter 

Jingineers 

OKONITE  VARNISHED  CAMBRIC 
WIRES  AND  CABLES 


^^  ^ 


THE  OKONITE  COMPANY 

INCORPORATED     I8S4 

Passaic,  New  Jersey 

Central  Electric  Co.,  Chicago,  in..  General  Western  Agents 

F.  D.  Lawrence  Electric.  Co..  Cincinimti,  O.        Novelty  Electric  Co.,  Philadelphia.  Pa. 

Pj-....,.^_ii    *  ndrcws  Co..  Bo.ston.  Mrtss. 


:^0W/> 


Okonite  products  •will  be  exhibited  at  Booth  500,  Atlantic  City,  October  11-15. 
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Come  and  See 


Showing  the  various  steps  in 
the  production  of  a  gear  blank. 


ROLLED  AND  FORGED 

Come  and  see  every  step  m  the  process — see  how  the  metal  is  not 
only  rolled  but  forged — thus  giving  the  steel  an  unusually  thorough 
w^orking  which  puts  the  completed  piece  in  the  best  possible  condi- 
tion to  withstand  the  most  severe  requirements  of  service. 

The  actual  sight  of  the  samples  will  give  you  a  far  better  impression 
and  understanding  of  why  circular  sections  such  as  gear  blanks, 
small  wheels,  turbine  discs,  etc.,  made  by  our  special  method  are 
superior  in  every  way. 

Mid  VALE  Steel  and  Ordnance  Company 
Cambria  Steel  Company 

General  Sales  Office,   Widener   Building,   Philadelphia.   Pa. 

District  Sales  Offices 
Atlanta,  Boston,  Chicago,  Cincinnati,  Cleveland.  Detroit,   New  York,   Philadelphia 

Pittsburgh,  San   Francisco,  Salt  Lake  City,   Seattle,   St.   Louis  * 


Sole   Export   Representatives 

Consolidated  Steel  Corporation,    165  Broadway^   New   York 

All  export  inquiries  should  be  sent  to  this  address 
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This  Exhibit 


— by  our  combined  rolling  and 
hydraulic  forging  process. 


CIRCULAR  SECTIONS 


We  want  you  to  visit  this  Exhibit  at  Spaces  562,  563,  546  and  565, 
There  will  always  be  someone  on  hand  to  give  you  a  full  explana- 
tion of  the  various  operations  and  the  results  obtained. 

If  you  cannot  get  to  Atlantic  City,  it  will  pay  you  to  follow  our 
advertisements  in  this  Journal  from  October  30th  to  November  27ih, 
stating  the  how  and  why  of  each  step. 


Mid  VALE  Steel  and  Ordnance  Company 
Cambria  Steel  Company 

General  Sales  Office,  Widener  Building,   Philadelphia,   Pa. 


District  Sales  Offices 

Atlanta,  Boston,  Chicago,  Cincinnati,  Cleveland,  Detroit,  New  York,   Philadelphia 

Pittsburgh,  San  Francisco,  Salt  Lake   City,  Seattle,   St.  Louis 

Sole   Export  Representatives 

Consolidated  Steel  Corporation,   165  Broadway,   New   York 

All  export   inquiries  should  be  sent   to   this  address 
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NuttaliiielicalGeats 


A  PROVEN    SUCCESS 


HISTORY 


An  idea  in  1914 — an  evolution  in  a 
well  established,  conservative  field  in 
1920.  That  is  the  story  of  Nuttall 
Helical  Railway  gears. 

The  idea  of  applying  the  helical  gear 
to  this  service  was  conceived  in  1914, 
and  from  this  time  on,  the  develop- 
ment was  rapid  and  accurate.  Sp>ecial 
machinery  and  tools  soon  produced 
a  gear  that  was  far  removed  in  design 
and  quality  from  the  original  experi- 
mental models. 

By  1915  the  first  installation  of  the 
"perfect  gear"  was  made,  and  when  it 
had  completed  284,248  miles  of  serv- 
ice, it  was  removed  so  that  the 
executives  of  the  nation's  railways 
could  see  it  at  the  1919  A.  E.  R.  A. 
Convention.  Its  principle  was  correct 
and  its  adoption  was  immediate.  By 
its  use  vibration  was  eliminated  and 
the  noise  and  destruction  of  spur 
gears  vanished  in  an  evolutionary 
change  in  the  railway  operating  art. 

Today  200  companies  are  using 
12,000  of  these  gears.  Westinghouse 
Railway  motors  are  equipped  with 
Nuttall  Helical  gears  as  standard 
parts,  and  the  first  Helical  gear  and 
pinion  are  still  in  service  with  a 
record  of  over  350,000  car  miles  and 
show  no  sign  of  weakening  or  becom- 
ing noisy. 

RD.NUmLL  COMPANY 

PITTSBURGH  ^PENNSYUftNIA 
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Wntfall  HpUmI  flpaw 


A  PROVEN    SUCCESS 


This 

is  their  present 


Five  years  of  investigation,  tria's  and 
tests  led  up  to  the  application  of  Nuttall 
Helical  Gears — the  proven  success. 

Large  additions  have  been  made  to  our 
Helical  Gear  hobbing  machines. 

The  illustration  shown  above  is  of  a 
battery  of  new  helical  bobbers. 

This  battery  knows  no  eight-hour  day; 
it  works  day  and  night  because  its  operation 
is  dependent  upon  the  r  ilway  operator's 
demand  for  Nutta.l  Helical  Gears. 


RDNUHALL  COMPANY 

PITTSBURGH  ?ii-PENNSYUftNIA 
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TWt  nntpttoor  voffiLATUiKi  fuoPiNC 


^^     TRADEMARK     V^ 

rvingSafsteP 

(PATENTED)  tmm^        REO  US  PAT.OFF.  1 

ABSOLUTELY    NON- SLIPPING   ALWAYS 


Here's  car  step  accident  insurance  at  minimum  cost,  that  you  can  build  right  in 
on  >our  present  equipment — a  safety  step  with  the  following  unique  combination 
of  advantages : 

No  lead  or  abrasive  insets  to  wear  out  or  work  loose. 
Light  in  weight,  firm  but  elastic,  never  "rattley". 
All  steel,  as  durable  as  the  car  itself. 
Clean,  because  dirt  falls  through. 
"4  Less  dirt  tracked  into  the  car. 

Hastens  loading  and  unloading. 

Absolutely  non-slipping,  even  with  rain,  snow  or  ice  on  it. 

"Safsteps"  are  made  to  fit  any  style  or  type  of  car,  and  are  easily  installed. 

Write  for  Catalog  2A28,  sending  a  rough  sketch  of  the  weight  and  dimensions 
of  your  car  steps. 

Irving  Ironworks  Co. 

LONG  ISLAND  City,  N.Y..  U.S.A. 
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jrving5ubw>^ 

THE  tltafWMf  VEKniATtWO  FUWPINO 


iRVINGSulWi^ 

M  ^(PATENTED)  taHiV  MARK  ^M. 

THE  FIREPROOF  VENTILATING  FLOORING 


F"or  loading  platforms  or  "isles  of  safety",  for  covers  over  subway  ventilation 
openings,  for  station  platforms,  and  for  floors  and  galleries  in  power  plants — 
Irving  "Subway"  is  the  preeminently  economical  open  flooring.  It  is  absolutely 
and  permanently  safe  and  non-slipping — outdoors,  even  with  rain,  snow  or  ice 
upon  it — indoors,  even  with  oil  or  grease  upon  it.  All  steel,  solidly  riveted  up, 
each  panel  is  a  unit  that  will  not  warp,  twist  or  sag.  The  exclusive  Irving  truss 
construction  makes  Irving  "Subway"  the  lightest,  strongest  grating  or  open 
flooring,  withstanding  shock  or  pressure  that  would  destroy  any  other  grating 
or  even  a  solid  floor  plate.  Convenient  panels  make  installation  eas\ .  You 
pay  only  once  for  a  floor  of  Irving  "Subway" — it  is  practicalU  indestructible. 
And  the  price  is  surprisingly  low.  Write  for  Catalog  2A28,  showing  manifold 
uses. 

Irving  Ironworks  CO. 

LONG  ISLAND  CITY.  N.Y..  U.S.A. 
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The  Most  Economical 

Gear  Case  for 

One -Man  Safety  Cars 

combines  lightness 
with  durability 

Low  service  cost  is  made  possible 
because  of  the  light  weight,  strong 
construction,  interchangeability 
and  the  absence  of  seams  and 
rivets. 

Weight  50  lbs. 


For  W.  H.  508  Motor 

used  on 

One-Man  Safety  Car  Equipment 


Chillingworth  Brackets  are  spe- 
cially designed  for  every  type  of 
suspension  to  provide  strength 
and  durability. 

Accurate  fit  thus  minimizing  your 
vibration  difficulties. 

Strength  and  quality  are  not  sacri- 
ficed for  size.  The  construction  is 
of  the  same  high  standard  as  that 
of  the  larger  cases. 


Chillingworth   Manufacturing    Company 

Jersey  City,  N.  J. 

Sales  Department:  Thayer  and  Company,  Inc.,  1 1 1  Broadway 

Visit  our  Booth  509 — Atlantic  City  Convention 
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COLUMBIA 


Columbia  Service  is  a  specialized 
service,  as  the  pictures  on  these  two 
pages  will  bear  out. 

We  are  not  dependent  on  the  other 
fellow. 

Our  own  brass  and  iron  foundries, 
forge  plant,  welding  plant,  babbit- 
ting plant  and  machine  shop  which 
are  equipped  with  power  ham- 
mers, bulldozers,  lathes,  drills, 
boring  machines  and  miscella- 
neous specialized  tools  enable  us 
to  give  you  the  very  best  of  service. 


Columbia  Machine  Works  & 

Atlantic  Ave.  &  Chestnut 

A.    A.    GREEX,    Sales    .^Isrr..   50   Church    St..    N.    Y.    V. 
E.     ALLISON     TH0RN\*ELL,     1026-7     Atlanta    Trust 

BIrte..   Athinta.  <ia. 
J.   L.   WHITTAKER.    141   Milk   St..  Boston,   Mass. 
K.  F.  BODLER,  BO.T  :>lonadno<'k  BIdg..  San  Fraiieisco, 

Calif. 
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SERVICE 


Columbia  Service  insures  the  full- 
est co-operation  between  the  man- 
ufacturer and  the  railway  operator 
because  every  order  regardless  of 
size  and  cost  is  given  the  most  care- 
ful attention. 

Whether  you  place  a  rush  order  for 
1000  Columbia  gear  cases,  as  one 
large  railway  has  recently  done, 
for  a  Columbia  axle  straightener 
or  merely  for  a  dozen  trolley 
wheels,  you  will  get  prompt  de- 
liveries, the  highest  quality  of 
workmanship  and  at  a  moderate 
price. 

Malleable  Iron  Company 

St.,  Brooklyn,  N.  Y. 

iV.  M<K.  WHITE.  e~,Vi  Cornell  Ave..  ChieaKo.  111. 
Srmst   Keller,  Krank  He<lley,  Brooklyn.   X.  Y. 
I.  <;.   Ituehler,  Pres.  anil  Treas. 
L.  (I.  Smith.  V.  r.  &  (ien.  Mtr. 
"hn",   Kiiehler,   Secy. 
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<3:i^.5 


Columbia  Quality  Sheet- 
Steel  Gear  Cases 

Reinforced  suspension  in  Columbia  sheet  steel  gear  cases 
enabling  them  to  "stand  the  racket"  is  obtained  by  inter- 
locking and  welding  together  the  sides,  cover  and  reinforce- 
ments so  that  a  channel  shaped  suspension  is  built  up  to 
provide  increased  strength. 

Here  is  a  gear  case  whose  brackets  or  lugs  have  three  thick- 
nesses of  steel  on  each  side  and  across  the  end  thus  strength- 
ening it  to  stand  severe  shocks  and  stresses  from  the  jolting 


Columbia   Gear  Case 


of  the  car  over'  crossings,  special  trackwork  and 
track  in  run-down  condition.  As  the  sides  and  top 
are  extended  to  form  this  channel  the  weight  of  the 
gear  case  and  any  strains  resulting  from  vibration  or 
shock  are  transmitted  through  uninterrupted  supports 
and  not  through  joints  which  may  loosen  at  seams 
or  through  the  shearing  off  of  rivets.  No  bumping 
or  scraping  over  pavement  or  roadbeds  where  the 
clearance  is  small  will  ever  crack  these  brackets  be- 
cause they  have  been  especially  designed  for  the 
hardest  usage. 

Increa.sed  strength  at  the  vulnerable  points  is  ob- 
tained by  e.xtending  the  sides  and  cover  so  as  to  form 
the  suspension  members  and  reinforcing  these  with 
sheet  steel  brackets  and  plates  so  shaped  as  to  inter- 
lock with  the  sides  and  cover.  All  parts  are  spot- 
welded  together  and  in  addition  all  edges  along  the 
entire  length  are  spot-welded.  The  cover  is  notched 
and  bent  so  as  to  provide  flanges  in  two  directions 
all  along  the  edges,  thus  giving  additional  strength. 


The  Careful  Workmanship  Pul 

Is  Reflected  In  Each 


Columbia  Machine  Work? 

Atlantic  Avenue  and  Chestnu 

******************* 
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Columbia   Trolley  Wheel 


Quality  Trolley 
Wheels 

are  made  in  4,  5  and  6  inch 
sizes  and  to  your  special  re- 
quirements. Special  atten- 
tion has  been  given  in  the 
selection  of  material  only 
such  being  used  as  will  give 
long  wear  and  good  lubri- 
cation. 

Our  sleet  cutting  trolley 
wheel  stands  up  in  the  hard- 
est of  sleet  storms  without 
aid  of  auxiliary  sleet  cutting 
or  scraping  devices.  Order 
them  now  for  the  winter 
while  deliveries  are  good 
and  stocks  are  built  up. 


Columbia  Bearings 


Columbia-Made  Coils  are 
Quality  Coils 

They  are  specially  designed  and  wound  for  rewinding  old 
armatures  because  unusual  care  is  needed.  Additional  in- 
sulation is  always  necessary  at  corners  and  between  leads 
where  the  clearance  with  core  is  small.  In  addition  the  large 
radius  bends  give  greater  flexibility.  Cores  that  havie  been 
opened  up  during  heavy  service,  and  have  laminations  that 
are  bent  or  that  have  projections  caused  by  bumping  arma- 
tures against  pole  faces  can  best  be  wound  with  Columbia- 
Alade  Quality  Coils  because  these  conditions  are  taken  into 
account  in  their  manufacture. 


Columbia  Coil 


Columbia  Quality  Bearings 

for  both  axles  and  armature  are  made  from  the  bar  to  the  finished  product  right  in  our  own  plant. 
Columbia  has  every  facility  for  bearing  manufacture  and  our  dies,  moulds  and  equipment  enable  us  to  turn 
out  practically  every  type  of  bearing  for  every  motor  or  axle  in  record-breaking  time.  If  you  do  not  already 
know  this,  one  trial  will  convince  you. 

Into  Every  Columbia  Product 
and  Every  Detail 


&  Malleable  Iron  Co. 

Street,  Brooklyn,  New  York 
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Columbia  Shop  Tools 


Will  Effect  Large 
Making  Electric 


Columbia  Field  Coil   Winding  Machine 


Columbia  Armature  Banding  Machine 


A  slap  bang-up  A-1  repair  shop  is  absolutel\-  neces- 
sary to  cut  down  operating  expenses. 

This  means  that  old  dilapidated  tools  and  equipment 
of  twenty  years  ago  cannot  possibly  fit  into  the 
scheme  of  trying  to  make  repairs  quickly  and 
cheaply  on  a  heavy  production  basis. 

The  best  heads  in  the  industry  are  throwing  out  all 
the  old  dilapidated  tools  and  installing  shop  tools 
and  equipment  that  will  enable  the  management 
to  keep  the  rolling  stock  in  better  condition  and 
to  give  longer  service. 

Keep  your  eyes  on  Columbia  Shop  Tools,  the 
Quality  Group,  they  are  being  specified  in  largtf 
quantities  and  are  being  installed  in  the  latest  and 
most  uptodate  shops  in  the  country. 

Columbia  Coil  Winding  and  Coil  Taping  Machines 
enable  even  poor  operators  to  do  better  work  in 
quick  time  and  at  the  least  expense. 


Columbia  Machine  Works 

Atlantic  Ave.  and  Chestnul 
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— The  Quality  Group 

Economies  in 
Railway  Repairs 


The  Columbia  Armature  Banding  Machine  is  a 
necessity ;  the  Columbia  Pinion  Puller  and  Arma- 
ture Buggy  will  save  much  wear  and  tear  on  deli- 
cate mechanism. 

The  Columbia  Axle  Straightener  has  done  yeoman 
service  in  the  shops  of  the  Third  Avenue  Railwav, 
New  York  City. 

The  Columbia  Tension  Stand  for  Winding  Field 
and  Armature  Coils,  speeds  up  winding  work 
tremendously;  Columbia  Adjustable  Armature 
Stands  are  needed  in  truing  up  Armature ; 
Columbia  Rools  for  Flattening  Leads  of  Armature 
Coils  permit  the  work  to  be  fed  toward  the  operator. 

Columbia  Pneumatic  Pit  Jacks  and  Columbia 
Electric  Car  Hoists  are  the  finest  jacks  and  hoists 
to  be  obtained  for  electric  railway  shops. 

And  so  on  down  the  long  line  of  Columbia  tools 
and  specialties.     Write  for  Bulletins. 


I 


tk 
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&  Malleable  Iron  Company 

Street,  Brooklyn,  N.  Y. 


\ 


Columbia  Adjustable  Armature  Stand 


I 
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Columbia  Electric  Hoists 

Columbia  Electric  Hoists  are  the  shortest  cut  to  repair  shop  econ- 
omy because  they  are  made  according  to  a  special  design  of  great 
simplicity  and  efficiency. 

They  will  elevate  a  50-ton  car  6  ft.  in  five  minutes,  without  swaying. 
Any  old  traction  motor  will  run  them. 


One  demonstration  will  convince  you 


Columbia  Machine  Works  &  Malleable  Iron  Company 

Atlantic  Ave.  and  Chestnut  St.,  Brooklyn,  N.  Y. 


A.   A.   GREEN,    8ale8   Met., 
SO   Church   St.,   X.   Y.    C. 

E.     ALUSON     THOBNWEU,, 

1096-7  .Atlanta  Trust  Bldg., 

Atlanta,    Ga. 


i.    L.   WHITTAKER, 

141  Milk  St.,  Boston,  Mass. 

F.   F.   BODLER, 

903   Monadnock   Bldg., 

San  Francisco,  Caiif. 


W.    McK.   WHITE 

6712   Cornell   Ave.,   Chicago.   III. 

Ernest  Keller 

Frank   Hedley 

Brooklyn,  N.  Y. 


1.   O.   Boehler.    Pres.    and    Treas. 

L.  <l.  Smith.   V.  P.  &  Gen.   Mgr. 

Ciiae.   Buehier,   Seey. 


springs 


CAR  EQUIPMENT 

Armature  and  axle  bearings 

Armature  and  field  coils 

Bearings   (axle  and  armature) 

Brush-holders    and     bru'h-holder 

Brake,  door  and  other  handles 

Brake    forgings,   riggings,   etc. 

Car  trimmings 

Commutators 

Controller  handles 

Forgings  of  all  kinds 

G^p*-  cases    (steel   or  malleable  iron) 

Grid  resistors 

Third-rail  shoe  beams  and  accessories 

Trolley  poles   (steel)   and  wheels 


TOOLS 

Armature  and  axle  straighteners 

Armature  shaft  straighteners 

Armature  buggies  and  stands 

Babbitting  molds 

Banding  and  heading  machines 

Car  hoists 

Car  replacers 

Coil  tapping  machines  for  armature  leads 

Coil  winding   machines 

Pinion  pullers 

Pit   jacks 

Signal  or  target  switches 

Tension  stands 


*****^*************** 
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Safety  First 

not  only  from  the  accident  prevention  view- 
point but  also  from  the  financial  standpoint  is 
the  basis  upon  which  the  Perley  A.  Thomas 
Car  Works  is  manufacturing  Birney  one-man 
safety  cars. 

Because  these  safeties  have  actually  solved  one 
of  the  greatest  problems  the  electric  railway 
industry  has  ever  faced  ;  that  of  high  operating 
costs. 

From  the  beginning,  safeties  from  the  Perley 
A.  Thomas  Car  Works,  have  cut  operating 
expenses,  reduced  accidents  and  have  been  a 
comfort  to  a  formerly  disgruntled  public. 

The  Engineer  and  designers  of  these  cars  by 
their  past  experience  are  qualified  to  give  the 
electric  railway  industry  the  best  that  is  to  be 
obtained  in  either  a  safety  or  a  double-truck 
car.  The  builder  of  these  cars  drew  up  the 
first  designs  ever  made  of  The  Birney  Tee 
Post  Car  for  C.  O.  Birney.  Let  us  figure  on 
your  requirements. 


te  jigiiBiBBBBBB  ij 


CARS  OF  ALL  TYPES 

From 

BIRNEY  ONE-MAN  SAFETY 

to 

LARGE    CITY    AND    INTERURBAN 

Whatever      your      car      requirements, 

we  can  fill  them  to  your  entire  aatia- 

faction.       Give    us    a    trial. 


PERLEY  A.  THOMAS  CAR  WORKS 

HIGH  POINT,  N.  C. 
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RIVET  HEATER 


The  New  Way  of  Heating  Rivets 


Note  in  above  picture  how  close  to  the 
workmen  the  Berwick  Heater  is  placed. 
Unlike  a  coke  or  fuel-oil  furnace,  the 
Berwick  throws  out  no  smoke  or  fumes. 
Much  time  is  saved  because  the  Heater 
can  be  placed  conveniently  close  to  the 
work. 

In  starting,  too,  the  Berwick  Electric 
Heater  saves  time  and  bother.  You  turn 
on  the  current  and  in  less  than  half  a 
minute  have  hot  rivets  ready  for  driving. 
Power  is  used  only  when  hot  rivets  are 
needed — less  than  20  kilowatt-hours  per 
hundred  pounds  of  rivets  heated. 

The  Berwick  Heater  is  absolutely  safe. 
It  heats  the  rivets  uniformly,  radiation 
being  from  center  outward.  Since  all 
rivets    are    in    plain    view    while    being 


heated,  spoilage  by  burning  and  scaling 
is  practically  eliminated.  This  feature 
alone  in  average  shops  saves  40  cents  per 
hundred  pounds  of  rivets  heated. 

We  used  Berwick  Heaters  in  our  own  car 
shops  for  more  than  five  years  before  any 
were  offered  for  sale.  All  experimental 
work  has  been  done. 

More  than  five  hundred  Berwick  Electric 
Rivet  Heaters  have  been  sold  since 
January  1st.  Investigate  now  and  be 
among  the  first  to  profit  by  this  new  de- 
velopment. 

Send  for   catalogue.      Please   mention 

sizes  and  quantity  of  rivets  used  and 

alternating  current  conditions. 


American  Car  and  Foundry  Company 

165  Broadway y  New  York 


Chicago 


St.  Louis 


Railway  coach,  dining  and  sleeping  cars;  express,  baggage  and  mail  cars;  electric  railway  cars;  freight  cars,  including  box.,  flat,  gondola, 
hopper,  dumping  and  tank  types  and  cabooses;  special  purpose  cars  for  carrying  cane,  live  stock,  etc.;  industrial,  mine  and  logging  cars; 
car  parts,  including  trucks,  coupler  pins  and  links,  and  chilled  cast  iron  wheels;  electric  rivet  heaters;  bau-  iron  and  steel;  bolts,  nuts  and 
rivets;    iron-body    gate   valves:    flanged    pipe. 
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HABIRSHAW 

"Proven  by  the  test  of  time'' 

Insulated  Wire  8  Cable 


Reliability  and 
Research 


<^ 


} 


Habirshaw  Wire  Manufactured  by 

Habirshaw  Electric  Cable  Co. 

Incorporated 

Yonkers,  New  York 


Scientific  Study 

T\HE  Habirshaw  method  of  main- 
taining the  reputation  of  its  prod- 
ucts for  reliability  and  keeping 
informed  as  to  new  requirements  and 
developments  in  the  art  of  wire  and 
cable  engineering  is  by  means  of  scien- 
tific study. 

Habirshaw  engineers  not  only  keep 
abreast  of  the  times  but  are  constantly 
endeavoring  to  improve  and  widen  the 
field  of  usefulness  of  insulated  electric 
conductors.  To  accomplish  this,  Hab- 
irshaw maintains  three  research  labora- 
tories manned  by  the  best  of  scientific 
talent  and  equipped  with  the  most 
modern  scientific  apparatus. 

The  Habirshaw  organization  provides 
for  complete  co-operation  between  sales, 
technical  and  manufacturing  depart- 
ments so  that  the  individual  needs  of 
customers  may  be  adequately  cared 
for  from  the  first- felt  want  to  the  de- 
livery of  the  desired  material. 


Habirshaw   Wire  Distributed    by 
fVestent  Electric  Company 

Incorporated 


Paper  Insulated  Cable 

Round  Conductor  Cables 
Sector  Cables 


Offices  in  All  Principal  Cities 

Rubber  Insulated  Cables 
Varnished  Cambric  Insulated  Cables  Code  (Black  Core) 

Armored  Cables  Intermediate  (Red  Core) 

30%  Hevea     R.  S.  A.  Standard 
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"BOYS,  GET  THE  MONEY" 


A  poor  slogan  for  political  money-diggers,  but  in  col- 
loquial street  raihva\-  talk  everybody  knows  it  means  the 
tough  operating  job  of  gathering  in  all  the  fares.  For 
instance,  you  boost  fare  units,  buy  new  types  of  cars,  add 
a  zone  to  the  interurban  lines,  etc.  and  then  the  execu- 
tive responsible  for  the  financial  health  of  the  property 
comes  around  and  says,  "Now  boys,  get  the  money." 

With  this  injunction  ringing  in  their  ears,  hundreds  of 
operating  officials  will  attend  the  Atlantic  City  Conven- 
tion this  month  looking  for  improved  methods  and 
mechanisms.  Representatives  of  this  company  will  be 
on  hand  to  talk  over  all  angles  of  this  subject  with  you. 

Fare  collecting  devices  which  efficiently  serve  up-to-date 
conceptions  of  the  problem  are  very,  very  few  in  number. 
You  may  hesitate  to  discard  the  old  method  of  picking  up 
fares  by  hand,  but  you  have  no  argument  to  advance  in 
its  favor.  You  realize  that  the  A.  E.  R.  A.  Committee 
reporting  last  year  on  this  problem  of  COLLECTION 
AND  REGISTRATION  OF  FARES  recommended 
that  hand  collection,  with  later  optional  registration  by 
the  conductor,  "should  be  eliminated."  The  recommenda- 
tion was  that  "mechanical  registering  devices,  either  sta- 
tionary or  portable,"  be  used.  If  proper  weight  is  at- 
tached to  the  report  of  these  experts  no  operative  need 


knit  his  brows  or  become  confused  in  locating  types  of 
registers  operating  on  the  principle  indors'^d  by  the  com- 
mittee. The  time  has  gone  by  for  advancing  arguments 
for  or  showing  timidity  in  cutting  loose  from  old  methods. 

The  ROOKE  is  a  "mechanical  registering  device"  of  the 
"portable"  type  and  the  only  such  small  fare  box  on  the 
market.  The  ROOKE  is  being  used  by  important  com- 
panies as  standard  on  all  types  of  cars.  Other  companies, 
already  equipped  with  stationary  boxes,  use  the  ROOKE 
exactly  as  recommended  by  the  Committee,  for  the  col- 
lection of  zone  fares  and  to  meet  all  contingencies  when 
the  passenger  does  not  go  by  the  box.  This  shows  con- 
sistency, certainly,  and  //  means  that  you  will  "get  the 
money." 

THE  NEW  ROOKE  REGISTER -IS  A  GREATLY 
IMPROVED  MACHINE.  It  will  receive  and  ac- 
curately register,  on  separate  totalizing  counters, 
NICKELS,  DIMES,  QUARTERS  AND  METAL 
TICKETS  in  any  combination  or  all  of  these  fare  values 
received  into  the  one  coin  slot  of  one  register.  The  pas- 
senger actually  registers  his  ozvn  fare,  instantaneously, 
the  bell  rings  and  the  conductor  instantly  receives  the 
money. 


Tfte  capacity  of  the 
Rooke  Register  is  not 
limited  to  a  single  de- 
nomination coin.  It  will 
take  nickels,  dimes,  quar- 
ters or  metal  tickets 
representing  a  2^,  6,  7, 
7Vj.  S  or  S-cent  fare, 
and  classify  them  on  dif- 
ferent counters. 


Rooke  Automatic  Register 


"NEW  CAPACITY"  ROOKB 
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THE  HUMAN  ELEMENT 


A  panacea  for  eliminating  the  "human  element"  in  a  good 
many  h'nes  of  endeavor  has  been  just  about  as  futile  as 
the  quest  for  perpetual  motion.  However,  when  it  comes 
to  fare  registering  devices  just  the  opposite  course  is  best. 

No  fare  box  ever  made  will  get  all  the  fares  unless  the 
human  element  is  there.  It  is  the  human  element  in  the 
personal  services  of  the  conductor  that  is  vital. 

With  the  ROOKE  register,  the  conductor  must  of  neces- 
sity "single  out"  each  of  his  fares  and  must  personally 
co-operate  with  the  passenger  when  the  fare  is  paid. 
This  means  no  loss  in  speed.  It  does  mean  the  presence 
of  the  all-important  get-to-gether  factor  and  relationship 
between  passenger  and  conductor  at  psychological  moment. 
It  is  profitable  for  the  company  to  have  the  attention  of 
the  conductor  focused  on  the  job  of  collecting  each  fare. 
If  the  conductor  becomes  only  a  doorman  and  feels  no 
responsibility,  the  "mechanical  registering  device"  recom- 
mendation loses  a  great  deal  of  its  value  in  actual  practice. 

Again,  with  the  ROOKE  register  the  passenger  actually 
registers  his  own  fare  and  can  feel  and  hear  the  mechanical 
functioning  of  the  mechanism  determining  instantaneous 


registration.  This  only  is  instantaneous  registration,  the 
acme  of  successful  mechanical  fare  collection. 

If  you  stop  to  consider,  there  are  only  sixty-six  railways 
in  this  country  still  operating  on  a  five  cent  fare  and  these 
are  dwindling  rapidly.  With  the  railways  putting  up  to 
the  commissions  the  correct  figures  to  prove  that  they 
are  entitled  to  a  fare  sufficient  to  cover  operating  expenses 
and  to  attract  new  capital,  it  is  imperative  to  install  a 
fare  collection  system  that  insures  as  near  as  possible  the 
collection  of  100%  of  the  fares. 

This  the  new  ROOKE  register  is  guaranteed  to  do. 
The  new  register  differs  but  little  in  appearance  from 
our  old  models.  It  is  however,  a  greatly  improved 
mechanism.  All  different  coins  are  paid  into  the  one  coin 
slot,  and  registration  is  positively  automatic  and  instan- 
taneous.    These  registers  are  unbeatable. 

The  ROOKE  register  may  be  installed  without  friction 
or  embarrassment  and  without  involving  expenditures  to 
re-arrange  your  cars  to  receive  the  system.  It  brings  to 
you  the  best  possible  METHOD  of  collection,  with  great 
auditing  economies  and  maintenance  savings.  The 
MECHANISM  enables  you  to  successfully  standardize 
fare  collection  on  all  your  equipment. 


n-  -miy     — he  "goes  after*'  sees,  and  is  respon- 
I    !/::•:     sible  for  the  exact  value  collected. 


Co,,  Providence,  R.  I. 


i( 
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What  do 
you 
demand 

of  a 
Stoker 


—  that  it 

Reduce  labor  costs? 
♦»       Fuel     "     ? 
BuiTihi^h  ash  coals? 
ff      -- moisture »»  ? 
Eliminate  Smoke  ? 
f  9         Clinkers  ? 
Maintain  heavy 
overloads  ? 
Guarantee  hi^h 
rwt  e^ciency  ? 
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.    .   .  .  Green 
Chain  Grates 


Wi'itG  for  thc' 
Green  Book,/ 


Green  Chain  Grates  reduce  labor  costs  by  prac- 
tically eliminating  the  human  element.  The  fuel 
is  fed  and  burned,  the  ash  discharged  and  the  grate 
surfaces  cleaned  without  any  human  assistance. 

They  reduce  fuel  costs  by  insuring  combustion 
so  complete  that  every  available  heat  unit  is  ex- 
tracted from  the  coal. 

By  means  of  that  inherent  chain  grate  advantage, 
Progressive  Combustion,  the  lowest  grades  of  coal 
in  every  local  market  can  be  burned  without  smoke 
or  clinker. 

Clinker  free  operation  eliminates  shutdowns  for 
cleaning.  There  are  no  non-production  periods  in 
the  Green  equipped  plant.  Heavy  overloads  are 
easily  reached  and  maintained. 

Efficiency  in  the  Green  sense,  is  net  efficiency. 
The  driving  engine  requires  but  30  lbs.  of  steam 
per  hour  for  the  largest  size  stoker,  less  than  1% 
of  the  power  generated.  There  are  no  other  steam 
consuming  auxiliaries. 

The  Green  Book  "Progrressive  Combustion"  contains  com- 
plete descriptive  and  pictorial  information  on  coals  and  their 
proper  firing  and  upon  Green  Chain  Grate  Stokers.  Write  for 
a  copy  today  to  Dept.  C. 

GREEN  ENGINEERING  COMPANY 

100  Kennedy  Avenue,  East  Chicago,  Indiana 
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INSERT  IM.WEIJMNG 


ffi 


This  continuous  and  permanent  form  of  track  construc- 
tion is  widely  replacing  the  short-lived  joint  of  the  bolt 
and  the  "jolt,"  as  well  as  the  electric  welded  joints,  the 
majority  of  which  merely  consist  of  welding  plates  or 
bars  to  the  rail,  without  eliminating  the  break  between 
the  rail  ends. 


Send  for 
Pamphlet 
No.  1232 
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WEIBED  SPECIAL  WOfiK 


Don't  fail  to  send  for  Reactions,  the  Thermit  Quarterly,  and  read 
of  the  successful  results  of  Thermit  Welded  Frogs  and  Special  Work 
in  replacing  and  outlasting  manganese  special  work,  yet  costing  only 
a  fractional  part  of  the  latter. 

In  Indianapolis — Reactions,  First  Quarter,  1919 
In  Milwaukee — Reactions,  Third  Quarter,  1919 
In  St.  Joseph,  Mo. — Reactions,  First  Quarter,  1920 
In  Lynn,  Mass. — Reactions,  Second  Quarter,  1920 


e 


as 


Read  in  future  issues  of  REACTIONS 
how  this  economical  and  lasting  form 
of  track  construction  is  spreading  all 
over  the  U.  S. 


General  Offices,  120  Broadway,  New  York 


re- 
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lOlOrOtQ 


Your  Biggest   Invest 


Isn't  it  worth  while  making  that  invest- 
ment as  permanent  as  possible?  Of  course, 
it  is.  Then  why  not  give  the  subject  the 
thought  that  it  deserves?  We  know  that  the 
more  carefully  you  consider  the  subject  the 
more  you  will  be  convinced  that  the  one  big 
factor  operating  to  cut  the  life  of  your  track 
is  the  item  of  RAIL  JOINTS.  Eliminate 
them;  you  can  do  it.  Let  us  show  you  how. 
Let  us  tell  you  how.  Pittsburgh  is  doing  it 
right  now  at  the  rate  of  between  300  and  400 
every  week.  Let  us  show  you  how  success- 
fully other  cities  such  as  Youngstown, 
Milwaukee,  San  Antonio,  St.  Joseph  and 
many  others  have  done  it  in  the  past. 

Don't  be  satisfied  with  mechanical  joints 
or  with  plates  or  bars  welded  to  the  rails  sim- 
ply because  the  first  cost  appears  to  be  cheap. 
It  is  the  last  cost  that  counts.  None  of  these 
methods  get  to  the  root  of  the  trouble.  The 
real  solution  is  to  abolish  the  joints  entirely, 
make  vour  rails  absolutelv  continuous  "the 
ThermitWay,"  and  obtain  the  FULL  LIFE 
of  vour  track 


Our  engineers  are  at  your  service  to  advise 

regarding  methods  and  practice  and  give 

complete  cost  information. 


Metal  &  Thermit  Corporation, 
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ment  is  in  Your  TRACK 


"The 

Thermit 

Way" 
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General  Offices:  120  Broadway,  New  York 


iQ- 


Emmmm^^Em^^^mEm^^mmm^^sssi^^^^^ 


g 

t 
t 

t 
t 


1 

t 

t 
t 
t 
t 

fil 


i'^ 


178 


Electric    Railway    Journal 


October  2,  1920 


NEVASPLIT 
HEADLININGS 

do  more  than  never  split 

They  never  shrink,  warp  nor  check. 

They  are  waterproof  and  of  minimum  conductivity. 

They  make  car  interiors  safer  and  more  beautiful. 

The  smooth,  even  surface  takes  paint  most  readily,  with 
pleasing  results. 

They  mean  lighter  cars — lighter  in  weight  and  appearance 
and  "illumination." 

NO  WONDER  so  many  big  roads  use  them — for  instance, 
the  100  new  cars  of  the  Philadelphia  Traction  Company. 

Write  for  Booklet  and  samples. 

The  Keyes  Products  Company 

120  Broadway,  New  York 

Columbia  Machine  &  Malleable  Iron  Co..  .'50  Church  St.,  New  York. 

National   Safety  Car  &   Equipment   Co.,   St.   Louis.   Mo. 
SAN  FRANCISCO:  Ford  &  Geirrine,  Merchants  Exchange  Building. 
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IN  all  extensions  and  improve- 
ments and  replacements  to 
your  power  stations,  apply 
the  "Safety  First"  idea  in  a 
sensible,  practical  way.  Install 
"FRANKLIN"  safer  generating 
station  equipment. 

"FRANKLIN"  insulators,  pot- 
heads,  disconnecting  switches,  relay 
switches  and  other  devices  are  all  safer. 
They  were  designed  to  give  not  only  a 
better  and  a  simpler,  but  a  safer  serv- 
ice—  to  save  risk  and  accidents,  and 
trouble  and  time.  Each  one  has  been 
built  to  meet  the  needs  of  some  great 
power  plant.  We  have  standardized 
this  made-to-order  equipment  and  it 
becomes  available  to  you. 

In  each  "FRANKLIN"  de- 
vice cost  has  been  a  secondary 
consideration.  It  has  been 
planned  and  built  for  quality, 
for  economy,  for  unfailing  re- 
liability in  service — "You  can 
install  the  'FRANKLIN'  and 
forget  it" — You  know  that  it  is 
sure  and  safe. 
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*  Write  for  our  bulletins  today. 

ELECTRICAL  DEVELOPMENT 

&  MACHINE  COMPANY 

Philadelphia 

tailwm  Salts  J>i»nt       UTILITY  PRODUCTS  CORPORATION 
SO  Church  Street  New  York  Cily 


X 
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on  the  Kw.  Hr.  Basis 

The  Economy  Power-Saving  Railway  Meter  Provides  the 
Safest  and  Most  Efficient  Basis  for  Equipment  Inspection 


Most  parts  of  a  car  require  inspection  at  intervals  proportionate  to  work  done. 
Neither  mileage  run,  elapsed  time,  power-on  time  or  any  other  time  factor 
correctly  measures  the  work  done  b)'  the  car. 

The  ECONOMY  "Power-saving"  and  Car  Inspection  Meter  provides  a  method 
that  accurately  and  automaticaly  shows  when  inspection  is  needed.  It  also 
shows  at  a  glance  how  much  more  work  a  car  can  do  before  inspection  is  needed, 
or,  in  case  of  a  road  failure,  how  much  work  it  has  done  previous  to  the  failure. 
All  this  is  had  without  any  clerical  labor. 

The  result  is  more  thorough  inspection  without  increased  labor  cost,  or  the 
previous  standard  of  inspection  for  less  labor  cost.  It  will  save  considerable  money 
heretofore  spent  because  of  too  many  inspections  on  some  cars  and  too  few 
on  others. 

The  opposite  page  shovvs  an  ECONOMY  Power-Saving  Railway  Meter,  with 
car  inspection  dials.  The  cyclometer  type  dials  at  the  top  are  for  motormen's 
power  saving  records.  The  lower  dials  are  for  car  inspection  use.  The  meter 
is  unchanged  from  standard  except  for  the  front  case  and  dial,  which  are  appli- 
cable to  old  meters. 

When  the  meter-driven   hand  on  dial  A   reaches  the  marker  set  for  this  car  at 

6,  the  barnman  knows  that  the  brakes  and  controllers  have  done  their  work  and 

are  due  for  inspection  equivalent  to  that  otherwise  made  daily. 

Likewise  dial  B  shows  when  the  car  has  done  sufficient  work  to  require  oiling. 
This  supplants  the  usual  time  or  mileage  period  for  oiling. 

Dial  C  shows  when  the  car  has  done  sufficient  work  to  require  general  inspection. 

After  any  inspection  the  meter-driven  hand  is  set  back  to  zero  by  means  of  its 
reset  rod  at  the  bottom  of  the  case. 

A  lock  prevents  unauthorized  resetting  of  inspection  dials. 

The  ECONOMY  Meter  with  inspection  dials  is  readily  adaptable  to  any 
electric  car  or  locomotive  operating  condition.  It  is  the  only  power-saving 
device  whose  unit  is  correct  for  use  in  determining  when  cars  should  be  inspected. 

The  ECONOMY  Railway  Meter  saves  power  at  the  car  and  labor  at  the  car 
house. 

Ask  for  Deferred  Payment  Plan 
and  estimate  of  operating  costs. 


ECONOMY  ELECTRIC  DEVICES  COMPANY 

Old  Colony  Bldg.,  Chicago,  L.  E.  Gould,  Pres. 

National    Railway   Appliance   Co.,    New    York  Ludwig    Hommel    &   Co.,    Pittsburgh 

Burton    R.    Stare    Co.,    Seattle 
Grayson    Railway    Supply    Co.,    St.    Louis 


J.   G.  Monahan,  Los   Angeles 


L.  A.  Nott,  San  Francisco 
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Buckeye  No.^39 
Special  Emer^enqy  Jade 

Suitable  for  Every  Railway  Purpose 


50  other 
types  and 

sizes  for 
railway  use 


One  of  the  main  problems  of  Jack  Service 
is  to  get  the  jack  to  bear  on  the  load,  regardless 
of  circumstances.  This  is  just  the  service  ren- 
dered by  this  Buckeye.  It  is  quickly  adjust- 
able to  many  positions — gets  you  out  of  many 
a  difficult  situation.  It  has  /"»//  poiver  with 
high  or  low  adjustment — saves  time,  strength 
and  trouble.  Altogether,  a  fine  all-round 
piece  of  equipment.  Full  details  in  catalog. 
Write  for  it. 


The  Buckeye  Jack  Mfg.  Co. 


Alliance,  Ohio 
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Its  60/0  greater  tensile  strength  prevents 
the  wire  from  sagging  and  causing  excessive 
wear   at   ears   and    hangers. 

A  short  circuit  will  not  anneal  "Copper- 
weld,"  as  it  does  hard  drawn  copper  wire; 
in  fact  annealed  "Copperweld"  has  a  tensile 
strength  equal  to  hard  drawn  copper  wire. 

"Copperweld"  Wire  weighs  from  7%  to 
10%  less  than  copper  (size  for  size).  This 
reduces  the  weight  of  the  overhead  construc- 
tio"  and  results  in  a  saving  in  original  in- 
vestment. 

"Copperweld"  also  costs  less  per  pound, 
which  accomplishes  a  further  saving. 

"Copperweld"  outwears  solid  copper  wire 
four  to  one — due  in  part  to  less  flexture  or 
bending  near  the  supports,  and  also  to  the 
wearing  qualities  of  the  steel  and  copper  sur- 
face which  is  presented  when  the  copper  he- 
comes  worn  through  on  the  underside. 

If  you  are  interested  in  the  manufacture, 
characteristics,  and  use  of  "Copperweld," 
Wire,  write  for  a  copy  of  Catalogue  No.  22. 


OFFICE  AND  WORKS:  g^A^-^^i^^ pa. 
NEW  YORK  CITY  office: 30  CHURCH  ST. 


t:l:LlOPflF«ni 

WESTERN  SALES  REPRESENTATIVES! 
STEEL  SALES  CORPORATION.  CHICAGO,ILL 
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It  Takes  an  Expert  to  Intelligently  Recommend  Insulators 

JUST  as  it  requires  the  carclul  study  ami  thoug^ht  of  an  experienced  engineer  to  oeonomieally  oonstruet 
your  !*ystem8.  fio  <ioes  it  require  the  services  of  one  who  has  a  thorougfh  working  knowledge  of 
insulators  to  make  intelligent  i"ecommendations. 

HERE  is  one  safe  and  sure  way  however,  to  operate  your  lines  at  10ti%  efficiency.     Good  sound  reason- 
ing alone  does  not  make  it  sure  and  safe,  but  j'.  ■'clean  slate"  of  past  performance  is  absolute  proof 
of  what  a  THOMAS  INSULATOR  SPECIALIST  <an  do  for  you.     Let  him  go  over  the  next  "Insulator 
Proposition"   with  yoti.     You  will  be  under  no  obligation,   of  course.      It   will  only  reveal  to  you  the  true 
reason  for  the  explicit  faith  that  some  of  the  largest  Central  Stations  in  the  country  hold  for  this  service. 
THOMAS   PKODUCTS   PAY    BACK    BIG   DIVIDENDS    IN    SERVICE 
PIXS        IXSl'L.ATdKS        SlI'PORTS        CROSS-ARMS 
Write  for  this  new  booklet   today — PINS  and  CROSS-ARMS,   also  for  a  copy  of 
THE  WAYS  AND  MEANS  OF  BETTER  INSULATOR  PRACTISE 


THE  R.  THOMAS  &  SONS  CO. 


NEW   YORK  BOSTON 

Nortliein    Klectrif    I'o..    Ltd.,    fanaiia 


EAST   LIVERPOOL,   OHIO 


CHICAGO  LONDON 

Wi'stern    Klectrir    Co.,    Inc.,    Pacific    Coast 


y^\'^J:^rfi:vjiO&j;^:-^'A: 
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CHAPMAN 

Signal  for 
High  Speed  Service 


High  Speed  Service  needing  pro- 
tection, but  not  able  to  afford  track 
circuit  signals,  Chapman  Automatic 
signals  operated  by  Chapman  Track 
Relays  will  give  the  required  protec- 
tion at  a  cost  that  you  can  afford. 

15  blocks  have  been  in  continuous 
service  on  the  Jamestown,  Westfield 
&  Northwestern  Railway  between 
Westfield  and  Chautauqua,  N.  Y.,  for 
3  years. 

Charles  N.  Wood  Company 

14  Federal  Street,  Boston,  Mass. 
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STEEL 

TRANSM1S;SI0N 

STRUCTURES 
/^^siD 

CATENARY 
BRIDGES 


"Laced  channel  poles  especially  adapted  for  use  in  rough 
country  or  oi  valuable  rights-of-way  where  structures  must 
occupy   minimum   ground   space. 

"They  can  be  used  on  concrete  foundations  or  with  our  all- 
steel  foundations  which  effect  a  material  saving  in  first 
cost  and  have  proven  entirely  adeipiate  for  all  requirements. 
This  type  of  pole  is  particularly  adapted  with  brackets  for 
single-track  Catenary  construction.  We  would  be  pleased 
to   have   your    in<|uiries." 

Arch  bold-Brady  Company 

Syracuse,  N.  Y. 
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ANDERSON 


EQUIPMENT 

Insures 

Satisfactory 
Service 

Each  Anderson  Specialty  was 
especially  designed  for  a  par- 
ticular condition  or  service  and 
each  is  the  result  of  actual 
knowledge  of  real  working  con- 
ditions— not  just  theory. 

For  years  the  name  Anderson 
has  built  up  prestige  for  itself  in 
this  particular  field  and  it  is 
your  guarantee  of  satisfaction. 
Experienced  maintenance  of 
way  men  KNOW  the  Anderson 
Line— and  the  REPORT  is  in- 
variably one  of  good  service. 

The  illustrations  herewith  show 
but  a  few  of  the  many  Anderson 
Specialties,  which  include 

Aetna  Insulation 

Trolley  Bases,  Harps  and  Wheels 

Section  Switches 

Quick  Break  Switches 

etc.  etc. 

JVrite  today  for  Copy  of  Catalog  8 


Lindall  Brush  Holder  Canopy  Switch 


Round  Top  Straight  Line  Suspension 


Double  Take  Up  Wood  Strain  Insulator 


Anderson 
Crossovers 


ALBERT  &  J.  M.  ANDERSON  MANUFACTURING  CO. 

289-293  A  STREET,  BOSTON,  MASS.,  U.  S.  A. 


B- 


NEW    VORK 
136   Broadway 


PHILADELPHIA:   4-rJ  Rrul    Estate   Trust   BIdK. 
LONDON:    W.    I.    lUI    Tollriilmiii    CoiiH    Roail 


CHICAGO 
103   S.    Dearborn    SI. 


-.Cii 
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Railway  Engineers  Who  Have 
Studied   the    Qualities    of  Lumber 

are  a  unit  in  agreement  on  the  fact  that 

CYPRESS "the    Wood  Eternal" 


JhAOE  Mark  Rec  U.S.Pat.O"I« 


(provided  that  you  get  Genuine  "Tide-wa- 
ter" Cypress,  guaranteed  by  the  Association's 
Trade-mark) 

is  the  best  wood  for  all  forms  of  use  where 
high  resistance  to  decay  is  an  essential. 

This  fact  is  pretty  clearly  indicated  by  the 
recommendations  of  the  Railway  Signal  En- 
gineers Association  for  the  use  of  Cypress  in 

TRUNKING  and  CAPPING 

it  is  equally  valuable  for  right-of-wcy  fencing, 
snow  fences,  and  all  similar  forms  of  use  where 
the  material  is  constantly  exposed  to  the 
action  of  the  weather. 

Make  such  forms  of  construction  supremely 
durable  by  using 


'The  Wood  Eternal 


Full    data    regarding    Cypress    for    all    electric 
railway    uses    will    be    furnished    on    request. 

Southern  Cypress  Manufacturers'  Association 

1265  Hibernia  Bank  Building  1265  Heard  National  Bank  Building 

New  Orleans,  La.  Jacksonville,  Fla, 
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Controller  Fingers 

are  made  of  hard  drawn  or  drop 
forged  copper  while  the  springs 
are  stamped  from  special  alloyed 
rolled  phosphor  bronze  sheet. 
Fingers  are  interchangeable 
with  all  standard  controllers. 


Trolley  Ears 

are  cast  in  one  solid  piece  with 
grooves  milled  centrally,  making 
soldering  unnecessary.  The 
alloy  used  in  making  ears  is 
tough,  durable  and  free  from 
scrap. 


Sleet  Wheels 

They  are  closely  inspected,  care- 
fully finished  and  well  balanced. 
They  will  give  a  maximum 
mileage  with  a  minimum  of 
wear  and  tear  on  the  trolley 
wire.  Order  them  now  and  be 
prepared  for  winter. 


Trolley  Wheels 

are  perfectly  balanced,  made  of 
virgin  metal  and  well  finished. 
Correct  design  insures  less  wear 
on  trolley  wire  and  longer  life 
of  wheel. 


Commutators 

are  insulated  with  Canadian 
amber  mica,  the  best  obtainable. 
They  are  made  for  and  stand  up 
under  heavy  service.  Standard 
parts  are  carried  in  stock. 


Forgings 

We  make  forgings  of  copper  or 
bronze  and  castings  in  all  sizes. 
Special  sizes  and  shapes  made  to 
order.  Eureka  quality,  the  best 
workmanship  from  the  best  ma- 
terials, enters  into  every  de- 
livered product. 


COMMUTATORS,    TROLLEY    WHEELS,    TROLLEY    E.^RS,    BRUSH    HOLDERS 
SLEET  TROLLEY  WHEELS,  LINE  MATERIAL.  CONTROLLER  FINGERS,   BEARINGS. 

Manufactured  by 

THE  EUREKA  COMPANY 

NORTH  EAST,  PENNSYLVANIA 
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Longer  Service  Means  Lower  Maintenance 

Ask  any  trackman  what  he  thinks  of  this  Switch  and  let  us  figure 
on  your  requirements  in — 

Switches,  Mates,  Frogs,  Crossings 
and  Complete  Layouts 

Avoid  accidents  by  installing  our 

Improved  Anti-Straddle  Tongue  Switch 


This  is  the  only  Pinless  Tongue  in  the  market.  Perfect  Fit — Heavily 
reinforced  with  100%  Bearing  Efficiency.  Tongue  is  securely  locked 
in  either  position  and  car  cannot  straddle  the  Tongue.  No  compli- 
cated mechanism.    No  trouble  to  maintain. 


Crossings  of  every  description  for  Steam  and  Street  Railways. 
Solid  Manganese — Balkwill  Type — Insert  and  Built  Up. 

In  our  standard  Iron  Bound  Frog  and  Crossing  Construction  we 
furnish  High  Carbon  Hammered  Steel  or  Manganese  Centers  at 
your  option.  The  Centers  are  securely  set  on  Machined  Bearings 
— and  are  put  there  to  stay. 

NEW  YORK  SWITCH  AND  CROSSING  CO, 

Office  and  Works,  Hoboken,  N.  J. 
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Resistance  2K  feet  or  30  feet 
of  unbroken  Rail? 

You  can  find  out 
— exactly! 

Roller-Smith  Bond  Testers  will  tell  you —  ac- 
curately— just  what  the  bond  resistance  is,  from 
the  "perfect  condition"  where  resistance  equals 
2.50  feet  of  unbroken  rail  to  that  point  where  it 
equals  30  feet  (or  more)  of  unbroken  rail. 

The  Roller-Smith  "One  Man"  Bond  Tester  is 
the  instrument  to  use  in  testing  your  bonds.  It 
is  small,  compact,  light,  portable,  direct  reading, 
accurate,    rugged    and — above    all — dependable. 

Let  us  send  you   BuUetin   \ii.   G-200. 

Bulletin  G-201  shows  a  complete  Portable  Storage 
Battery  Outfit  for  use  when  the  current  in  the 
rail  is  small,  intermittent  or  entirely  absent,  and 
an  external  source  of  current  is  required. 

limiER-^MmiMMFMY 

I lEjcctrtoqlinsthimente. Meters  and  CtFCutt  Bpcgkerall 


WORKS: 
Bethlehem,   Pa. 

DETROIT 
Majestic  Bldg. 


BALTIMORE  ll.t  E.  Franklin  St.  BIRMINGHAM,  Biown- 
Maix  Bldg.  BOSTON.  141  Milk  St.  BUFFALO.  707  ElUoott 
Sq.  DALLAS.  •IMVi  i,i  Live  Oak  St.  LOS  ANGELES.  Title 
Insurance  Bidg:.  MINNEAPOLIS.  414  South  «th  St.  MON- 
TREAL. Power  Bltlg-.  PHILADELPHIA.  Drexel  Bldg.  PITTS- 
BURGH. Union  Arrade  Bldg.  ST.  LOUIS.  Railway  Exchange 
Bldg.  ST.  PAUL.  Pioneer  Bldg.  SAN  FRANCISCO.  589 
Howard  St.  SEATTLE.  524  First  Ave.  So.  TORONTO.  183 
George  St. 


BOND  TESTERS  ARE 
STANDARD  OF  THE  WORLD 
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280  Pages 
of  Data  on  Track  Work 

No  matter  how  broad  your  experience  has  been  in  the 
handHng  of  track  construction  and  maintenance  prob- 
lems, you  will  find  this  little  book  indispensable.  Packed 
into  its  280  pages  are  data  and  tables,  mostly  original, 
with  some  taken  from  standard  works,  covering,  at  a 
glance,  wide  range  of  requirements.  Instructions  are 
also  given  for  the  correct  ordering  of  frogs,  crossings, 
switches,  turnouts,  etc.  There  are  over  200  designs,  dia- 
grams and  illustrations.  Size  5x7  inches,  substantially 
cloth  bound.  We'll  be  glad  to  send  you  a  copy  absolutely 
free  and  postpaid.    Fill  in  and  mail  the  coupon — NOW. 

St.  Louis  Frog  &  Switch  Co. 

St.  Louis,  Mo. 

Send  only  this  Coupon 

St.  Louis  Frog  &  Switch  Co.  ^ 

St.  Louis,  Mo.  ^ 

G<'nlk*men :   Please  send  postpaid  a  i-opy   of  your  Ca:a'.og   and  Railway   Handbook.  ^ 

Name      . ^ 

Position    * jW 

Company a^ 

Street    ^ 

City     ^^ 

State ^^ 
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The  "Indianapolis''  Way 


? 


WHEREIN  IS  YOUR  ROAD   DIFFERENT 

THAT 

"INDIANAPOLIS" 

Indianapolis  Joints 
That  Rejuvenate  Old  Rails 


The    "Apex"   Joint 
for  Guard  and  Girder  Rails 


"Apex"  Joint  for  Tee  Rail 


And  the  finished  job  conducts  better 
than  any  new  unbroken  rail 

With  the  climbing  cost  of  maintenance  and  power,  you've  got  to  fight  to  a  finish 
the  imperfect  rail  joint  with  its  appetite  for  trouble. 

The  remedy,  as  proved  on  thousands  of  miles  of  track,  is  the  Indianapolis  Welded 
Joint  with  its  supernormal  conductivity  and  its  extension  of  track  life.  It  over- 
rides supposedly  incurable  cases — "bum"  joints,  battered  splice  bars,  loose  and 
broken  ofT  bonds.  The  cost  is  trifling  compared  to  the  alternative  of  putting  in 
new  rails  at  present  prices. 

You  will  have  to  meet  your  rail  joint  problem  through  the  weld.  The  practice 
of  other  roads  in  selecting  Indianapolis  Joints  is  your  surest  guide. 

Bring  your  problems  to  our  engineers  and  welding  experts 
at  Spaces  125-127  Machinery  Hall,  Atlantic  City,  Oct.  11-15 


INDIANAPOLIS  SWITCH  & 
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Is    the    Cheaper   Way 


FROM  THE  HUNDREDS  OF  OTHER  ROADS 
USE 

METHODS 

The  Indianapolis  Welder  That  Has  Saved  Millions 

In  Rebuilding  Tracks 


7 


BEFORE 


AFTER 


It  comes  to  you  complete,  ready  to  operate,  and  includes  trolley  connec- 
tions, welding  cables,  handles,  electrode  holders  and  helmets — and  is  good  for 
at  least  20  years  service. 

Maintenance  less  than  $1  a  month.    WHAT'S  YOUR  ANSWER? 

FROG  CO.,  Springfield,  Ohio 
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B.  Switch 


SWITCHES 
MATES 
FROGS 
CROSSINGS 


Solid 

Manganese 

Steel 

and 

Manganese 

Steel 

Insert 


Hammer 

WM. 


Converter  and  Electric  Steel  Castings 
and  Press  Forgings    Seamless  Steel  Gas  Cylinders 

WHARTON,  JR.  &  CO.,  INC 

EASTON,  PENNA. 

"Originators  of  Manganese  Steel  Track  Work" 

SALES  OFFICES: 
Boston,  Mass.  Philadelphia,  Pa, 

Chicago,  'II.  Pittsburgh,  Pa. 

enver.   Colo.  San   F  ancis^o,  Cal. 

New  Yo-k  City  Scranton,  Pa. 
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"GIANT  HEEL"  Switch 

The  illustration  below  gives  a  comprehensive  view  of  our 
large  Layout  Yard,  where  Special  Track  Work  is  assem- 
bled and  carefully  fitted  together,  to  avoid  any  possibility 
of  trouble  during  installation.  No  piece  of  work  leaves 
our  plant  without  such  careful  fitting. 

Our  extensive,  modern  plant,  illustrated  on  the  preceding  page,  is 
equipped  to  fabricate  track  work  of  all  constructions,  Solid  Man- 
ganese Steel,  Manganese  Steel  Insert,  Plain  Bolted  and  Manganese 
Steel  "T"  Rail,  etc.,  which  coupled  with  our  long  experience,  places 
us  in  a  position  to  supply  your  needs  efficiently. 

Subsidiary  of  Taylor-Wharton  Iron  &  Steel  Co. 

High   Bridge,  N.  J. 

Other  Plants: 

TAYLOR-WHARTON    IRON  &  STEEL  CO.,  High   Bridge,  N.  J. 

PHILADELPHIA  ROLL  &  MACHINE  CO.,  Philadelphia 

TIOGA  STEEL  &  IRON  CO.,  Philadelphia 
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a  VERY  year  since  1903  has  marked  a 
long  step  forward  in  the  progress  of  the 
Terry  plant  and  the  Terry  product. 
Back  in  1903,  the  plant  possessed  only 
an  engine  lathe,  a  milling  machine  and  a 
planer.  Only  15  turbines  were  built  during 
that  year  but  their  remarkable  success  made 
Terry  growth  and  expansion  inevitable.  As 
pioneers  in  the  small  turbine  field  (1  to  1,000 
H.P.)  their  road  was  a  steep  and  difficult  one 


as  their  only  engineering  data  had  to  be  ob- 
tained by  tedious  experiment  and  bitter  ex- 
perience. 

By  1910  the  Terry  Turbine  was  a  commer- 
cial success  and  held  the  leadership  in  the  field. 
The  plant  was  the  best  equipped  of  its  kind 
in  the  world  and  capable  of  carrying   on   all 


In  1920 
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the   engineering    investigations    necessary    to 
the  ultimate  perfection  of  its  product. 

Today,  with  five  times  as  much  floor  space 
and  equipment  and  ten  times  the  experience, 
the  Terry  plant  is  manufacturing  a  highly 
refined  and  superior  product.  When  making 
comparisons  do  not  neglect  this  important 
element  of  experience.  You  will  not  suffer 
the  trouble  of  10  years  ago,  if  you — 


The  Terry  Steam  Turbine  Co. 

Terry  Square,  Hartford,  Conn.,  U.  S.  A. 


Specify 


w/////////////////////////////////////////////, 


m///////////////////////////////////////////////////M 

V/////////////////////////////////////////////////////////M 
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The  fact  that  the  Quality  of 

B  -V  Punches 

(the  punches  with  the  Tool  Steel  Dies) 

has  made  them  'standard  for 
the  last  20  years  should  be 
the  deciding  factor  on  your 
selection. 


Bonney-Vehslage  Tool  Co. 

61  N.  J.  R.  R.  Ave. 
Newark,  N.  J. 
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Wendell  &  MacDuffie  Company 

61  Broadway 

New  York 


Manufacturers''  Sales  Representatives 
and  Exporters 

Electric  and  Steam 
Railway  Equipment 
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"Seeing  Is  Believing" 

Plan  to  come  to  New  York 
either  before  or  after  the  con- 
vention and  be  sure  to  visit 
the 

Machinery  Department 

International  Exposition 
of  Industries 

GRAND  CENTRAL  PALACE 
New  York  City 


Have  You  a 

Permanent 

Exhibition 
? 


Railway  Supply  Men  and  Electrical 
Manufacturers,  who  are  represented  at 
the  Permanent  Machinery  Exhibit  of 
the  International  Exposition  of  Indus- 
tries in  Grand  Central  Palace,  New 
York  City,  know  that  buyers  from  all 
over  the  United  States,  Canada,  Europe 
and  South  America  are  finding  their 
products  because  orders  are  resulting 
from  visits  of  buyers  from  all  over  the 
world. 

This  permanent  Machinery  Exposition 
is  located  in  the  heart  of  the  world's  ma- 
chinery market.  The  entire  exposition 
contains  almost  200,000  square  feet  of 
floor  space.  Here  everv  type  of  equip- 
ment known  is  displayed  and  many  may 
be  seen  in  actual  operation. 

Buyers  are  taking  advantage  of  the  Free 
Service  Bureau,  which  offers  complete 
office  facilities  for  transacting  business 
and  correspondence. 

Admission  free  to  everyone. 

Have  you  a  permanent  exhibit  planned? 
If  so,  there  is  no  better  place  for  buyers 
to  be  able  to  see,  examine  and  buy  than 
at  this  permanent  machinery  market. 

Write  for  list  of  over  450  exhiibitors  and 
full  information  as  to  space,  rates,  etc. 
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Reg.    U.    S.    Pat.    Off. 

Micanite  is  our  trade  name  for  fabricated 
insulating  material  obtained  by  dividing  and 
subdividing  the  laminae  of  mica  down  to  films 
of  minute  thickness  and  then  reassembling 
them  into  a  consistent  whole.  These  thin 
films  are  fastened  together  by  an  insulating 
cement  with  the  application  of  heat  and  pres- 
sure. Micanite  is  therefore  an  insulator 
which  retains  the  best  physical  and  electrical 
characteristics  of  natural  mica  while  over- 
coming its  limitations. 

If'e  manufacture  and  distribute  the  following  products 
rind  will  be  pleased  to  send  bulletins  describing  any  or' 
all  of  them. 

MICANITE 

Commutator  Insulators,  Tubes,  Washers,  Rings,  Seg- 
ments. Sheets,  Tapes,  etc.,  made  of  imported  mica. 

EMPIRE 

Linseed  Oil  Treated  Cambric,  Linen  Silk,  Canvas,  Duck. 
Papers  and   Tubing,    High    Puncture  voltage,   long   life. 

KABLAK 

Black  Varnished  Cambric,  Linen  Silk,  Canvas,  Duck 
and   Papers.      Flexible,  efficient  under  high  temperature. 

LINOTAPE 

Linseed  oil  coated  tape,  both  straight  and  bias  cut  for 
coil  winding,  cable  splicing,  bus  bars,  etc. 

MICO 

Untreated  insulating  fabrics,  Papers,  Fibres,  Linen 
Tapes,  Armature  Twines,  Sleeving,  Shellacs,  Cements 
and  Varnishes. 

MICA  INSULATOR  CO. 

.1/  a  n  ufurl  urers 

(i8    <'lnirrh     Street,    New    York  54^2   So.  Dearborn    St.,   Chlcii»t4i 

U'orks ;    Scheneetady,   N.    Y. 

Victoria\ilIe,    Can.  London,    KoRland 
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EARLL 

Catchers  and  Retrievers 


For  Safety  Cars  For  City  Cars 

For  High  Speed  Interurban  Cars 

FOR  SAFETY  CARS  use  the  Earll  No.  10  Catcher,  or  No.  4-A-S 
Retriever,  specially  designed  for  City  Service — there  are  sound  reasons 
for  using  light  Retrievers  on  Safety  Cars. 

FOR  ORDINARY  CITY  OR  SUBURBAN  CARS  use  the  Earll  No. 
7  or  No.  10  Catcher,  or  the  No.  4-A-S  Retriever. 

FOR  HIGH  SPEED  INTERURBAN  CARS  use  Earll  No.  4-A-L 
or  No.  5-A-L  Retrievers. 

Simplicity  of  design  enables  us  to  produce  the  lightest  Catchers  and  Re- 
trievers with  the  fewest  and  most  rugged  parts — and,  besides,  there  are 
the  Ratchet  Wind,  the  Emergency  Release,  the  Drum  Check,  the  Free 
Winding  Tension  Spring  and  a  number  of  other  valuable  features  pecu- 
liar to  the  Earll  Catchers  and  Retrievers.  Let  us  explain  and  demon- 
strate them  to  you  at  Space  633  at  the  Convention  or  on  your  cars  at  our 
expense. 

C.  I.  EARLL 

York,  Pa. 


October  2,  1920 


Electric    Railway    Journal 


207 


Maag  Gear 


Less  Breaking  Leverage 


•  Ordinary  Gear 


i  Extra  JJetal — More  Strength 


12-Tooth  Pinions 

(same  pitch) 


Consider  these  advantages 
when  applied  to  Electric  Railways 


GEARS 


ARE: 


1.  Quiet  and  Smooth-Running 

because  the  ratio  of  roUing  contact  to  sliding 
contact  between  the  teeth  of  the  gear  and  its 
mating  pinion  is  nearly  three  times  that  of  an 
ordinary  gear.  Rolling  contact  means  quiet 
operation. 

2.  Long-Wearing 

The  line  of  contact  on  the  outlines  of  Maag  gear 
teeth  is  much  longer  than  that  on  an  ordinary 
gear  and  hence  presents  a  larger  surface  for 
resisting    wear.  Minimum    sliding    contact, 

maximum  rolling  contact  and  additional  contact 
surface  combine  to  promote  ideal  conditions 
for  long  life. 

3.  Much  Stronger  Than  Ordinary  Gears 

The  teeth  are  shorter  and  thicker  at  the  base. 
The  combination  of  more  metal  at  the  base  and 
less  breaking  leverage  on  this  section  insures 
additional  strength. 

4.  Accurately  Cut 

by  means  of  straight-sided  rack  cutters  working 
in  specially  designed  machines.  The  superiority 
of  this  method  is  apparent.  The  contour  of  such 
a  cutter  is  more  readily  maintained  to  closer 
limits  of  accuracy  than  the  curved  surface  of 
a  hob  or  milling  cutter. 


5.  Furnished  for  Odd  Distances  Between  Centers 

The  Maag  System  of  gear  generation  enables  the  design- 
er to  choose  any  odd  distance  between  gear  axes  to  suit 
his  design  without  materially  changing  the  desired  pitch 
or  ratio. 

6.  Made  with  Large  Gear  Ratios 

Heretofore,  the  noise  and  lack  of  strength  found  in  small 
pinions,  necessitated  by  large  gear  ratios,  have  limited 
the  designer's  scope  of  choice.  We  specialize  on  large 
gear  ratios  and  are  able  to  furnish  pinions  with  as  few  as 
five  teeth  without  sacrificing  the  desired  quietness  or 
strength.  Radial  flanks  and  all  forms  of  undercutting 
are  eliminated  in  Maag  Pinions. 

7.  Designed  for  Constant  Velocity  Drive 

Actual  tests  have  demonstrated  that  Maag  Gear  teeth 
drive  at  a  constant  velocity  throughout  their  line  of 
contact.  With  pinions  of  the  ordinary  type,  the  condi- 
tion of  true  constant  velocity  obtains  only  as  the  contact 
point  approaches  the  pitch  line.  The  elimination  of  this 
defect  does  much  toward  obviating  needless  noise  and 
vibration. 

NILES-BEMENT-POND  CO. 

Ill  Broadway  New  York 


Look  these  gears  over 

at  the  Convention 

Oct,  11-15 

Atlantic  City 


Booths  104-108 
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Miller  Trolley  Shoes 


Have  No 
Limita- 
tions 

except  one  and  now  that 
has  been  entirely  elimi- 
nated. The  latest  Miller 
Trolley  shoe  which  has 
just  been  put  on  the  mar- 
ket will  back  up  anywhere 
on  the  line  just  as  easily  as 
going  forward. 


It's  the  Sparking  That   Pits 

the  Wire  and  Wears  It  Out — 

Miller  Trolley  Shoes 

Eliminate  Sparking 


MILLER  TROLLEY 


■ 

West  Newton, 

SPECIAL  REPRESENTATIVE 

EASTERN  REPRESENTATIVE:   National 

SALES 

Alfred  Connor 

T.   C.  White  &  Co. 

F.  F.  Bodler 

Denver,    Colo. 

St.  Louis,  Mo. 

San  Franciico,  Calif. 
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Careful  Tests  by  the  West  Penn  Railway 

as  well  as  by  the  Portland  and  Lewiston  Interurban,  Niagara 
Falls  and  Lockport  Lines,  the  Tidewater  Power  Company, 
Beaver  Valley  Traction  Co.,  and  many  others  have  proven  con- 
clusively that  Miller  trolley  shoes  on  both  city  and  interurban 
freight  and  passenger  cars  give  greater  mileage  than  ordinary 
contacts  because  of  decreased  tension  on  the  trolley  base,  elimi- 
nation of  arcing,  oiling  and  jumping  of  trolley  poles.  Damaged 
car  roofs,  overhead  and  smashed  trolley  poles  are  unknown  where 
Miller  trolley  shoes  are  in  use. 

They  positively  increase  Revenue  because  they  lower  mainte- 
nance costs.       The  future  standard  of  all  electric  railways. 


SHOE  COMPANY 


Massachusetts 

Holden  &  White,  Inc.,  Chicago 
Railway  Appliance  Co.,  New  York 

REPRESENTATIVES: 

W.   M.  McClintock 
St.   Paul,   Minn. 


S.  I.  Wailes 
Lot   Angeles,    Calif 


W.    F.    McKenney 
Portlani],    Oregon 
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Keep  ttieMc 


— and  now  is  the  time  to  consider 

Bayonet  Sleet  Cutters 

have  no  superiors  in  cutting  ice  from  the  wire.  Jf  the  ice  can  be  removed  the  Bayonet 
will  do  the  job.  We  have  the  rigid  and  semi-rotary  types  (the  kind  you  can  back  up 
with)  both  of  which  are  detachable  and  interchangeable  with  the  wheel.  Only  ten 
seconds  necessary  to  make  the  change  from  harp  with  wheel  to  one  with  sleet  cutter. 

—with       BAYONET  TROLLEY  HARP  ( 
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Bayonet  Special  Trolley  Wheels 

are  made  of  the  very  highest  grade  of  metal.  No  cheap  alloys 
or  old  trolley  wheels  recast  into  new  ones.  All  hand  turned, 
insuring  the  greatest  accuracy  and  balance.  They  are  known 
all  over  the  world  for  their  superiority  over  other  wheels,  their 
economical  and  efficient  service  having  been  proved  by  com- 
petitive tests. 


Bayonet  Detachable  Trolley  Harps 

are  the  only  harps  with  which  you  can  change  from  wheel  to 
sleet  cutter  or  to  a  new  wheel  in  TEN  SECONDS.  No  tools 
required  on  top  of  the  car ;  only  your  hand  is  necessary.  All 
inspections,  repairs,  adjustments  and  lubricating  are  done  at 
the  work  bench  where  they  are  better  done.  This  eliminates 
unsatisfactory  patchwork  on  top  of  car,  insures  perfect  running 
trolleys  and  increases  your  trolley  wheel  mileage  at  least  SSA^t . 


Bayonet  Trolley  Base  With  Detachable 
Pole  Clamp 

the  only  trolley  base  made  on  which  the  trolley  pole  can  be  changed  in 
)  SECONDS  and  the  wheel  be  in  perfect  alignment  with  the  wire,  and 
)  tools  required  to  do  the  job.  Greatest  flexibility  of  pole  action  is  af- 
rded  by  long  extension  springs  and  self  lubricated  bushings  in  bearings, 
d  the  roller  bearing  swivel  gives  freedom  to  the  rotary  motion.     It  is 

constructed  that  you  get  a  uniform  wire  pressure  at  all  angles  of  pole. 
11  wearing  parts  are  quickly  and  cheaply  renewed,  making  the  main  parts 

the  base  everlasting. 

srfect  conductivity  is  afiforded  by  sliding  contact  between  turret  and  base 
ate.     It  saves  your  overhead,  your  wheels  and  your  wire  by  its  freedom 
action. 


RINGFIELDJOHIO,  U.  S.  A. 

TROLLEY 


QJJIPMENT 
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Osgood  Bradley 
Are  Made  to  Meet  Outside 

The  day  of  the  jumbo  car  and  the  unscientifically  heavy  car  is  gone  forever. 

But  stiirdincss  in  a  street  car  is  even  more  essential  than  in  former  times. 

Maximum  Safety  for  the  car  passenger  demands  that  the  car  shall  be  strong  enough  to  withstand 
all  but  the  most  severe  impacts  whether  from  irresponsible  motor  vehicles  fore,  aft  or  sideways. 


OSGOOD  BRADLEY 

Builders  to  Two  Generations 

WORCESTER, 
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Safety  Cars 

Shocks  and  Inside  Overloads 

.\Iinimi;m  maintenance  for  the  car  operator  demands  that  the  car  shall  be  so  correctly  propor- 
tioned that  it  will  carry  the  inevitable  rush-hour  overloads  without  the  fracture  bending  or 
fatigue  of  any  truck  or  body  members. 

These  are  the  principles  that  are  guiding  us  in  the  mass  production  of  Osgood  Bradley  long-life 
safety  cars.  They  are  principles  that  will  help  to  put  more  passengers  in  your  cars  and  less 
cars  in  your  shop. 


>.. 
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CAR  COMPANY 

of  Electric  Railway  Men 


MASS. 


214  Electric    Railway    Journal  October  2,  1920 


Shift  Some  of  That  Power  Burden 

to  an 


xi6e 


BATTERY 


Standby  Service  for  Exciter  Bus 

For  ensuring  continuity  in  field  excitation,  railways  are  using  the  Exide 
Battery. 

Oil  Switch  Service 

In  tx)th  power  houses  and  substations,  the  Exide  Battery  and  the  Chloride 
Accumulator  are  used  to  operate  oil  switches. 

Emergency  Lighting  in  the  Power  House  or  Substation 

The  Exide  Battery  furnishes  light  for  restoring  service  during  an  interrup- 
tion of  power  supply. 

Load  Regulation 

The  Chloride  Accumulator  is  aiding  in  the  carrying  of  peaks  and  fluctua- 
tions of  load. 

Multiple  Unit  Control 

A  number  of  railways  use  the  Exide  Battery  and  the  Chloride  Accumulator 
to  furnish  a  supply  of  low  voltage  current  in  connection  with  the  operation 
of  multiple  unit  control  systems. 

Interurban  Gar  Lighting 

Exide  Batteries  are  being  used  to  maintain  steady  illumination,  and  to  guard 
against  interruption  of  lighting  at  highway  crossings  and  switches. 

Head  and  Tail  Lights 

Exide  Batteries  are  giving  ideal  service  for  this  purpose  during  interruption 
in  power  supply. 

For  Testing  in  Electrical  Repair  Shop 

The  Exide  Portable  Battery  is  used,  and  a  special  batterj'  of  this  type  has  been 
designed   for  high  discharge  rates. 

Storage  Battery  Gars 

The  Exide  Batteries  are  economically  and  profitably  solving  the  problem  of 
car  operation  where  other  methods  cannot  be  used  to  advantage. 

Fuller  information  will  be  supplied  upon  request. 

THE  ELECTRIC  STORAGE  BATTERYCO. 

Oldest  and  lar)iest  manufacturers  in  the  world  of  StoraiJe  Batteries  for  every  purpose 

1888        PHILADELPHIA        1920 

Branches  in  seventeen  cities 
Special   Canadian   Representative:   Chas.   E.  Goad  Engineering  Co.,   Limited,  Toronto  and   Montreal 


October  2,  1920 


Electric    Railway    Journal 


215 


S  ervice 


A  CROSS  the  broad  pages  of  history,  the 
•^*-  United  States  Navy  has  written  the 
record  of  an  exceptional  Service. 

Tcxlay  The  Thew  Shovel  Company  is  rendering  to 
Power  Shovel  Owners  a  Service  that  is  exceptional 
in  its  concept  and  completeness.  From  the  pur- 
chase of  materials  down  along  the  line  of  design, 
construction,  delivery,  and  expert  advice  during 
the  entire  life  of  the  shovel;  Service  is  the  potent 
factor  that  makes  the  Thew  Shovel  different, 
and  better  than  any  Power  Shovel  on  the  market. 

THE  THEW  SHOVEL  COMPANY 

Lorain,  Ohio 


9hwer  Shovels' 
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Philadelphia    Rapid    Trantit    cart    equipped    with   Edward 
Window  Brakes 


Safety  Car  at  Fort  Worth  equipped  with  O.  M.  Edward* 
Fixtures 


Eliminate  Window  Troubles  With 
Edwards  Compression  Brake  Device 

as  the  Philadelphia  Rapid  Transit  Company  has  done 
on  1500  of  its  cars.  Edwards  window  brakes  permit 
the  window  to  be  raised  easily  but  automatically  retard 
the  downward  movement.  It  may  be  fastened  either 
to  the  sash  or  to  the  edge  of  the  stop  casing  next  to  the 
sash. 


Edwards  Compression  Brake  Device 
Prevents 

claims  resulting  from  injuries  to  passengers  by  dropping 
windows  or  falling  glass.  When  the  sash  is  raised,  the 
sliding  shoe,  pictured  above,  slides  automatically  to  the 
bottom  and  compresses  the  weaker  of  two  springs,  allow- 
ing the  sash  to  be  raised. 

When  the  sash  is  lowered,  the  shoe  automatically  slides 
to  the  top  and  compresses  the  heavy  spring.  The  in- 
creased pressure  gives  sufficient  friction  to  prevent  the  sash 
from  falling. 


Edwards  Safety  Sash  Lock  for  the 
One-Man  Safety  Car 


is  the  best  because 
it  pbsitively  locks. 
It  consists  of  two 
compression  devices, 
a  sash  lock  and  a 
lift.  One  compres- 
sion device  is  ap- 
plied to  the  sash 
near  the  top  corner 
at  the  right  hand 
side.  The  other  one 
is  applied  to  the  sash 
near  the  center. 
These  hold  the  sash 
firmly  against  the 
outer  stops  with  a 
yielding  pressure, 
preventing  rattle 
and  maintaining  a 
tight  joint. 


Sath    Lock   with   Phantom   view    of 
rack    in    wood    stop    casing. 


From  Tampa  to  Seattle  and  from  Maine  to  Califormia 
O.  M.  Edwards  installations  of  window  locks  and  sash 
fixtures  stand  out  as  the  logical  choice,  the  latest  up-to- 
date  equipment.  Stone  &  Webster  as  well  as  many  other 
operating  companies  have  specified  O.  M.  Edwards  fix- 
tures to  such  an  extent  that  they  have  been  specified  as 
standard  on  Birney  Safety  Cars. 


Edwards  Window  Fixtures  are  standard  on  Birney  one-man  safety  cars. 


O.  M.  EDWARDS  CO.,  INC.,  SYRACUSE,  N.  Y. 


Window  Fixtures 
Sash  Balances 


Manufacturer  of: 
Top,  Bottom  and  Side  Metal   Extensioii   Platform 

Weather   Stripping  Trap  Doors 


Metal  Stop  Casings 
Railway   Devices 
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"ELEGIAC  R^i;W<»PiMI)BOOK 


j.\ 


Mm 
Railway 


Blake 
Jackson 


Electp 

Car 


Jacksw^ 


Railway 
Executives 


These  books 
will  save  your 
company  dollars 
every  week. 


Here  are  hundreds  of  ideas,  methods  and  sugs^estions  that 
are  cutting  costs  and  promoting  business  for  other  electric 
railway  systems — why  not  try  them  out  on  your  lines? 

Facts,  hundreds  of  facts  covering  every  branch  of  electric  railw^ay  construction,  operation 
and  maintenance,  modern,  reliable  information  based  on  the  experience  of  four  of  the  biggest 
electric  railway  specialists,  information  that  will  help  you  as  it  is  helping  hundreds  of  electric 
railway  men  throughout  the  country.  This  is  the  kind  of  material  presented  in  the 
Electric  Railway  Library.  The  four  books  point  out  ways  and  means  of  increasing 
efficiency  and  lowering  costs  which  other  railway  companies  have  found  successful.  The 
great  value  of  the  books  lies  in  the  fact  that  they  bring  together  the  cumulative  experience 
of  seasoned  electric  railway  engineers  of  this  country. 

Electric  Railway  Library 

4  volumes,  over  2000  pages,  fully  illustrated,    $16.00    postpaid,    payable 

in  five  installments 

Some  of  the  topics  these  four  books  cover  are : 

Roadbed  and  track.  Public  relations. 

Buildings  and  their  efficient  use.  Promotion  of  traffic. 

Train  movement.  Traffic  signs. 

Railway  motors.  Information  for  the  public. 

Rolling  stock  and   its   upkeep.  Wages  and  wage  agreements. 

Signals  and  communication.  Selection  and  training  of  men. 

Adjustment  of  service  to  traffic.  ,  ,       Discipline  of  trainmen. 

Accelerating  traffic   movement   along  the    line'. '._■  Traffic  studies. 

Car  types  in  relation  to  traffic.  -   il'jPower  generation  and  distribution. 

Fare  collection  practices  and   devices.  ..>               'i^quipment,    design    and    maintenance. 

See  this  useful  library  for  10  days  FREE.    No  money  down — 

Small  monthly  payments 

We  are  so  convinced  of  the  value  of  this  library  that  we  invite  you  to  use  the  books  for  ten  days 

without  charge.     You  simply  agree  to  return  the  books,  postpaid,  within  10  days  of  their  receipt 

or   to    remit   $2.00    and   $3.50   each 

month  thereafter  for  4  months  until 

the  total  price  of  $16'.00  is  paid.    Put 

the    coupon    in    your    outgoing   mail 

today. 


McGRAW-HILL  BOOK  CO.,  Inc. 

239  West  39th  Street,  New  York 


!7tee  Sxamhia/wn  Cbupcn 


McGraw-Hill  Book  Co.,  Inc.,  SS9  Wegt  39th  Street,  New  York. 

You  may  send  me  the  Electric  Railway  Library  for  my  inspec- 
tion. If  the  books  prove  satlBfactory,  I  will  send  92.00  in  10  days 
nnd  S3  .'>0  per  month  lor  four  monthB — until  I  have  paid  the  price  of 
the  books.  $16.00.  If  the  books  are  not  what  I  want  I  agree 
to  return  them  postpaid  within  10  days  of  receipt. 


Subscriber  to  the  Electric  Railway  Journal? 

Member  of  the  A.  I.  E.  E.  or  the  A.  B.  R.  A.?.  .  . 

Signed 

Address     :  •  •  •  • 

Name  of  Company 

OflRcial  Position    

(Books    sent    on    approval    to    retail    customers 
Canada  only.) 


the   U.    S.    and 
ElO-2-20 
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For  Turbine  Lubrication 

Good  Oil  is  a  Most  Important  Factor 


A  constant  stream  of  clean,  cooling  oil  must  be  supplied  to 
the  bearings  at  all  times.  HThe  oil  must  not  emulsify 
nor  form  deposit  of  any  kind  and  must  free  itself  from 
any  moisture  entering  the  system.  *^It  must  also  maintain 
a  uniform  quality  over  long  periods  of  time. 


TEXACO    REGAL   OIL 


A  special  product  for  a  special  purpose 
which  meets  perfectly  turbine  conditions 


TEXACO  REGAL  OIL 

is  only  one  of  the  many  Texaco  lyubricants 
made  for  special  purposes. 

There  is  a  Texaco  Lubricant  for  every  me- 
chanical appliance  in  the  shop  as  well  as  in 
the  power  plant. 

Consultation  with  Texaco  Lubrication  Engi- 
neers regarding  any  or  all  of  your  lubricat- 
ing requirements  is  invited. 


igiiiiiiiijiriiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiMiiii]^ 

And   don't   forget    to  = 

ask  us  about  Texaco  = 

Crater  Compound,  the  = 

Great  Gear  Lubricant  = 

and  our  Texaco  Car  = 

Oils.  I 

^iiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiimin 


The  Texas   Company 

Dept.  RJ     17  Battery  PI.,   N.  Y.  C. 
New  York  Chicago  Houston 

Offices  in  Principal  Citie* 
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For  Better  Public  Relations 


Look  for  Them  at 
the  Convention 


T 


misrvrir  Eltctric 
Company 


When  you  are  in  Atlantic  City  attending  the  A.E.R.A. 
Convention,  be  sure  to  see  the  Western  Electric  Com- 
pany's Advertising  Campaign,  "For  Better  Public  Re- 
lations," which  is  now  appearing  in  the  popular  maga- 
zines of  the  country.  Enlarged  copies  of  the  series  will 
be  on  exhibition  in  space  301-3-5. 

It  is  ihe  purpose  of  this  campaign  to  create  good  will 
on  the  part  of  the  public  toward  the  public  utilities. 
We  are  running  this  campaign  because  we  know  what- 
ever helps  the  industry  will  in  a  measure  help  us. 

These  advertisements  are  available  in  pamphlet  form 
under  the  caption,  "For  Better  Public  Relations."  You 
can  procure  a  copy  at  the  convention. 

Western  Etectric  Company 

INCORPORATED  ^  ^ 

Offices  in  All  Principal  Cities 
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Type  R-5 

Double 

Register 


Type  R-10 
Single  Register 


INTERNATIONAL 
FARE  REGISTERS 

I 


Twenty  Years 


HNTERNATIONAL  Fare  Registers  through  the  test 
of  long  service  have  shown  themsehes  to  be  not  only 
'  accurate  and  reliable  in  their  registration,  but  so 

rugged  in  construction  as  to  give  enduring  service.  All 
parts  are  interchangeable,  repairs  few  and  easily  made. 

Changing  rates  of  fare,  odd  cent  fares,  impose  no  difficulties  in 
the  operation  of  a  collection  system  based  upon  International 
Registers.  The  system  is  just  as  effective,  with  all  the  ac- 
curacy and  completeness  of  collection,  no  matter  how  fre- 
quent the  fare  change. 

In  fast  service  with  frequent  stops  the  International  Register  does 
not  delay  the  conductor  or  the  passengers  with  a  complicated  mecha- 
nism.   Registers  may  be  operated  by  a  foot  pedal  very  conveniently. 

Single  and  double  registers,  counters  and  fittings  are  made  for  every 
requirement.    Advice  upon  registration  problems  gladly  given. 

You  will  find  us  in  Space  608,  adjoining  the  Accountants'  Room 
at  the  October  Convention  at  Atlantic  City. 


The  International  Register  Company 

Manufacturers  of  Fare  Registers  and  Railway  Supplies,  and  General  Selling  Agents  for 

HEEREN  ENAMEL  BADGES 

Office  and  Factory:     15  So.  Throop  Street,  Chicago,  Illinois 
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These  machines  counted,  sorted,  wrapped,  totalled 
and  sub-totalled  $84,000  in  pennies,  nickels  and 
dimes  in  one  day  for  the  Detroit  United  Railways. 

Each  machine  saved  6  employees.  This  is  the 
type  of  machine  adopted  by  the  Federal  Reserve 
Bank  of  New  York. 

Details  on  request 

The  SATTLEY  Company,  812  E.Woodbridge  St.,  Detroit,  Mich. 

See  this  machine  in  operation  at  the  convention 
Booths  384-385 
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UlILlfi^ 

Saving  35% 


TEST  on  the  Third  Avenue  Railway,  New  York, 
which  was  reported  in  Electric  Railway  Journal  of 

June  19,   1920,  showed  a  power  saving  of  a  little 

better  than  35  per  cent  due  to  regulation  of  car  heating  by 
the  Utility  Thermometer  Control. 

The  chart  at  the  bottom  of  this  page  shows  the  outside 
temperature  ranging  from  22  to  32  degrees,  the  inside  tem- 
perature constant  at  50  degrees.  Hand  regulation,  shown 
by  the  bottom  line,  is  arranged  for  three  intensities  of  heat, 
and  was  plotted  more  accurately  than  would  be  possible  in 
actual  service.  Actual  consumption  under  Utility  regula- 
tion was  87.84  kw.  hours  and  the  calculated  consumption 
under  proper  hand  regulation  would  have  been  135.7  kw. 
hours,  showing  a  saving  of  35.26  per  cent  due  to  Utility 
Thermometer  Control. 


Thcrmostafic  Regulo+>on 
(3Poinfs1  Heo+ers  on       "i 


eo+ing  bv  hand 
requla+ion  i 


-3  Points -f^ 2  Poinii ->*. 3  Points 

TEMPERATURE  TEST  XO.    2.   USING  THERMOSTATIC    CONTROL. 


'I 
tr-2Points-^IP 


Railway  Utility  Co. 

Chicago:  141-151  W.  22d  St.        New  York:  45  W.  34th  St. 
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NefvButt  Treatmeni 

The  practical  realization  of  the  ideal 
toward  which  progressive  pole  users  and 
manufacturers  have  long  been  striving. 


WITH  Page  &  Hill  Co.. 
^^  pioneers  in  the  pole  Indus- 
try,  has  been  developed  this 
revolutionary  process  of  Butt' 
Treatment  that  positively  insures 
a  uniform  one-half  inch  depth 
o''"»  :)enetration  throughout  the 
groundline  area  of  the  treated 
portion  of  every  pole.  Thus  is 
insured  the  maximum  number 
of  added  years  to  the  life  of  poles 
so  treated.  This  means  that  your 
pole  difficulties  are  over. 

Under  the  P  &  H  Process  your 
poles  are  absolutely  insulated 
against  decay. 


What  this  means  to  you  is  easily 
summed  up  in  a  few  all-import- 
ant points: 

1.  A  guaranteed  uniform  penetration 
of  the  preservative  to  a  depth  of 
onc'half  inch. 

2.  A  result  specification  in  place  of  a 
specified  method. 

3.  A  process  that  costs  little  more  in 
the  first  cost  than  the  ordinary  old 
methods  but  that  costs  less  in  the 
long  run. 

4.  Tried  and  proven  by  the  severest 
possible  tests. 

5.  Back  of  this  stands  the  Page  S  Hill 
reputation  of  19  years. 


Never  before  in  the  pole  industry  has  such  a 
thing  been  possible.  There  is  no  other  process  that 
guarantees  the  penetration  result  except  the  P  &  H. 

Don't  he  satisfied  with  any  other.      Safeguard  your  interests 
by  insisting  on  the  P  &  H  Guaranteed  Penetration  Process. 

Full  particulars  sent  upon  request. 


%, 


PAGE  &  HILL  CO. 

Minneapolis,  Minn. 

BRANCH  OFFICES: 
Timfs  BIdg  ,  NEW  YORK.  N.  Y. 

717  BryamBldg.,  KANSAS  CITY.  MO. 
19  So.  La  Salle.  CHICAGO.  ILL. 

1111  Carter  Bide..  HOUSTON,  TEXAS 
311  Sumpter  Bldg..  DALLAS,  TEXAS 
1416  StarksBldg.,  LOUISVILLE,  Kv. 

Originators  of  the  P  &■  H  Cuarartee-'. 
Penetration  Process.  Producer.^,  moru- 
Jacturers,  and  foremost  in  the  Bull- 
Treatment  of  Cedar  Poles. 


PAGE  &H  ILL  C9 

I920 

GUARANTEED 

One-Malf  Inch 


■■■•■■■■■■■..■.■■•.■■  ■•■-■■.M. 


Sample   selected    at    random,    showing 
the  uniform  one-half  inch  penetration. 


This  disc  countersuntz  on  the  butt-end 
of  every  pole  Butt-Treated  by  the  P  &  H 
Guaranteed  Penetration  Process  is  your 
assurance  of  one-half  inch  penetration. 
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We 

Know 

of 

No 

Accident 

Claims 

Paid 

Where 

MASON 

SAFETY 

TREADS 

Are 

Used 


Mason  Tread — Cross  Section — Full  Sjie 


That  is  a  record  to  be  proud  of  when  one  con- 
siders the  more  than  6,000,000  square  feet  in  use 
and  the  millions  that  pass  over  them  safely  every 
day 

— and  also,  a  record  that  should  carry  a  great 
message  to  the  railway  official  who  knows  the 
economy  of  safety. 

MASON  Safety  Treads  always  assure  a  safe 
foothold  because  of  their  superior  construction. 
The  rolled  steel  base  has  alternate  dovetail  and 
V-shaped  grooves,  the  dovetailed  grooves  being 
filled  with  lead  or  carborundum.  The  open 
ends  of  the  grooves  allow  moisture  to  run  off 
freely,  thus  keeping  the  filling  dry  and  clean. 

Stanwood  Steps 

are  the  only  sanitary,  self-cleaning,  non-slipping 
car  steps  in  service — mud,  dirt  and  snow  cannot 
stick  to  the  honeycomb  surface.  Made  of  high 
carbon  steel,  in  single,  double,  triple  and  folding 
type ;  in  satisfactory  service  on  over  100  electric 
lines. 

Karbolith  Car  Flooring 

The  ideal  flooring  for  steel  cars.    Laid 
in  plastic  form,  it  will  not  crack  or  chip, 

and   is   sanitary,   fireproof   and   of  light 
weight.    And  it  lasts. 

Ask  us  to  send  facts  and  figures 
regarding  uses  of  Safety  Treads. 

American  Mason  Safety  Tread  Co. 

Lowell,  Mass. 

Branch  Offices:   Boston,  New  York  City,   Philadelphia. 

Joseph    T.    Ryerson  >  St    Son,    General    Western    Distributors. 

^Agrencies  in  all  principal  cities. 
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VAN  DORN  COUPLERS 

For  Every  Service 


VAN  DORN  Couplers  and  Draft  Gears  are  made  in  various  types 
and  sizes  to  meet  the  entire  range  of  requirements  of  modern  elec- 
tric car  operation. 

If  you  require  Couplers  for  light-weight  city  cars  or  for  the  heaviest  in- 
terurban  types — or  anything  between — there  is  a  Van  Dorn  Coupler 
with  Draft  Gear  that  will  meet  your  needs  satisfactorily  and 
economically. 

For  Couplers  where  both  car-and-air  connections  are  desired  the  Van 
Dorn  No.  1200 — pictured  below — is  unsurpassed.  This  couples  both 
car-and-air  connections  automatically,  and  is  capable  of  handling  several 
interurban  cars  in  a  train. 

Very  important  features  embodied  in  this  Coupler  are: 

(1)  Vertical  Pivoting  Head,  which  allows  free  vertical  movement  by 
pivoting  when  operating  a  train  of  cars  over  severe  breaks  in  grade, 
thereby  relieving  practically  al  1  other  than  normal  platform  strains. 

(2)  The  Tight-Locking  device  in  each  coupler,  which  insures  positive 
locking  in  coupling.  These  locks  are  so  constructed  that  they  take 
up  all  wear  and  keep  the  Couplers  locked  tightly  together,  thus 
effecting  perfect  air  connections.  The  positive,  independent  locks, 
which  couple  simultaneously,  produce  maximum  traction  strength 
— this  latter  feature  insuring  perfect  operation  in  pulling  a  train 
of  interurban  cars. 


For  Interurban  Service 


Van  Dorn  No.  1200 
Radial  Car-and-Air  Coupler  equip- 
ped   with    No.    1160    Draft    Gear. 
Vertical      Pivoting  —  Tight     Lock 


VAN  DORN  COUPLER  COMPANY 

ij    2325  South  Paulina  Street  Chicago,  111.    j 
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A,  E.  R.  A.  Standard  Brake  Shoes 

For  All  Cars — Always 
Reinforced  Diamond  "S"  is  the  Best  Type 


FOR 

SAFETY  CARS 

Pattern  D  67  for  2|"  Tread  Wheels 
Pattern  D  87  for     3"  Tread  Wheels 


AMERICAN  BRAKE  SHOE  AND  FOUNDRY 

COMPANY 

30  Church  Street,  New  York 


332  S.  Michigan  Avenue,  Chicago 


Chattanooga,  Tenn. 


You  are  cordially  invited  to  visit  our  Booth,  Section  No. 
416,  on  the  Pier,  and  look  over  our  exhibit  of  A.  E.  R.  A. 
Standard  Patterns. 
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Hathi 


You've  heard  of  lion  tamers,  snake 
charmers  and  such  like,  but  you 
never  heard  of  an  elephant  tamer. 

That  kind  of  a  job  doesn't  exist, 
because  to  tame  a  wild  hathi  they 
simply  turn  him  loose  with  a  few 
domesticated  ones. 

He  is  tamed  by  association,  and 
quickly  sees  that  when  he  follows  the 
lead  of  his  well-fed  brothers  he  too 
becomes  well-fed. 

In  spite  of  his  thick  hide,  the 
things  he  sees  about  him  quickly  seep 
through  and  make  an  impression. 

Some  operators  by  learning  of  the 
economies  that  other  operators 
secure  through  prescribed 
Morganite  carbon  brushes  —  are 
quick  to  order  a  prescription  for 
themselves. 

But  they  all  don't  do  it. 

Any  man  who  would  like  to  see 
some  Morganite  economy  records — 
can  do  so,  by  asking  us  to  put  him  in 
touch  with  a  brother  operator. 


s 

a 
a 


s 
S 


S 

3 


S 


Main  Office  and  Factory:  519  West  38th  St.,  New  York 

DISTRICT   ENGINEERS   AND   AGENTS: 


Lewis  &   Roth,   13th   and  Wood   Sts.,   Philadelphia 

Electrical   Engineering  &  Mfg.   Co. 

First  National  Bank  Bldg.,  Pittsburgh 

R.   W.   Lillie   Corporation, 

176    Federal    St.,   Boston,   Mass. 

W.  R.  Hendrey  Co.,  Hodge  Bldg.,  Seattle 


Herzog  Electric  &  Engineering  Co.,  150  Steuart  St., 
San  Francisco 

Charles  Farnham,  I.  W.  Hellnnan  Bldg.,  Los  Angeles 

Railway  &  Power   Engineering  Corporation,  Ltd., 
131   Eastern   Ave.,  Toronto,   Ontario,   Canada 
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What  Quigley  Powdered 


Your  Coal  Bill 

Take  the  case  of  an  Eastern 
railway  which  found  that  com- 
paring the  year  1913  with  a  late 
war  year,  its  revenue  had  in- 
creased only  22%  but  its  coal 
bill  95%. 

And,  worse  yet,  the  coal  was  so  much 
poorer  in  quality,  that  it  needed  thousands 
of  tons  more  to  get  the  same  kw.  hour  out- 
put. Conditions  today  are  no  better  with 
embargos  ever  pending. 

But  with  the  installation  of  a  Quigley 
Powdered  Fuel  System,  neither  this  nor  any 
other  electric  railway  will  have  to  show 
concern  about  the  scarcity  and  high  cost 
of  good  coal  because  the  QUIGLEY 
SYSTEM 


Assures  Cheap  Power  from 
Plentiful  Low-Grade  Fuels 

for  the  two-fold  reasons  that  it  enables  you  to  get  more  heat 
units  with  less  labor  and  less  maintenance  than  the  tradi- 
tional type  of  stokers  and  furnaces. 

Quigley  Furnace  Specialties  Company,  Inc. 

Engineert  and  Contractort  for   Complete  SyMt^niM   for  Preparing,  Traruporting  and  Burning  Powdered  Coal 

26  Cortlandt  Street,  New  York,  N.  Y. 


The  Place  to  Start  Power  Saving  is 
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Fuel  System  Means  to 

Your  Transportation 

You  know  what  conditions  your 
power  plant  must  face  during  the 
rush-hours — the  terrific  upward 
jump  in  the  power  requirements 
as  the  service  is  doubled  and  the 
lights  go  on. 

But  we  are  anxious  to  tell  you  how  you  can 
meet  these  sudden  increases  in  demand 
faster  and  at  less  cost.  Whether  or  not  you 
can  undertake  to  install  the  Quigley 
Powdered  Fuel  System  for  all  your  plant 
now,  we  are  sure  you  will  want  to  consider 
it  for  partial  installation  for  the  sake  of 
the 

Almost  Instantaneous  Response 
to  Peak-Load  Requirements 

which  you  will  thereby  obtain,  thus  enabling  you  to  keep  up 
your  voltage,  and  consequently  your  schedule  speeds,  to  effi- 
cient standards  when  efficiency  is  most  necessary.  Bulletin 
11-J  on  request. 

Quigley  Furnace  Specialties  Company,  Inc. 

Engineer*  and  Contractor*  for  Complete  System*  for  Preparing,  Transporting  and  Burning  Powdered  Coal 

26  Cortlandt  Street,  New  York,  N.  Y. 


at  the  Coal  Pile— Let  Us  Help  You 
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High    Steady    Vacuum 

Your  Power  Will  Cost  Less  If 

KOERTING 

MULTI- 


Pm^kM^i^^MMi^ 


They  are  the  only  low  level  condensers 
that  will  produce  and  hold  a  high,  steady 
vacuum  without  an  Air  Pump. 

They  are  adapted  to  a  great  variety  of 
operating  conditions. 

The  compact  design  is  exceedingly 
simple  and  includes  no  moving  parts  in- 
side of  the  condenser. 

Contain  no  stuffing  box  under  vacuum. 

Very  quick  to  start  and  require  no  at- 
tention in  operation. 


Built  in  thirty  standard  sizes 

for  Capacities 
from  100  kw.  to  10,000  kw. 


Valves 

Injectors 

Condensers 

Spray   Nozzles 

Chemical 

Equipment 


SCHUTTE  &  KOERTING 

1155  Thompson  St.,  Philadelphia,  Pa. 

New  York  Boston  Pittsburgh  Chicago  Cleveland  Denver 


Oil   Burning 

Equipment 

Evaporators 

Distillers 

Oil   Coolers 

Feed   Water 

Heaters 
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for  the  Railway  Plant 

You  Connect  Your  Turbines  to 


JET 
CONDENSERS 


Our  engineers  would  be  pleased  to 
offer  the  necessary  recommendations  to 
meet  your  particular  conditions. 

Write  us  for  Bulletin  No.  5-AB. 
Address  Condenser  Department 


Valvet 

Injector* 

Condenser* 

Spray    Nozzle* 

Chemical 

Equipment 


SCHUTTE  &  KOERTING 

1155  Thompson  St.,  Philadelphia,  Pa. 

New   York  Bo*ton  Pitt*burgh  Chicago  Cleveland  Denver 


Oil   BurttinC 

Equipment 

Evaporator* 

Di*tiller* 

Oil  Cooler* 

Feed    Water 

Heater* 
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THE  CONSOLIDATED 


ProvidencCj 

General  Sales  Agents,  WcndclI     & 
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CAR  FENDER  COMPANY 


Rhode  Island 

Mac  Duffie  Co4  61  Broadway,  N.  Y. 
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For  Every  Taping  Need 


] 
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Friction  Tapes 
Holdtite 
Utility 
Gray  Perfection 


Splicing 

Compounds 

Relio 
Usco 


For  Every 
Taping  Need 

There  is  not  a  better  or 
more  favorably  known 
black  Friction  Tape  man- 
ufactured than  Holdtite. 
It  is  heavily  coated  on 
both  sides  with  a  high 
grade  compound,  and  is 
recommended  for  general 
electrical  work. 

United  States  Splicing 
and  Friction  Tapes  have 
gained  their  reputation  for 
quality  and  durability  dur- 
ing many  years  of  service 
under  varying  conditions. 
They  give  the  best  taping 
results,  according  to  ex- 
perienced workmen. 


United  States  Rubber  Company 

1790  Broadway  New  York  City 

7;^e WORLDS  LARGEST <7/jt/  MOST  EXPERIENCED  MANUFACTURER  o/MECHANlCAL  RUBBER  GOODS 


288 


Electric    Railway    Journal 


October  2,  1920 


R  F  A  n  I IM  P     Aids  to  Efficient  Handling  of 

AX  1-i  'TV  Ly  1  1  1  VI  Tran«nrtrfaf;/^« 


M 


ass 


Transportation 


Reading  Replacers  get 
the  car  back  on  the  track 
the  first  time.  A  number 
of  types  for  light  and 
heavy  service.  Reading 
Cast  Steel  Rail  Braces 
are  three  rimes  stronger 
than  malleable  iron. 
Made  for  all  rail  sec- 
tions. Send  for  catalog 
of  all  the  Reading 
Specialties. 


Reading   Replacers 


Reading  Cast 
Steel   Rail   Brace. 


Reading 
Compromise  Joints 


Manufactured  and  Sold  by 

READING 

SpecieJties  Company 

Main  Office  and  Works: 

Reading,    Pennsylvania 
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Continuotrs 


^^p 


mt 


ALUS  -  CHALMER  S 

COHPLBTE  JPOWER    <5- 
Dfstrict  Offices  in  all  I/ar^^gCiHes 
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Operation 

Allis-Chalmers 


Equipment 


Allis-Chalmers  Steam  Turbines 
built  in  sizes  from  200  kw.  up, 
are  efficient,  reliable,  and  easily 
accessible  for  inspection. 


MANUFACTUJ^ING  CO. 

ELECTRICAL  EqUIPMENT 
Milwaukee  Wisconsin. 
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"Crushed  and  split  heads 

and  broken  bases 

cause  90  per  cent,  of  rail  failures" 


"Ninety  per  cent,  of  the  rail  failures 
can  be  divided  into  two  general  classes" 
says  M.  H.  Wickhorst,  discussing  a  re- 
port of  the  rail  committee  of  the  Ameri- 
can Railway  Engineering  Association. 
"First,  crushed  and  split  heads,  and  sec- 
ond, broken  bases.  The  latter  can  usu- 
ally be  traced  to  a  seam  in  the  bottom  of 
the  base.  Fifty  per  cent,  of  the  rail  prob- 
lem consists  in  getting  sound  metal  of 
even  composition,  and  40  per  cent,  con- 
sists in  so  rolling  steel  as  to  avoid  seams 
in  the  base." 


,g.     1 — Full     sized     portion     of     typical     rail     base,     etched     to 
show    prevalence  and    magnitude    of    longitudinal    seams 


ZmA   ^"^vl 


Fig.    2— Full    sized    surface    section    of    an    ingot,    showing 
the  disc-like  surface  flaws. 


Lackawanna  Deseamed  Rails 

are  free  from  the  weak  surface  metal  which  ordinarily 
causes  crushed  and  split  heads  and  broken  bases 


A  series  of  minute  seams  exists  in  the  surfaces  of  all  rails 
made  in  the  ordinary  way,  these  seams  being  principally 
in  the  head  and  base.  The  seamy  base,  however,  is  the 
dangerous  part,  because  seams  at  this  point  may,  after 
the  rail  has  seen  more  or  less  service,  develop  into  longi- 
tudinal cracks,  which  ultimately  lead  to  complete  failure 
of  the  rail.  The  output  of  an  individual  mill  may  at 
times  approach  nearer  the  desired  state  of  excellence,  but 
heretofore  the  seams  have  invariably  been  present.  The 
prevalence  of  such  seams  is  illustrated  by  Figure  1,  which 
shows  a  typical  etched  rail  surface.  Past  attempts  to 
eliminate  this  defective  surface  have  failed  because  of  a 
condition  inherent  in  the  ordinary  process  of  steel  making 
and  beyond  the  control  of  the  manufacturer. 


The  defects  originate  while  the  molten  metal  is  being 
poured  from  the  ladle  into  the  ingot  mold.  Air  en- 
trapped against  the  sides  of  the  mold  by  the  rising  metal 
forms  small  disc-like  apertures  or  flaws  on  the  surface 
of  the  ingot.  Figure  2  shows  many  of  these  indentations 
as  they  appear  on  the  face  of  an  ingot. 

There  is  also  a  partially  decarburized  (and  therefore 
softer)  surface  about  5/16  of  an  inch  in  depth  enveloping 
the  ingot  on  all  four  sides,  and  varying  from  8  to  10 
points  lower  in  carbon  than  the  metal  immediately  under- 
neath. This  weak,  defective  and  partially  decarburized 
envelope  is  undoubtedly  produced  in  the  soaking  pits, 
where  there  Ts  so  much  oxidation  that  a  thick  oxide  is- 
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ALL  LACKAWANNA  RAILS  ARE  DESEAMED 


Figure  3— Showing  the  progressive  for- 
mation of  a  seam  from  an  air  hole,  in 
the  surface  metal,  as  developed  in  fift^sn 
passes    through    the    roPs, 


1 


I  !  I 


always  formed  on  the  surface  of  the  ingot.  That  such  a 
layer  of  lower  carbon  steel  actually  exists  is  shown  in 
Figure  4,  which  represents  part  of  an  ingot  section  ma- 
chined, polished  and  etched.  This  sample  was  taken  after 
the  ingot  had  been  introduced  into  the  soaking  pit  and 
heated  to  a  rolling  temperature,  but  not  rolled.  This 
ingot  also  showed  the  characteristic  disc-like  indentations 
as  well  as  the  decarburized  surface  on  its  outside  faces  at 
the  time  it  was  ready  to  be  rolled. 

The  development  of  the  surface  flaws  or  holes  into  seams 
on  the  finished  rail  is  indicated  in  Figure  3.  Starting  at 
the  spot  shown  on  the  left,  the  disc-like  aperture  is  gradu- 
ally changed  in  the  reducing  drafts  of  the  rolls  until  it 
becomes  a  finelj'  drawn  outline  or  seam. 

During  the  rolling  operation,  the  partially  decarburized 
surface  of  the  four  faces  of  the  ingot,  which  averages 
5/16  of  an  inch  in  thickness,  becomes  gradually  thinner 
as  the  reducing  drafts  elongate  the  metal,  so  that  in  the 
finished  bar  this  softer,  weaker  layer  of  metal  varies  from 
.01  to  .04  inches  in  thickness.  It  is  this  soft  surface  that 
under  the  cold  rolling  action  of  the  wheels  causes  rail 
heads  to  slough  off  in  service  and  form  fins. 

The  surface  seams,  running  as  they  do  in  a  longitudinal 
direction,  tend  to  weaken  the  rail  section  against  cross 
stresses.  (The  action  and  direction  of  stresses  in  a  rail 
in  service,  especially  in  the  rail  base,  are  alternately  longi- 
tudinal and  transverse.)  When  the  stresses  are  trans- 
verse or  at  right  angles  to  the  direction  of  the  seams,  a 
rupture  often  results  that  follows  along  the  seam,  ulti- 
mately leading  to  partial  or  complete  fracture. 


Here  is  the  way  a  prominent  authority  puts  it:  "Rails 
strained  in  a  crosswise  direction  fracture  with  great 
brittleness,  when,  for  e.xample,  the  flanges  are  bent  cross- 
wise. 

"So  far  as  known,  there  is  no  material  difference  between 
the  streaks  atid  laminated  seams  of  the  head  and  those  of 
the  base,  excluding  those  of  the  base  luhich  chance  to 
hai'e  their  origin  in  laps  during  rolling.  fVherever  there 
is  a  lack  of  structural  continuity  iti  the  steel,  brittleness 
may  prevail  when  th<e  steel  is  overstained  at  right  angles 
to  that  discontinuity.  Overstraining  more  readily  occurs 
in  the  base  or  in  the  flanges  of  the  base  than  in  the  head 
of  the  rail;  that  is,  the  stresses  may  more  readily  reach 
the  necessary  maximum  in  the  base.  For  this  reason, 
probably,  flange  breaks  are  more  numerous  than  split 
heads.  Defects  in  the  base  are  of  a  more  grave  character 
(ind  lead  to  more  rail  fractures  than  defects  which  are  iu 
the  head.  Incipient  longitudinal  cracks  have  also  been 
found  in  the  heads  of  rails,  and  those  incipient  cracks  have 
been  on  the  lines  of  streaks." 

These  conditions,  which  are  by  no  means  exaggerated, 
explain  why  all  rail  makers  have  sought  for  many  years 
to  roll  their  products  free  from  seams  and  other  surface 
defects.  The  only  practical  solution  that  has  ever  been 
offered  is  the  Lackawanna  Deseaming  Process,  originated 
and  controlled  exclusively  by  us  and  applied  to  all 
Lackawanna  Rails  of  50-pound  per  yard  and  heavier 
section. 


>i'«.«C1«S5WIJ!'!l>|'i«. 


Figure  4 — Section  of   ingot   machined^   polished   and  etched   to 
show   surface   shell   of   weak   and   partially    decarburized   metal. 


Other  Lackawanna  Aids  to  Better  Track:  The  Lackawanna  Safety-Head  Angle  Bar,  The 
Lackawanna  Hook-Shoulder  Tie  Plate,  Lackawanna  Track  Bolts  and  Spikes,  The  Ahbott 
Rail-Joint  Plate.   Write  for  our  booklets,  "Lackawanna  Deseaming  Process"  and  "Improved 

Track  Appliances." 

lackauianna  Steel  (ompany 

General  Sales  Office  and  Works:  Lackawanna,  N.  Y. 

Atlanta  Bosto  i  Buffalo        Chicago        Cincinnati  Cleveland  Detroit        New  York  Philadelphia  St.  Louis  San  Francisco 

Sole    ExporttT   of   Oiii-   Cummercial    Proiluots:    Consolidated   Steel   Corporation.    165    Broadway,    New    Tork 
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AREA  OF 

npHE  unusual 
carrying  capacity 
of  Gjurney  Ball 
Bearings  is  due  to 
the  fact  that  the 
curvature  of  the 
raceways  fits  so 

GURNEY  BALL 
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CONTACT 


closely  the  curva- 
ture of  the  balls, 
and  the  method  of 
assembly  permits 
the  largest  number 

of  balls.  Used  on  Birney 
Safety  Cars  in  46  Cities. 

BEARING  CO. 

JAMESTOWN,  N.  Y. 
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Automatic  Switch  Stands 


RAMAPO 
•Automatic 

Sa/ety 
Switch  Stand 


STYLE  17 


STYLE y 


RAMAPp 
Automatic 

Return 
SwitcKStand 


MJ       "Cg^ 


\^  jecijonalriewof 

AUTOMATIC  SAFETY 
Switch  Stand 
STYLE  17 


'D 


Below  Center  Plate 
^hoWin<j^utomatic 
'.Mechanism ' 


(okese       ^ 
Switch  Stands 
,  also  Turniskeaf/ 
V  m  medium) 
Heights,^ 


'  and  'I 
Dvihrjl 
Styles 


>Cy4  Sectional  new  of 

'AUTOMATIC  RETURN 
Switch  Stand 
STYLE  37 


<^ 


DeloW  Coxier  Plate 
Showing -Alechanism 
'  HaJfThron'n  • 
.^^utomaticalb/^ 


TEE  RAIL  SPECIAL  WORK  for  INTERURBAN 
LINES  ancf  PRIVATE  RIGHTS  OF  AVAT 

.^yHanganesz  Construction 
Street  and  Steam  Crossings  a  Specialty 

RAMAPO  IRON  WORKS 

HILLBURN  •  NEW  YORK 

'P/jnfcafHillbumJ^YcmrfNiafaraFalls.NYQV'eH'K'wfcC'/fice  30  Church  St 
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BUDA 

ESTABLISHED 


REPUTATION  for  satisfactory  design,  and 
service  from  Buda  Track  Work  for  elec- 
.  ^  trie  railways  has  been  built  up  by  years  of 
experience  in  all  classes  of  work.  In  standard 
equipment,  or  in  special  complicated  trackwork, 
the  name  Buda  is  your  insurance  of  highest 
quality  throughout. 

Buda  Special  Work  includes  the  most  ad- 
vanced designs  of  the  modern  types,  including 
solid  manganese  and  manganese  center  con- 
struction. 

Buda  centers  will  stay  tight  under  any  traffic 
and  our  manganese  center  construction  will 
effect  a  marked  saving  in  your  maintenance 
costs. 


The  Buda  Company 

Harvey,  (s^^fe")  Illinois 
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Special  Track  Work 
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Superior  Switches,  Mates,  Frogs 
and  Crossings 

Curves,  Turnouts,  Cross  Connections  and 
Kerwin  Portable  Crossovers 

Estimates  Promptly  Furnished 
Write  for  Catalog 

BARBOUR,  STOCKWELL  CO. 

Established  1858 

205  Broadway,  Cambridge,  Mass. 
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The  problem  of  cutting  down  lubricating 
costs  is  assuming  greater  importance  every 
day.  Any  method  of  lubricating  that  even  sug- 
gests the  possibility  of  either  lowering  costs  or 
improving  service  is  worthy  of  attention.  A 
method  that  guarantees  both  of  these  things, 
demands  immediate  consideration. 

Pages  two  and  three  of  this  advertisement 
tell  how  TULG  in  a  competitive  test  with  a 
widely  used  brand  of  lubricating  oil  actually 
reduced  lubricating  costs  nearly  45%. 

Turn  to  this  chart.  It  shows  at  a  glance  just 
how  the  remarkable  efficiency  of  Tulc  be- 
comes apparent  when  compared  with  the  re- 
sults obtained  with  other  methods  of  lubrica- 
tion. 

See  pages  2,  3  and  4. 


TUIiC  +Uiiiversal  Service 
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Oil  used  on      No.  615 
these  cars  633 


TULC  used      No.  616 
on  these  534 

486 
492 
314 
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Cost  of  Oil  on  5  cars  for  30  days  63  qts. 
(15  gal.  3  qts.)  at  .Z?^  a  gal. 

Cost  of  TULC  on  5  cars  for  30  days  32 
pints  (32  lbs.)  at  .07-J  a  lb. 

NET  SAVING:    5  Cars— 30  days 


$4.33 

2.40 
$1.93 
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For  the  past  several  months  we've  been  telling 
you  thru  the  pages  of  this  paper  that  TULC  will  re- 
duce lubricating  costs  on  your  property. 

To  substantiate  our  claims  we  have  cited  concrete 
examples  of  how  TULC  has  brought  about  worth- 
while and  often  startling  economies  on  other  electric 
railways. 

Now  to  clinch  our  arguments  we  make  this  prop- 
osition to  any  user  of  lubricant  who  may  still  be  in 
doubt  as  to  the  remarkable  efficiency  of  TULC 

Select  a  line  or  division  of  your  property  on  which 
to  give  TULC  a  thorough  trial.  Let  our  service  men 
analyze  your  needs,  recommend  a  remedy  for  your 
troubles  and  pack  your  cars  with  the  grade  of  TULC 
exactly  suited  to  your  individual  requirements. 

Give  it  a  3  months  trial. 

Then  if  at  the  end  of  that  time  you  are  not  thor- 
oughly satisfied  that  TULC  has  made  a  bona  fide, 
definite,  worth-while  saving  over  the  lubricant  you 
have  been  using,  not  in  the  cost  of  a  gallon  of  oil  but 
in  its  upkeep  of  the  machines,  bearings  and  labor 
there  will  be  no  charge  for  our  service. 

Nothing  can  be  more  fair.  There  are  no  strings 
tied  to  the  offer.  Write  or  wire  today  and  our  service 
department  will  be  at  your  disposal. 


Cleveland,  Ohio 
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You  would  consider  it  ridiculous  if  the  metal  cap  were  placed 
inside  the  paper  shell  casing  of  a  shotgun  shell — leaving  the  casing 
alone  to  withstand  the  tremendous  pressure  to  which  it  is  subjected. 

Yet — in  many  renewable  fuses,  the  metal  cap  screws  inside  the 
casing,  leaving  the  weakest  points  of  the  tube  to  withstand,  as  best 
they  can,  the  pressure  of  gases  when  the  fuse  blows.  This  is  one 
of  the  reasons  why  the  average  renewable  fuse  cannot  withstand 
many  heavy  blowouts  before  the  casing  is  rendered  unfit  for  further 
service. 

It's  different  with  the 


rs: 


RENEWABLE  FUSE 


Heavy  brass  ferrules  (onto  which  the  caps  screw)  are  riveted  and 
screwed  onto  the  outside  of  the  tough  fibre  casing,  serving  the  same 
purpose  as  the  cap  in  the  shotgun  shell — reinforcing  the  tube  and  hold- 
ing it  firm  against  the  pressure  of  the  gases  inside. 

This  is  just  one  of  the  construction  points  in  which  the  "Union" 
Renewable  Fuse  excels— just  one  of  the  points  that  enable  it  to  with' 
stand  more  blowouts  than  any  other  Renewable  Fuse. 

Every  part  of  the  "Union"  Renewable  Fuse  is  mechanically  cor- 
rect.  Every  part  is  heavy  enough  and  strong  enough  to  insure  effective, 
lasting  service. 

Don't  waste  time  and  money  on  Renewable  Fuses  that  will  only 
stand  a  few  blowouts.  Use  the  fuse  that  can  be  renewed  indefinitely, 
because  of  its  superior  construction— the  "Union"  Renewable  Fuse. 

"Union"  Fuses  are  sold  by  electrical  dealers  every- 
where in  the  two  types.  Renewable  and  Non-Re- 
newable. 


UNION 

RENEWABLE 


60  "rc  250 
AMP. :'»  VOLTS 

LAT.  NO.  2221 
CHICAGO  fU'E  MFC  CC, 


ION 


<f^2 


TRADE    MARK. 


Chicago  Fuse  Mfg.  Co. 

Oldamt   and   largeMt   manufacturers    of    Fuses.   Electrical   Protecting    Materiala 
^  and  Conduit  Fittings 

Chicago  New  York 
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We  Specialize  in 
Condensing  Apparatus 


Modern  Jet 
Condensing 
Equipment 
Fitted  with 
Radojets 


Radojet  Air  Pump 


— one  of  our  principal  products — the 


Radojet  Ejector  Air  Pump 

The  high  efficiency,  compactness  and  light  weight 
of  the  RADOJET  has  resulted  in  its  application  in 
equipments  aggregating  nearly  5,000,000  h.p. 


We  also  manufacture  Surface  Condensing  Equip- 
ment, Forced  and  natural  draft  Cooling  Towers, 
Exhaust  Gate  Valves,  Multifiex  Relief  Valves  and 
Expansion  Joints. 

C.  H.  Wheeler  Manufacturing  Co 

Philadelphia,  Penna. 

New  York        Boston        Chicago        Pittsburgh        Charlotte        New   Orleans         San  Francisco 
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The  Indication 


The  Registration 


m- 


BS06 

THIS  REGISTERS  AND 
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Every  merchant  insists  that  sales  shall  be  recorded,  classified,  identified  as  to  the 
salesman,  and  the  amount  paid  clearly  indicated  to  the  purchaser. 

Your  conductors  sell  transportation  to  a  public  trained  along  these  lines,  and  you 
can  best  safeguard  your  fares  by  utilizing  this  classifying,  recording  and  indicating 
principle  in  your  own  business  by  means  of  the  Ohmer  System. 

The  Ohmer  System  is  quick  and  accurate,  both  as  to  fare  collecting  and  fare  accounting. 
It  is  adapted  to  all  kinds  of  service.  Through  its  fairness  and  businesslike  simplicity 
it  appeals  to  the  best  class  of  conductors,  and  through  the  operation  of  the  quickly 
compiled  Ohmer  System  statistics,  you  are  enabled  to  secure  increasingly  better  stand- 
ards of  service  from  your  men. 

The  Ohmer  System  can  be  applied  to  your  property  without  tying  up  any  of  your 
capital.  We  bear  the  investment  burden.  Our  contracts  are  sufficiently  flexible  to 
take  care  of  changing  conditions,  increased  fare  rates,  etc.,  and  you  need  never  fear 
being  caught  with  a  lot  of  obsolete  devices  on  your  hands. 

Ohmer  Fare  Register  Company 

Dayton,  Ohio 
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P.  M.  Coupon  Transfers 


LINDEN  AVENUE  LINE 

WHEN  BOUND  FROM  PARK 
TERMINAL 


Oootf  onl7  for  continuous  trip  on  first 
ear  of  line  transrerred  to  wh«n  used 
before  time  oanceUed.  atr Junction  and 
Id  v*iy  Indicated.    Not  transferable. 


WMMock  SL I 
Ornld  Hill  Am. 
Druid  H.Av.-S. 


Madlion  An.  t 

WhilclKk  St 

Madiion  Av.-S. 


North  It 
Uiuicii  Ans. 
North  Ave.- 

E.  or  W. 
Woodl»wn-W. 


linden  An.  t 

McMechtn  St. 

Fremont  Ave. 

-E.  or  W. 


Rldimonil  Market 

Roland  Pk.-N. 

Mt.  Wuhing- 

ton-N. 


DolpMn  St.  A 

linden  An. 

Wilkeni  A\e. 

-E.  or  W. 


BMdIi  SL  A 

llni^n  An. 

Preston  St.-E. 


Howard  I. 

Centre  Sis. 

Roland  Pk.-S, 

Edmondson 

Ave.-W. 

at  Franklin  St. 


.  Park  An.  A 
C«fl)roSL 
.Mount 

Waihington-F 


Park  A  re.  t 
Saralofa  St. 

Edmondson 

Ave.-E. 

Ellicott  Cit^E 


o 

CM 

O 
CM 


Park  An.  A 
Faye;<e  SL 

York&Fred'k 
Rds..E.  or  W. 
Gilmor  St.-E. 
Sparrows  Pt.-E_ 


lllsrtT  A 

ttMiion  Sts. 
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It  no  coupon  attached 
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There  are  millions  of  P.M.  Coupon  trans- 
fers used  every  day  in  all  sections  of  the 
country  under  all  operating  conditions. 

There  is  no  other  transfer  that  gives  such 
instantaneous  action,  such  protection  from 
transfer  abuse — as  the  P.M.  coupon.  On 
one  man  cars,  much  time  may  be  saved — 
for  there  is  no  punching  of  A.M.  or  P.M. 
time — the  coupon  eliminates  the  necessity  of 
that.  They  have  been  used  continuously  by 
some  large  systems  for  more  than  fifteen 
years. 

Globe 

Fare  Tickets 

are  the  answer  to  the  odd  fare  problem. 
These  handy  tickets  are  sold  in  book  and 
strip  form — like  a  commuters  ticket — and 
may  be  torn  off  as  used.  No  bother  with  odd 
change — consequently  a  saving  of  time. 

Globe  paper  fare  tickets  will  help  collect  the 
odd  fares  faster  than  were  ever  rung  up. 

Shall  we  send  you  samples? 


GLOBE    TICKET    COMPANY 


112-114  NORTH  12TH  STREET 
PHILADELPHIA.     PA. 
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LE  CARBONE 
CARBON  BRUSHES^ 

They  are  uniform  in  quality 
"They  talk  for  themselves." 


W.  J.  JEANDRON 

227  Fulton  St.,  New  York  City 

PITTSBURGH  OFFICE:     634  Wabash  Bldg. 

Ccmadian   Dittributora : 
Lyman  Tube  &  Supply  Co.,  Ltd.,  Montreal  and   Toronto 


i   ' 


260 


Electric    Railway    Journal 


October  2,  1920 


Shanklin  Transfer  Issuing  Machine 

A  New  Factor  in  Efficient  Railroading 

Particularly  Valuable  on 
One-Man  and  Pay-as-you-enter  Cars 


DELIVERED 
60  PER  M1K1UT£ 


Quicker  Schedules 
Possible. 

Platform  operations 
speeded  up. 

Transfers  issued  60  per 
minute  if  necessary. 

Delays  due  to  cost  in 
loading  passengers  are 
reduced  to  a  minimum. 
Lightens  conductor's 
work,  increases  his  effi- 
ciency. 

Conductor  or  operator 
has  both  hands  free  for 
the  operation  of  car  or 
collection  of  fares. 

Passenger  secures 
transfer  at  the  time  of 
payment  of  fare  with- 
out delay. 


The  claims  made  for  the  Transfer  Machine 
are  not  exaggerated.  They  are  simple  state- 
ments of  results  secured  during  operating  test. 


RECORD    or  TRANSFER  tSSuED 

■  nteRcmanoeablE     top 

PESTlNATIOr.     BUTTONS 


IN  BOUND  OR  OUT  BOUND   PUNCHES 
MONTH    AND  DATE  lOCKLO  IN 

■  OV  auTHORilED  nCRSOItt 

TtME  'nDiCATOR 


Each  transfer  issued  is  re- 
corded. 

Where  transfers  are  paid 
for,  there  is  a  positive  check 
on  each  one  issued. 

By  the  use  of  Transfer  Ma- 
chines, transfers  are  under 
the  control  of  the  auditing 
department. 

Saving  in  paper  is  also  effect- 
ed with  this  system,  as  there 
is  absolutely  no  waste  of 
printed  transfers;  each  trans- 
fer is  used.  The  saving  over 
the  daily  dated  transfer  now 
used  is  estimated  to  save  over 
40  per  cent  of  printing. 

Each  transfer  issued  is 
punched  with  month,  date, 
destination,  minute  and  hour 
time,  A.M.  or  P.M.,  also  in 
or  outbound. 


Submit  your  transfer   on  some  particular 
line  that  you  would  prefer  a  trial. 


Shanklin  Equipment  Company,  Inc. 

Besse  System  Building 
Springfield,  Mass. 

We  regret  our  inability  to  exhibit  our  machines  at  the  Convention  this 

year,  because  of  our  force  being  rushed   with   installations  and  they 

could  not  be  spared  for  the  Convention. 
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M       J, 


W  e 
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U.  S.  G.  Brush 

Quality  Is 

Constant 


It  is  of  the  utmost  importance  that  uniformity  of 
quality  be  rigidly  maintained  in  order  that  the 
operator,  after  definitely  determining  the  grade 
of  brush  best  suited  to  his  needs,  may  secure  the 
same  identical  quality  on  future  orders  by 
simply  specifying  the  grade  number. 

By  owning  and  operating  our  own  Mexican 
Mines  we  control  the  source  of  supply  for 
the  graphite,  thus  giving  us  control  of  one 
of  the  principal  products  entering  into  the 
composition  of  U.S.G.  brushes.  This  particular 
graphite  being  of  an  extremely  soft  nature  can 
be  ground  to  an  unusual  degree  of  fineness,  and 
thereby  acts  as  a  self  lubricant,  preserving  in- 
stead of  wearing  the  commutator  bars. 

U.S.G.  brushes  insure  service  and  quality  that 
you  can  depend  upon  in  the  operation  of  your 
motor  and  Central  Station  units. 

Let  us  figure  on  your  requirements 
Look  for  our  exhibit  at  the  Convention 

THE  UNITED  STATES  GRAPHITE  COMPANY 

SAGINAW,  MICH.,  U.  S.  A. 


^^ 


Branch  Offices: 

New   York 

PhUadelphia 

Pittaburgli 

Blrming:ham 

Chleago 

St.  Lovus 

Denver 

San   Francisco 

Largest  Miners  of  Graphite  on  This  Continent 
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Tbe  Butp  above  shows 
the  location  of  the  49 
ronndrle*  In  the  United  StatM  and 
Canada  represented  by  the  AsaoeU- 
;.  "  J!i  M«nn'a«tarers  of  Chilled 
Car  TVbeels. 


Chicago  3 
Sflouis  Z 
Buf/ato  -f 
mtsburgr  2 
Cleueland  i 


XochesVn-MY 
Sat/rv.  Pa. 
JUme7lo<k.  Conn. 
Albatitf. 
Ihrortta. 


^mhentJf.S    ftemClaigof-MS 
JKontreaJ  JVadnon.  77l 

^tieb.Ciltf.JncJ.  B<rwicUPa 
£oai%  rilM-  Xui/infdim.  h^Ki. 

/VtUrrnon  Jir  Mining  tan  X)*l 
7t  Tfixtfae.  Jnd  yfautton  TeK 
TStrminq^hatn     Hannibal  -^o 
AtlanT<i  Heading  Pa 

Sai/aanttti  TBaltimar^ 

'Boston  Xtehtnand  iii. 

Detroit  JcM'Utam  OnL 

I  St.  Faul.  St  yhotnat 

^Xanmr  Ct'ti/  -Jth/iXamitrim 
iDenuer  Xamapo./lTy 

7aeoma  JVarsiiaUJinc 


Copaciti/ 
20,000 


"imt 


HEELS 

sPerDqy 
^25 Million  in  Serp^ice 

Jlssociafion  of  Manufacturers 
o/Chilled  Car  Wheels       , 
847  /fcCormick  Bide/.  Ciiicago. 


October  2,  1920 


Electric    Railway    Journal 


268 


W    JSS 


.^■^ 


Samson 

Spot  Trolley  Cord 

Waterproofed 

can  be  distinguished  at  a  glance  by 
our  trade  mark,  the  Colored  Spots. 
Stands  the  wear  because  it  is  made 
of  extra  quality  stock,  smoothly 
finished.  Resists  the  action  of  the 
weather  because  it  is  firmly  braided 
and  thoroughly  waterproofed. 

Samson  Bell  and  Register  Cord 


CVi, 


All  sizes  and  colors,  with  wire  centre,  if 
desired.  Resists  abrasion  far  longer  than 
common  rough  cord.  More  durable  and 
economical  than  any  other  material.  Sam- 
ples and  prices  gladly  sent. 

Samson  Cordage  Works 

Boston,  Mass. 


,i^ 


in 


/i 
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B  o  y  e  r  i  z  e 

FOR  ECONOMY 
IN  EVERY  KIND  OF  ELEC 


No,  we  aren't  going  to  ask  you  to 
sit  down  with  a  slide  rule  and 
figure  out  how  many  thousandths 
of  a  cent  per  car-mile  you  can 
save  by  buying  Boyerized  Brake 
Pins,  Bushings  and  other  long- 
wear  specialties  because  of  supe- 
rior mileage. 

But  we'll  just  ask  you  to  look  over 
those  brake-rigging  pull-ins  that 
kept  your  $10,000  to  $20,000  cars 
from  earning  say  $60  on  the  road 
for  each  day  they  were  a  cause  of 
expense  in  the  shop. 

Because  somebody  fell  for  a  little 
deceitful  economy  in  the  first  cost 
of  one  of  the  cheapest  things  you 
can  buy;  even  when  you  buy  the 
best! 


Other  Boyerized 

Boyerized  Brake  Hangers 

Boyerized  Brake  Lever  Pins  and  Bushings 

Boyerized  Wearing  Plates  between  the  Bolster  and 
Bolster  Carrier 


Bemis  Car  Truck  Co., 
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Boy  erize 

FOR  SAFETY 
TRIG  RAILWAY  SERVICE 


But  if  Boyerized  Brake  Pins  and 
Bushings  did  not  save  you  a  penny 
they  would  still  be  justified  on  the 
paramount  score  of  Safety,  whether 
in  interurban  rapid  transit  or  city 
service. 

Ordinary  brake  -  rigging  fittings 
start  out  in  life  with  good  intentions, 
but  their  behavior  is  as  uncertain  as 
their  composition. 

You  never  know  when  such  pins 
will  shear  and  make  the  brakes  in- 
effective within  the  usual,  expected 
zone  of  braking  safety. 

Boyerized  Brake  Pins  are  different. 
They  are  not  merely  hardened  to  se- 
cure longer  wear,  but  are  hardened 
uniformly  so  that  no  treacherous 
unexpected  flaw  can  develop  to 
cause  accident. 

To  Boyerize  means 
Specialties  Are : 

Boyerized    Wearing    Plates    between    the    Pedestal 
Straps  and  the  Journal  Box 

Boyerized  Pins  and  Bushings  for  door  fixtures 


Springfield,  Mass. 
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TIGER 

BRONZE 
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MORE-JONES 
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Perfect  lubrication  plus  maximum  conductivity.  That's  the  cpmbination  that  makes 
V-K  Oilless  Trolley  Wheels  lowest  in  ultimate  cost  and  highest  in  net  efficiency. 
Examine  the  construction  of  a  V-K  Wheel  and  you'll  see  why.  Notice  that  it's 
properly  balanced  and  mechanically  perfect  in  finish.  The  metal  from  which  it  is 
made  is  especially  tough,  yet  not  too  hard.  This  means  greater  mileage  and  at  the 
same  time  least  detriment  to  overhead  construction.  The  patented  oilless  graphite 
and  bronze  gauze  bushing  is  non-insulating,  heat  proof,  long  lived  and  easily  inter- 
changeable. 

The  V-K  Trolley  Wheel  used  with  the  V-K  Non-Arcing  Harp  has  proven  it  will 
do  more  to  reduce  trolley  maintenance  costs,  both  wheel  replacements  and  overhead 
repairs,  than  any  other  current  collector  on  the  market  today. 


The  hundreds  of  Electric  Railways  that  have  standardized  on  More-Jones  "Tiger" 
Bronze  Axle  and  Armature  Bearings  have  found  they  are  by  far  most  economi- 
cal. The  money  they  save  in  bearing  replacements  and  in  the  rewinding  of  armature 
coils  pays  for  "Tiger"  Bronze  Bearings  many  times  over  in  the  course  of  a  year. 
And  besides,  there's  the  additional  revenue  derived  by  keeping  the  cars  in  constant 
service.  The  exceptional  toughness  and  anti-frictional  qualities  of  "Tiger"  Bronze 
insures  great  strength  and  a  very  slow  and  even  rate  of  wear.  This,  in  turn,  means 
correct  bearing  alignment  and  much  greater  mileage. 


'^ 


Write  for  Trolley 
Wheel  Catalogue 


Write    for    Illus- 
trated Bulletin. 


Here  is  a  babbitt  developed  only  after  years  of  chemical  and  metallurgical  research. 
Few  metals  have  so  emphatically  demonstrated  the  difference  between  ordinary  and 
specialized  products  as  has  M-J  Armature  Babbitt.  The  peculiar  conditions  of  the 
electric  railway  armature  bearing  field  as  to  temperature,  strain,  vibration,  and  pound- 
ing were  but  poorly  met  by  ordinary  babbitts.  So  More-Jones  experts,  with  more 
than  40  years'  experience  to  guide  them,  compounded  an  exceptional  Babbitt  of  tin, 
copper,  antimony  and  metallic  nickel — no  lead — especially  for  that  service. 

Service — not  first  cost  is  the  basis  upon  which  M-J  Armature  Babbitt  is  manufac- 
tured and  sold. 


Write    for    "The 
Babbitt    Booklet" 


f 


BRASS  &  METAL  CO.,  St.  Louis,  Mo. 
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Power 
Saved 
by  the 
use  of 

ROLLWAY  BEARINGS 


enables  the  chief  engineer  to  cut  down  on  his 
coal  requirements  at  a  time  when  this  very 
thing  is  an  absolute  necessity.  In  a  typical 
instance,  a  saving  of  9  per  cent  in.  running 
time  with  a  decrease  of  energy  consumed  of 
more  than  10  per  cent  was  made  possible  by 
the  installation  of  RoUway  Bearings.  In  ad- 
dition, they  are  practically  frictionless  and  re- 
quire lubrication  not  oftener  than  four  times 


a  year,  thus  showing  an  unprecedented  saving 
in  maintenance  costs  for  labor  alone. 

They  can  be  adapted  to  all  existing  trucks 
and  axles  including  those  of  the  safety  car  and 
require  no  adjustments  in  assembly. 

Service  records  on  city  suburban  and  interur- 
ban  lines  are  yours  for  the  asking. 


The  Railway  Roller  Bearing  Co. 


Syracuse,  N.  Y. 
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Adaptability 
Universal  Use 
Uniform  Performance 

The  S-W  Brake  Slack  Adjuster  will  fit  your  trucks  or  any 
other  trucks  in  use  anywhere.  It  is  the  one  practical  adjuster 
that  meets  all  conditions. 

Hundreds  of  cars,  of  every  type,  from  Atlantic  to  Pacific 
are  equipped  with  S-W  Slack  Adjusters.  This  is  not  the  re- 
sult of  super-salesmanship.  It's  the  result  of  super- 
satisfaction. 

And  they  always  make  good 

From  a  safety  standpoint  because  they  operate  at  100%  effi- 
ciency, eliminating  the  human  element  and  all  possibility  of 
brake  failure. 

From  an  economy  standpoint  because  they  save  inspection 
labor,  increase  brake  shoe  mileage,  and  eliminate  flat  wheels 
and  flange  troubles. 

What  they  do  for  others  they'll  do  for  you. 

TRY  THEM! 

Smith- Ward  Brake  Co. 

Busk    Terminal    BMg.    No.    1 

233  Thirty-Seventh  St.,  Brooklyn,  N.  Y. 


I'-flTj?*' 


S-W  Brake  Slack  Adjusters 

Make  Good! 
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The  Too^jSteel  Gear  & 
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.      ^q;i^5  however, 

^       r^-^ers  was  incre<»  crossing  t" 

^^^^^-°-^4-ga^eros.^^^g:^ 
'^NAvenue.A^^  at  other 
^^      Hsfactory 
nges  has 


Shop  Notes  from  Cr«y^2"practice,  all 

Iwheels  used  %th^yer  -^  „,,nager.  are 
of  which  1.  i>-  gur- 

t^Ved  variety.  ,.,^   Tramways,  ge'r  ^^^,^3, 

Although   the   Corpo  ^^^^^^^^  ^^e^^    ^,  ,as 

face  7    I    I     I  II  r      |T^  I  ^""^ 

uses   ,,     M,  Li   I'    '  ^^  "^^I-Hon  of  the  first  pimon. 
;r,   fact,  the  nrsy  ^  condition  01  -j^ ^    g, 

p  Jo^s'of  this  kind.    T^e^    ^^  ,,  appear  f°n  ^^  ^^,, 
^-^'-''''  r  Jn"n  ?h;  accompanying  d-wing,^  ^^^ 

103,641  «^1^«^-  /;^e  equivalent  "^.^^f  ^^^en  consistently 


„»,*«'"»"""'"  „„*«.«  wearing 

i^for  the  .ears  »' '^  S"' ^""^  ^%«S* 

a  century .  -^ 


FAe  Quality  Mark 


^W^  ^PTBB  GEAR  HAX> 

.M  GEAR  TOOTH  PROFILE  A^^^^^ 

aone  better  than  i^^f-ffoodyer 
service  have  r^^^^'.^^^rA  in  Croy^'^- ^e  long  run. 
^s7of  split  ge-^^/jtest  is  ^^^^nlat  war  shortage, 
believes  that  ^^^^^' ^^^^t  of  the  g'^f  ^^J^other  equip- 
S  especially  0^^  ^'^^e  pinions,  gears  and  0  ^^^^ 

tt  was'desirabe  to^^fj^ponto  wear-^^?^.^  ^^,    ,e 

,     ent  that  <^°^^^^^^:Jshop  Pr^^'ilT^u^unssJlii^ 
'      ijiother  L/royv»     „iace^Q£»St^       '*''~' 
>.  ^   -4;e3in,,Pr^S>*'''"*'*^ 


<3Lt-*AACt«V) 


CV  e^i'V.atcrwtiiA^. 


Pinion  Co.,  Cincinnati,  Ohio 
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Kalamazoo 

Trolley  Wheels- 
Trolley  Harps 


Performa  n  .c  e 


Efficient,    Econolnical 

The  ability  to  "stand  up"  ui>4er  the  most  gruelling 

conditions  and  the  abilit|^iBj;;  perform  effioiently 

and  economically  are  charafiit^eristics  of  Kalamazoo 

Equipment.    Long  life  without  injury  to  the  wire 

has  been  proved  in  20  years  service  on  the  leading 

roads  of  this  country. 

» 

The  long  life  of  Kalamazoo  Wheels  is  due  to  the 

material  from  which  they  are  made — new,  pure 

Lake  copper — and  careful,  scientific  methods  of 

manufacture. 

Kalamazoo  Harps  are  correctly  built  to  give  per- 
fect and  continuous  contact.  To  remove  the  wheel, 
simply  take  out  one  cotter  pin — a  big  time  saving 
in  renewals. 

Our  catalog  fully  describes  the  complete  Kalamazoo 
line.      Write  for  a  copy. 

Star  Brass  Works 


The  largest  exclusive  manufacturers  of  trolley 
wheels  in  the  world. 
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"CAMERON" 

National  Headquarters  for 

ARMATURE  PARTS 

Quality — Quantity — RapidDelivery — Dependable  Service 


1.   Cameron  Commutators 


2.  Cameron  Bars 


Highest  grade  metal,  correctly  wound  against  over- 
load.    They  minimize  generator  or  motor  trouble. 


3.  Cameron  Coils 


of  pure  hard-drawn  copper  only — not  the  drop 
forged  kind.  Results  in  unusually  high  conduc- 
tivity. 

Inserted  lugs  can  be  obtained,  completely  ready  for 
armature  lead  connections.    Save  labor  and  trouble. 


4.   Cameron  Mica 


Guaranteed  to  be  right.  Bars  cannot  come  loose, 
brushes  will  not  arc — because  joined  under  hydrau- 
lic pressure. 


Will  reduce  your  truing  cost  because  made  entirely 
of  "Canadian  amber" — the  best  for  the  purpose  be- 
cause softest. 


"Cheapest  in  the  Long  Run" 
Send  for  catalog  and  prices 


Cameron  Electrical  Mfg.  Co.,  Inc, 

Ansonia,  Conn.,  U.  S.  A. 
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Steel  for  Service 


Fig.  I.     Solid  Disk  from 
which  sections  are  made 


Sted  Gear  Blank 


Fig.  3. 


Standard  EJectric  Railway 
Wheel 


Carnegie  Wrought  Steel   Circular  Sections 
for  Electric  Railway  Service 


ROLLING  stock  must  be  the  best  in  order  to 
withstand  the  shock  and  strain  of  electric 
■   railway  service.   Wheels  and  gears  must  be 
designed  to  meet  these  demands. 

Carnegie  Steel  Company  is  especially  well 
equipped  to  supply  your  needs.  Its  solid  wrought 
steel  gear  blanks  and  wheels  are  well  known  to 
railway  officials  as  the  most  reliable  for  all 
classes  of  service. 

The  illustration  above  shows  stages  in  manu- 
facture commencing  with  the  disk.  The  steel 
ingot  is  first  rolled  into  a  cylindrical  bloom  which 
is  cut  into  disks  of  desired  length  by  a  rotary 
shear.  This  disk.  Figure  I ,  is  forged  cross 
grained  to  the  axis  of  the  wheel;  the  center  of 
ingot  and  disk  becomes  the  center  of  the  hub 
which  is  punched  out  (and  finally  rough  bored). 
Then  rolling  is  performed  on  the  tread,  flange 
and  web  with  the  result  that  in  the  finished 
article  the  finest  texture  is  found  in  the  rim. 

It  has  been  well  demonstrated  that  by  this 
method  it  is  possible  to  produce  the  very  highest 
quality  of  wheels  for  electric  railway  service. 
More    than    300,000    are    now    under    electric 


railway  equipment- 
factory  service. 


-a  conclusive  proof  of  satis- 


Due  to  the  success  of  this  method,  Carnegie 
Steel  Company  has  offered  to  the  trade  steel 
gear  blanks  also  made  from  selected  rolled  steel 
disks.  These  are  furnished  to  gear  cutters  for 
further  treatment.  A  blank  as  it  appears  ready 
to  have  the  teeth  cut  is  shown  in  Figure  2. 
This  company  forges  a  complete  range  of  carbon 
steel  blanks  from  6  to  44  inches  in  diameter, 
25  pounds  minimum  weight. 

Figure  3  shows  a  standard  electric  railway 
service  wheel — our  section  S-1933 — which  will 
be  on  exhibit  in  the  booth  of  the  American 
Electric  Railway  Engineering  Association  at  the 
American  Electric  Railway  Association  Con- 
vention at  Atlantic  City,  October  II th  to  1 3th, 
1920. 

Full  information  on  the  subject  is  contained 
in  the  Carnegie  booklet — Wrought  Steel  Circular 
Sections — a  copy  of  which  can  be  obtained  from 
any  district  office.  Our  engineers  will  be  glad  to 
confer  with  you  on  any  problem — be  it  track  or 
rolling   stock. 


Carnegie  Steel  Company 

General  Offices:  Carnegie  Building,  Pittsburgh,  Pa. 
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F.C.S.  Wheels 

have  the  Right  Material 
in  the  Right  Place 

The  surface  of  tread  and  flange  contains  three  and 
one-half  per  cent  carbon  white  iron,  harder  than  tool 
steel,  insuring  long  wear. 

The  softer  hub  permits  easy  machining. 

The  arched  face  plate  gives  additional  strength. 

Reasons  why  you  should  use 
GRIFFIN  F.  C.  S.  WHEELS 

Less  wearing  away  of  metal  of  the  flange. 

Less  chance  for  derailment  at  switch  points  and  on 
curved  worn  rail  because  of  freedom  from  sharp  flanges. 

Less  wearing  away  of  metal  at  the  gauge  of  rail  be- 
cause the  rubbing  friction  is  at  a  minimum. 

Less  resistance  to  movement  of  the  car. 

Less  resistance  on  curves. 

Less  power  required  for  traction. 

Less  metal  worn  away  from  brake  shoe  per  unit  of 
work. 

Less  reduction  in  diameter  per  unit  of  service,  there- 
fore less  labor  in  removing  wheels  to  main- 
tain the  same  diameter  of  wheel  throughout 
the  same  car. 


Griffin  Wheel  Company 


Chicajjo 


McCormick  Building,  Chicago,  111. 

FOUNDRIES: 
Detroit  Boston  Los   Angeles  Denver 

St.  Paul  Tacoma  Kansas  City 
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"BOUND 


Trade  Mark 


CD 


1^ 


CD 
CD 


OIL-LESS  GRAPHITE  TROL 
ARE  BUILT  TO  OUT 


THERE    are   lots    of   reasonsfor    using    "Bound 
Brook"  Oil-less  Graphite  Bushings  in  preference  to 
oil  lubrication  but  here  are  three  which  your  main- 
tenance man  will  stamp  as  O.  K. 

1 — No  labor  needed  for  filling  or  inspecting  oil  chambers. 

2 — No  spattering  of  oil  nor  sputtering  of  arcs  if  the 
chambers  are  filled. 

3 — No  trolley  wheels  to  bum  up  if  the  chambers  are 
not  filled. 

And  as  an  oil-less  bushing,  please  note  that  the 
grooves  of  a  "Bound  Brook"  are  filled  with  close- 
grained,  densely  packed  uniform  graphite,  sothat  there  is 
little  chance  for  starting  the  arcing  that  disintegrates 
and  shortens  the  life  of  inferior  graphite  bushings. 


Bound  Brook  Oil-less 


Bound  Brook, 


Detroit  Office, 


Genuine  Graphited 
Oil -less  Bearings  have 
always  been  made  at 
Bound  Brook,  N,  J.,  in 
the  United  States 
of  America 
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BROOK" 

Reg.  U.  S.  Pat.  Off. 

LEY  WHEEL    BUSHINGS 
LAST  THE  WHEEL 


BUT  to  assure  utmost  bushing  life  the  maintainer  of 
"Bound  Brook"  Oil-less  Bushings  will  keep  close 
tabs  on  the  line  department  to  see  that  there  are 
no  high  spots  in  the  trolley;  on  the  way  department  to 
see  that  there  are  no  low  spots  in  the  track ; 

AND  UPON  HIMSELF  TO  SEE 

1 — That  the  trolley  base  tension  is  not  too  heavy; 

2 — That  the  shunts  are  kept  tight  to  avoid  overloading 
(and  so  overheating)  the  bushings ; 

3 — That  the  bushings  are  installed  firmly  by  means  of 
compressed  air  instead  of  a  sledge-hammer! 

Then  here  will  be  attained  always  the  "Bound  Brook" 
Ideal  of  a  laborless,  oil-less  bushing  that  outlasts  the 
wheel. 


Bearing  Company 
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New  Jersey 

1723  Ford  Bldg. 


CD 

d 
CD 


Specialists  in  the 
manufacture  of 
Oil -less  Bushings 
for  more  than  a 
quarter  of  a 
century 
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"STANDARD'* 


Steel  Tires 

Steel  Tired  Wheels 

Solid  Rolled  Steel  Wheels 

O.  H.  Steel  and  Malleable  Iron  Castings 

Solid  Forged  Geared  Blanks 

Steel  Forgings  Iron  Forgings 

Forged  and  Rolled  Steel 

Pipe  Flanges 

Ring  Dies 

Rings 

Roll  Shells  Steel  Springs 

^  O  ♦  "The  'Standard'  Brand  on  your  material  T  ^  T 

N^wM^  is  an   assurance  of  eventual   economy."  V^wM^ 

BRAND  BRAMO 

STANDARD  STEEL  WORKS  CO. 

GENERAL  OFFICES: 

500  NORTH  BROAD  ST.,  PHILADELPHIA,  PA. 


CHICAGO 

RICHMOND 

MEXICO  CITY 

ST.  LOUIS 

SAN  FRANCISCO 

LONDON,  ENGLAND 

HAVANA,  CUBA 

NEW  YORK 
MONTEREY,  MEX. 

PARIS,  FRANCE 

3- 
S 
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ECONOMY 


Sectional  View 
Economy  Knife  Blade  Fuse 


ECONOMY* 


Consider  the 

Fuses  in 
Your  Plant 

Proper  protection  of 
lives,  property  and 
machinery  in  all  indus- 
trial plants  using  elec- 
trical energy  depends 
upontheaccuratefunc- 
tioning  of  fuses  used. 

Economy  Fuses  are 
absolutely  accurately 
rated.  They  operate 
unfailingly  when  over- 
loads, short-circuits 
and  lightning  dis- 
charges cause  hazards 
to  lives,  apparatus  and  , 
property. 

Nothing  is  destroyed 
but  the  inexpensive 
'strip  of  fusible  metal 
I  —  quickly  and  easily 
replaced  by  a  new 
Economy  "Drop  Out" 
Renewal  Link. 


I  This  feature  cuts  an- 
nual fuse  maintenance 
costs  80%  as  compared  to  use  of  one-time  fuses. 

Avoid  production  delays;  it  requires  but  a  min- 
ute to  restore  a  "blown"  Economy  Renewable 
Fuse  to  its  original  efficiency. 

Instruct  your  electrician  to  install  Economy 
Renewable  Fuses  at  once. 

For  Male  by  all  leading  electrical 
jobber*  and  dealers. 

Economy  Fuse  &  Mfg.  Co.,  Chicago,  U.  S.  A. 

Economy  Fuses  are  also  made  in  Canada  at  Hlontreal 

Economy  Fuses  were  tbe  first  line  using  an  inexpensive  bare  link 
for  restoring  a  blown  fuse  to  iU  original  efficiency  to  be  ap. 
proved  in  all  capacities  by  the  Underwriters'  Laboratories. 


Onr  New   li);l   TKK.VTISK  AM)   IlANDllOu;.  „ui  upuu  r«iu<-8t, 

D 


.  ^^  208  Sonth  La  Salle  Street 
rUSS^        CHICAtiO,  ILLINOIS 


ales  iMande^l  teel 
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Of  What 

Shall  a  Company  Be  Proud 

If  Not  Its  Friends? 

WE  SHALL  be  pleased  to  meet  our  old 
friends  and  acquaintances  and  make 
new  ones,  at  the  Atlantic  City  Convention, 
October  eleventh  to  fifteenth. 

ff^e  will  occupy  space  No,  536 
THE  CLEVELAND  FARE  BOX  COMPANY 

Cleveland,  Ohio 
Canadian  Branch,  Preston,  Ontario 
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Improve   their   appearance   and 
better  their  service  with 

"AMERICAN"  BRAND  ar 

We  have  "grown  up"  with  the  Electric  Railway 
Industry  and  our  growth  has  been  based  on  the 
durability  and  practicability  of  our  products.  You 
have  a  big  line  to  choose  from  and  a  service  based 
on   50   years   experience    to   take    advantage   of. 

Put  the  details  up  to  us. 

Send  for   catalog   and  samples.     fVrite  for  prices. 

AMERICAN  RAILWAY  SUPPLY  CO. 
134-136  CHARLES  STREET,  NEW  YORK 


■AMERICAN' BRAND 
OPEN  SIGHT 
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Don't  let  high  tension  disturbances 
disturb  electric  train  dispatching — use 


Send  for  Booklet  No.  11 
describing  complete  line 


THE  PRIMO  GIANT  "VAC-M" 
LIGHTNING  ARRESTER 

This  VAC-M  lightning  arrester  is  particularly  adapted 
to  protect  long  distance  telegraph  and  telephone  lines — 
such  as  used  in  electric  train  dispatching — from  the  effects 
of  high  tension  disturbances. 

500  volts  will  cross  the  gap  without  permitting  grounds. 

VAC-M  interferes  in  no  way  with  service  current;  offers  a  low  resist- 
ance path  for  static  and  induced  current  caused  by  proximity  to  high 
tension  leads;  permits  no  grounds  on  the  line  even  though  a  cross  with 
a  cable  carrying  500  volts  should  occur.  Vacuum  chamber  extremely- 
sensitive  to  lightning,  static  or  induction,  also  sneak  currents. 

Altogether   the    best   protection   you   can   give 

your  communication  lines  is  the  installation  of 

VAC-M  Arresters 

The  National  Electric  Specialty  Co. 

Terminal  BIdg.,  Toledo,  Ohio 


Wherever  Tracks  Run 

You  Need 

Paxson  Brooms 


The 
tions 


No,  1.    Flat  Wire  to  sweep 
crossings. 

No.  2.  Bamboo  for 
switches,  frogs,  etc.,  to  re- 
move snow  and  light  dirt 
with  or  without  chisel. 
No.  3.  Flat  Wire  for  slush, 
mud  and  dirt,  in  curves  and 
switches  with  or  without 
chisel. 

chisel  on  end  of  handle  for  ice  or  other  obstruc- 

;  also  to  throw  switches. 

Send  for  details. 
J.  W.  PAXSON  CO. 

1021  N.  Delaware  Ave.,  PhiladelpKia,  Pa. 
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DO  YOU 


Haul  cars  out  of  service  to 
rnake  heater  repairs? 


Standardized  Panel  Heater 


USE 


Long    life    electric   heaters    with 
interchangeable  heating  elements. 


;;#J|;fj£t 


Thermostat 


Gold's  Standardized 
Electric  Heaters 

Heaters  of  {he  different  types  that  use  but  one 
standard  heating  element  and  resistance  coil — 
Keep  a  few  extra  complete  heating  elements  in 
stock  for  emergency,  each  of  which  can  be  applied 
to  any  heater  in  the  car— Heater  cases  need  never 
be  removed — Exchange  of  elements  have  been  made  in  seven  minutes. 

Gold's  Thermostat  Control 

On  the  job  every  minute  to  save  the  current  usually  wasted. 

Let  u«  tell  you  more  about  these  at  Atlantic  City.      Or  write  for  descriptive  bulletin*. 

GOLD  CAR  HEATING  &  LIGHTING  CO. 

17    Battery    Place,    New    York    City 


The  McGill 
Utility  Punch 

A  time  saver  and  a  labor  saver. 
.\  handier,  quicker  working, 
ea»ier-to-operate  punch.  Low- 
est priced  high  grade  punch 
ever  placed  on  the  market.  .\ 
punch   for   every  conductor. 

It  tits  the  hand  like  a  ball — no 
sharp  edges  or  corners — a  com- 
fortable punch  to  handle. 

Then  there's  the  visible  feature. 
The  punched  part  of  the  trans- 
fer is  seen  at  a  glance.  The 
slot  is  ^  inch  wide,  permitting 
20  to  25  transfers  to  be  punched 
at  one  time.  Receptacle  cap 
easily  and  quickly  removed. 

The  McGill  Utility  Punch  is 
made  in  I'/i  inch  reach  and 
fractions  thereof  and  furnished 
in  %,  3/16,  and  %  inch  round 
dies.  Substantially  constructed 
to  last.     Write  today  for  prices. 


The  McGill 
High  Speed  Changer 

Here  is  a  high  speed  changer  that  is  a 
real  improvement  over  an)'  change  carrier 
heretofore  used.  A  new  idea,  based  on 
what  experience  has  shown  to  be  the  best 
in  design  and  construction. 

There  are  no  rivets  in  the  McGill  High 
Speed  Changer — the  bottom  plate  is  one 
piece,  a  feature  which  eliminates  flexibility 
and  fixes  the  ejection  space  so  that  there 
is  no  danger  of  ejecting  more  than  the  cor- 
rect change. 

This  changer  saves  seconds  at  stops — 
minutes  on  trips — hours  in  a  few  days' 
runs.  It  means  better  service — better  sat- 
isfied platform  men — increased  revenue. 

Write  today  for  prices  on  this  money  mak- 
ing   change    carrier. 


McGILL  METAL  PRODUCTS  CO. 

1640-42  Walnut  St.,  Chicago 
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Price  $55.00 


M-M-M 
HACK  SAW 
MACHINE 


Easily  Portable.      Weighs  1  10  lbs.  Cannot  be  readily  broken  or  put  out  of 

Cuts  hardest  and  heaviest  rails  in  forty  order. 

minutes.  if  Saves  40%  of  your  present  cost  of  cutting 

Handle  throws  back  permitting  train  to  '"^'^s.  and  gives  a  perfect  cut. 

pass.  ki''i0  *  Is  adjustable  for  angle  cuts. 

Carried  In  Stock 

MANNING,  MAXWELL  &  MOORE,  Inc.,    119  W.  40th  St.,  New  York,  U.S.A. 


You  Can  Bend  Rails  Quickly  and 

Economically  With  a  Watson-Stillman 

Hydraulic  Rail  Bender 


The  portable  rail  bender  shown  herewith  is 
designed  for  use  on  the  road.  It  is  equipped 
with  interchangeable  formed  bending 
blocks,  and  will  make  any  bend  without 
buckling.  The  hiiiged  yoke  permits  the 
rails  to  be  put  in  sidewise.  It  can  also  be 
„   used  for  other  heavy  bending. 

We  build  many  other  handy  tools  for 
the  railway  shop.  Such  as:  Crank  Pin 
Presses,  Wheel  Presses,  Forcing 
Presses,  Forging  Presses,  Jacks,  Pit 
Jacks,  Punches,  Shears,  Pumps,  Accu- 
mulators, etc. 

Write  for  Catalogs. 


Hydraulic  Portable  Rail  Bender 


The  Watson-Stillman  Co.,  46  CHurch  St.,  New  York 

Chicago:    McCormick    Building  Philadelphia:    Widener    Building 


M 
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We  don't  make  all  the  controller  fingers 
used  but  we  make  the  best — and  every  year 
adds  to  our  long  list  of  customers  and  those 
who  once  use  triggerlock  reversible  con- 
troller fingers  always  want  them  as  standard 
— in  the  past  nine  months  our  sales  are  fifty 
per  cent  more  than  during  the  whole  of  last 
year,  and  as  the  major  part  of  this  is  to  our 
old  friends  we  are  assured  that  they  are  ob- 
taining perfect  service — 

There  is  a  triggerlock  finger  for 
every  type  of  controller.  Specify 
them    on    your    next    requisition. 

Call    on    us    when 
at  the  convention. 


G.E.K.-10 
Showing 
Tip  unlocked 


This  is  all  you  scrap 
when  both  sides  of  tip 
are  worn  out. 


RUSSELL  MANUFACTURING  COMPANY 


814-18  Bath  Ave.,  Niagara  Falls,  N.  Y. 


557  King  St.,  West,  Toronto,  Canada 


The  Same 

Braking  Power 
at  all  times 
with 

GOULD 

Slack'  Adjusters 

Their  use  means  SAFETY  at  all 
times  in  braking.  A  predetermined 
piston  travel  is  always  maintained. 
And  they  are  economical.  All  man- 
ual adjustment  of  brakes  is  doile 
away  with,  less  power  consumed  in 


/v^'''^^^^^^ 

1 

l-^®rM 

"^^  1®  wl 

\'r^~—  ■•r-K/'^,^'- — ' 

.  W-  ^ahS^V^j., "y'// 

"%^;;;-i — ^]i!'^ 

^^." '.->^ 

rrr^c-  - 

-^^fe— 

':^t±iz^'^        '^ ^ 

i                   aBMILB  OF  THF  r 
^_                                 41»PLTED  T^ 

1^         Aajusfw^Ra/'S 

OUT.D  TYPE  StJ^CK  ADJUSTEE  A8 
AN-   ELECTRIC  CAR  TRUCK 

car  operation  and  a  great  saving  in 
the  wear  and  tear  of  car  equipment 
is  effected. 

Gould  Slack  Adjusters  pay  for  them- 
selves in  a  very  short  time. 


GOULD  COUPLER  COMPANY 


30  East  42nd  Street,  New  York 


Works :    Depew,         Y. 


Rookery  Bldg.,  Chicago 
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The  Mileage  Armature  Babbitt 


Standard  for  Many  Years 

GUARANTEE 

We  guarantee  our  Metals  to  be  made 
100  per  cent  of  Virgin  Raw  Materials 
of  the  Highest  Grades  at  All  Times 

It  will  pay  you  to  investigate 

E.  L.  Post  &  Co.,  Inc.,  Sole  Manufacturers 

50  Cliflf  Street,  New  York 


R.^ 


^H.^ 


TAYLOR  REDUCED  HEIGHT  TRUCK 


TAYLOR  R.  H.  TRUCK 

Mounted  on  26-in.  Wheels  with  Springs  Over  Journal  Boxes. 
Designed  to  Mount  Centre  and  End  Entrance  Cars  Low  Down. 

SWING  MOTION  AND  FULL  ELLIPTIC  SPRINGS 

Wheel   Base   5    ft.   2   in.      For  Car  EASY  Journals  3>4  x  7   M.  C.  B.  Type. 

Bodies  weighing  16,000  to  22,000  lb.  RTOTIVC  Height  from  Rail  to  Body  Bolster, 


Motors  Inside  Hung. 


22?4  in.     Brakes  Inside  Hung. 


TAYLOR  ELECTRIC  TRUCK  CO.,  TROY,  N.Y. 


L 


SPECIFICATIONS  ON  REQUEST 


Established  1892 


SEND  FOR  PORTFOLIO 
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I       Safety  Rrst 

Statistics  provo  thataccidentsonelectriCrdiKvdysdeci'eased 
53pGi'cent  during  I9l7as  comparedwi  th  1907!  WerGnotsui'pn'sGd. 

And  fiji'thormoi'e,  accidents  donVig  19 I8j9l9and  1920  will  show  even 

greater  deci'easesbecausetheup-totheininutejevel-headed«enei*getic 
railway  executive  who  i  s  bound  and  determined  to  ma  ke  a  "go"  of 
his  property  is  specifying  safety  cai's,and  theyronow  beingbuilt 

in  quantity  in  the  Quality  shops  of  theSt.LouisCarCo. 


5il 


C 


ouis^arCompany 

Sb.Louis.Mo. 
ThebirthfJoceoFthe  SoPety  Car 


Our  Specialties: 

Testing  Sets 

Wheat  stone  bridges 

Condensers 

Meter  A.  C.  and  D.  C. 

Galvanometers 

Pyrometers 

Indicating  Ohmmeters 

Photometers 

Tochometers 

Laboratory    standards    of    pre- 
cision 


Who  would  think  of  casting 
their  net  earnings  as  bread  upon 
the  waters? 

But  that  is  exactly  what  every  electric  railway  is  doing  that  purchases  coal  at  a 
high  figure  and  then  permits  its  power  to  leak  away  through  broken  joints  and 
faulty  bonds. 

Peerless  Vawter  Direct  Reading  Rail  Bond  testers  will  stop  the  drain  on  your 
coal  pile  by  indicating  the  location  of  broken  bonds  and  defective  cross-overs 
and  tie-ins. 

One  person  can  locate  badly  conducting  bonds.  The  method  of  making  and 
holding  three  contacts  on  the  rail  is  sure  and  simple. 

The  scale  of  the  instrument  is  so  marked  by  numbers  in  black  as  to  indicate 
resistance,  in  feet  of  rail  under  test,  between  the  two  contact  points  that  span 
bond  and  by  numbers  in  red  to  indicate  the  added  resistance  of  bond  in  this 
spanned  distance  over  and  above  the  resistance  of  an  equal  length  of  solid  rail. 

MADE  AND  SOLD  BY 

THOMPSON-LEVERING  COMPANY 

ELECTRICAL  MEASURING  INSTRUMENTS 
PHILADELPHIA,  PA.,  U.  S.  A. 
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I  The  I 

I  Danight  Lubricator    | 

I  It   lubricates  car  journals  and  other  bearings 

I  at    much    lower    temperatures    than    the    old 

I  methods.     The  oiler  consumes  far  less  mate- 

I  rial  and  labor,  and  reduces  the  friction  load 

I  so  that  heavier  trains  can  be  transported  by 

I  rhe  same  power  unit  at  greater  speed. 

£ 

I  It   has  been  perfected  after  years  of  expcri- 

I  ments  in  laboratories  and  exhaustive  tests  in 

I  aptual  service  through  severe  winters  and  hot 

I  summers  and  is  remarkable  for  simplicity,  ease 

I  in    applying,    durability,    perfect    performance 

I  and  enormous  saving. 


i     This  is  to  be  shown  by  G.  P.  Simmons  i 

I     and  M.  A.  Kretchmar,  BOOTH  525  at  j 

I     the  A.  E.  R.  A.  Convention,  Atlantic  | 

[     City,  October  11  to  16,  1920.  | 

I          HORROCKS  DESK  CO.  I 

I                                    Herkimer^  N.  Y.  | 

.^itiiiiHiMiiiniiMtiiiiiniiiirrMiiiiiininiiiiiMiuiHiiiiniMniiitiiiiiii:iiiiitiiiiiiiiitiiiiiiiiiiHiiiiiMiitiiitiiiiiiitfiltrinrMiiiriiriiiiiiititiir 
^iiiiiiMinHiniiiriiiMiiiiiiiiiiHiitiiiiMiimiiiiiiiiiiiiniiitiiiiiMiiiiiiHiiiiiiiiiiiitiiUMiiiiiiiniiiiiiiMiiniiiMiiiiiHiiiiiiHriiiMiiiiiiMiiii^ 

American  Steel  &  Wire 

Company 

Arc- Weld  I 

Rail  Bonds  I 

See  this  in  | 

space  numbers  | 

552-553-554-555  I 

c 

at  the  I 

American  Electric  Railway  | 

Association  Convention,  | 

Young's  Pier,  Atlantic  City,  N.  J.  I 

October  11-15,  1920  I 


American  Steel  &  Wire 

Company 


The  Efficient  Way  to 
Chuck  Small  Drills 

First,  start  the  Drill  Press.    Then  while 
spindle  is  running — 


To  open,  pull  down 


CHICAGO 
NEW   YORK 


riiiiiiiiiiiiii II iimiuiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiui iiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii 


WAHLSTROM 

Full  Automatic  Drill  Chuck 

HERE  is  the  only  automatic  chuck 
that  will  hold  drills  numbered 
down  to  0.  As  Tools  may  be  changed  in- 
stantly without  stopping  the  spindle,  the 
Wahlstrom  effects  a  decided  saving  of 
time  on  sensitive  high-speed  drill  presses. 
Sleeve  does  not  revolve  while  changing 
tools.  The  grip  is  positive,  will  not  slip, 
and  locks  automatically. 

Sold  with  the  Wahlstrom  guarantee  and 
sent  on  10  days'  trial. 

MADE  IN  2  SIZES 
0  to    %    in.,  O  to    1^    in. 

Send  for  Booklet 

WAHLSTROM  TOOL  CO. 

5520  Second  Ave.,  Brooklyn,  N.  Y. 
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American  Copper 
Products  Corporation 

(Formerly  The  W.  A.  Clark  Wire  Company) 

Sales  Office:  200  Broadway,  New  York 
Factory:  Elizabeth,  New  Jersey 


Bare  Copper  Wire 
and  Cables 

Weatherproof  Wire  and  Cables 
Slowburning  Wire   and   Cables 

{Nat.  Elec*  Code  Standard) 


Brass  Sheets — Copper  in  Rolls        

used  throughout  for^wer 
I  11"-  li§htin$5i6nallingandinteriockin$ 

I  Material  furnished  to  conform  1=1  - 

i  to  highest  specifications 

I  II  t-  NB\VYORK 

QlimilllllllllllllllllllllllllllllllllllllllllllllllllllllllllimimillllllllllllllltlllllllllllluillllllllliiiiJiiiiiiiiiiilllliiiiiiiiiiili llllliiiii>^      nmillirillllill riiniiiillllt i iiiiiiiii ii ii<i->t7 
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KERITE^J?§^^kS:SCOMPANy 


INSULATING  MATERIAL  | 

T.  C.  WHITE  ELECTRICAL  SUPPLY  CO.  | 

1122  Pine  Street,  St.  Louis,  Missouri  I 

I 

"A  Dependable  Source  of  Supply"  I 

Cotton  Tape  and  Sleeving — Oiled  Muslin  and  Tapes — Fibre — Sheets,   Rods  and  Tubes —  | 

Friction  and  Rubber  Tapes — Mica — Cut,  Uncut  and  Band — Mica  Plates,  Rings,  Segments  i 

— Fish  Paper,  Red  Rope  Paper,  Press  Board,  Insulating  Varhishes.  I 

Write  for  Catalog  | 

^uililillinimiiitiiiiiiimiiiuilliiiHiiiiiiiiiiiiiiiifiimiiiiiMiiiiiiiiiHliniiriMilllHllllHiHliiiiimiiiniiniiniiiiMimiiiiiiiiiiiiiiiiiiiiiiinliiiimiiltiliiiiluilililimiiiiiimiiii^^ 
giiiiiiiiiiiiiiiiiiiimiiimiiinmniiiiiiiiimiiiii iiiiim imiiiiiiiiiiiiiiiiiiiiiiiiii iiiiiiiiiiiiiiiiiiiiiiniini iiiiiiiiiiiiis     g iimjiiiii iMiiiiimiiu niiiiiiii iniiriiiiiiir iiiiiiiiiiiiimiiii i i i iiiiiiiiiiiimiiiiriii ig 


Trolley 
Wire 


I  INSULATED  WIRES  AND  CABLES  I 

I    WELDING  WIRE  WIRE  STRAND    I 

I     JOHN    A.   ROEBLING'S    SONS   CO.,   TRENTON.   NEW   JERSEY     | 

7llllllililtillliiiitiiMiiiuiluiiiitiiiiiiiniiiiiiiilniiiiiiiiiiiiiiiHiiiiiiitiiiiiiiiiiiiiiiiiiiriiiiiiii.iiiiiniiiiiiiiiiiiiiiiii)iiuiiiiiiiiiiiiillllliiR 
ifmiiiiiiliMliiiiiiiiiiitiiiMiiiiiiMiiiiiiitiiiiiiiiiiiiiiiiiriiiiiitiiiiitiiitiiiiiiiiriMiiiiiiiiinriiiiiiniiirriiiiiiHiiiiiiHiiiniiniiiiiiiiiiimiMiu 

I        Peirce  Forged  Steel  Pins        f 
I  withDrawn  Sheet  SteelThimbles  I 

I  Your  best  Insurance  against  insulator  breakage  i 

i  Hubbard  &  Company 

I  PITTSBURGH,  PA.  | 

qiiitiiitimMiiiiUHHimiHiiiiiiiHiiiiiiMiiimiiiniiiiiiiiiintiiiiiiiiiiittiiiiiiiiiiiitmttiiiiiiitiiiiiiiiiiiiitiiiHiiiiiiHiliillliiiiiMlliliiiuiR 


WEATHERPROOF   WIRE  I 

AND  CABLE  | 

PAPER    INSULATED  | 

UNDERGROUND  CABLE  | 

<  Single,   Duplex  and  Three  Phase  I  = 

TROLLEY  WIRE  l 

( Round.    Grooved    or    Figure    8 )  = 

BARE  COPPER  WIRES  I 

AND   CABLES  | 

MAGNET   WIRE  | 

(Cotton    or    Asbestos)  i 

Americanite  Rubber  Covered  Wire          Galvanized  Iron  and  Steel  | 

Incandescent     Lamp     Cord                     Wire  and  Strand  i 

AMERICAN  ELECTRICAL  WORKS  | 

Phillipsdale,   R.    I.  | 

Boston.    176   FfdcrAl;   Chicago,    112  W.   Adama ;    Cincinnati,  Traction  Bldf. ;  = 

New  York.   233  B'way;    San  Franrisro.    612  Howard;    Seattle.  104    lit  Avs.  So.  = 

HnHiiHiiitmnMiumiiiiiiimMiiHuwuiiiwimiinuiiniiuiiiiiiiituiiiiiiiiiiiiuiit>>iiiuii>iiiiiiiiiiiiii)iiiHtiiiuiimHiis 
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Mvioized 


CSTABLD 

CerruMtcd 

LVERTS 


Corrugated  Culverts  are  easier  to  haul 
than  other  types  of  culvert.  They  do 
not  require  such  careful  handling  and 
besides — they  will  not  break  or  crack 
while  being  hauled  over  rough  roads. 
Small  orders  of  "ACME"  (Nestable) 
Corrugated  Culverts,  shipped  set-up, 
are  easily  hauled  in  a  truck  as  shown 
above.  However,  when  the  order  is  of 
good  size  or  when  it  involves  a.  long 
haul,  it  pays  to  have  "ACMES" 
shipped  knocked  down.  Let  us  tell 
you  why.      Write  to  Dept.  M-24. 


if'. 


^^   ^oTrachHopp^'»>.^ 


iSc, 


iL^C°°pG*,». 


*ce< 


TME 


'asa 


'eyor 


rjr 


SCOOP  CONVEYOR 

An  original,  distinctive  and  serv- 
iceable labor-saving  machine  for 
storing,  reclaiming  and  transferring 
material,  for  loading  and  unloading 
cars,  trucks  and  wagons. 

Thousands  In  Use 

Our  1920  model,  the  result  of 
experience,  standardization  and 
quantity  production,  embodies 
life-prolonging  and  service- 
giving  improvements.  Made 
in  six  different  sizes.  Com- 
plete, with  Electric  Motor  or 
Gasoline  Engine. 

M^rite  for   Catalog  No.   57. 

[Portable  Machinery  Co.,  Passalr    N'     T 
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I  The  Babcock  &  Wilcox  Company  | 

I  85  Liberty  Street,  New  York  1 

WATER  TUBE  STEAM  BOILERS        I 


Steam  Superheaters 


Mechanical  Stokers 


Works:   BARBERTON,  OHIO— BAYONNE,  N.  J. 


A  1'LA.NTA.    Candler    BuildlDB 
BOSTON,   49  Federal   St 
CHICAGO,  Marquette   Buildins 
CINCIITNATI.   Traction    Buildini 
CLEVELAND.    Guardian    Building 
DENVER,  435  Sevenloenlh  St 


aiiiimimiiiiiiumiiiimimiimiimiimimiiimiiiiimiiiiiiii 


uiiiimiimiitiiiiiiiiimiimiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiiitiiitii 


BRANCH    OFFICES: 

HAVANA    CUBA,  CaP.e  de  Agullar  104 
HOUSTON,  TEXAS,  Southern  Pacific  Bldr, 
LOS  ANGELES,  1    N,   Van  Nuya  Bid?. 
NEW  ORLEANS,  6.1,3  Baronne  St. 
PHILADELPHIA,    North    American    Bldg, 
PITTSBURGH.  Farmers'  Deposit  Bank  Hide 


SALT   LAJCE  CITT,    705-0   Keama  Bld«. 
SAN   FRANCISCO,  Sheldon  Bids. 
SAN  JUAN,  Porto  Rico,  Royal  Bank  Bldr, 
SEATTLE,  L,  C,  Smith  Bldg,,  Rooms  1914-1917 
TUCSON.  ARIZONA.  Santa  Rita  Hotel  BldK. 


I    lull  II  II    u. 


I  BAKELITE  DILECTO 

i  The   fields  of   usefulness  for  Bakelite-Dilecto   are   many   and   varied 

i  because  of  its  superior  merit  over  materials  heretofore  available  in 

=  sheets,  tubes  or  rods. 

1  The  exceptional  qualities  of   Bakelite-Dilecto   are  satisfying  electric 

i  railways  all  over  the  country.     Investigate, 

I  The    Continental    Fibre    Co.,    Newark,    Delaware 

i  Branch  Offices: 

=  CBICAOO,  332  8.  Michigan  Ave,  NEW  YORK.  233  Broadwi; 

=  Plttsburgli  OfBce,  301   Fifth  Ave,        San  Francisoo  Office,  525  Market  St. 

=  Los  Angeles  Office,  411  S,  Main  St, 

=  Canadian  Office,  Cor.  King  and  Yonge  Sts,,  Toronto,  Ont,  Can. 

-«l(llllllllllllllltllllllllllllllllllllllll]lllllllllllllllllllllllllllllllllllllllllllllllll|llllllllllllllltlllllli||||llllllllllllllltllllllllllllllllllllUI 
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WE-FU-GD  AND  BCAIFE 


HIGHEST    QUALITY 

TRACK  SPECIAL  WORK 


■  OF-rKNINCI  m,  mUTRATION 

I'am  ■oiL.KR  PEKD  A.^ 

AUI.    INOUBTRIAI.    UaiCS  I 


WM,B.5CArFE  &  5DN5  CD.PITTSBUREH.PA. 


^iniqfiiiiiiniiiiiiriiHiiiiiiiMinuiiiiiriiuiinMtiiiiiiiiiiiiiiiiiiiniiiiiiimiiiniiiiiiiiiniiiiiiiiriiiiriiiirHiiiiiiiiHiiiiiiiirniiiiiiiiniin* 


WE  MAKE  THIS  GRADE  ONLY 

CLEVELAND  FROG  &  CROSSING  CO. 
CLEVELAND,  OHIO 
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I  Why  Use  Makeshifts? 

I  T  "¥  THY   waste   time   and   energy   with   makeshift   de-  | 

i  \/\/  vices     for     boring    operations     when     Williams'  | 

I  T    T     "Agrippa"    Adjustable    Boring-Tool    Posts    ofiEer  | 

I  convenience   and   efficiency  developed  to  the  nth  power?  | 

I  Each    Post    accommodates    a    wide    range    of    Bars,    the  | 

I  height    of    which    is    readily    adjusted;    a    turn    of    the  | 

I  Knurled   Ring  raises  or   lowers  the  base  on  which  they  | 

I  rest.     The  whole  device   is   instantly   and   rigidly   locked  | 

I  by   tightening   the   Set   Screw.     Four   Sizes   of   Posts   for  | 

i  14   inch   to   2;4    inch   diameter   bars — furnished   with    or  | 

I  without  Bars.  | 

I  J.    H.    WILLIAMS4C0.  | 

I  "The    Drop-Forginffs    People"  | 

I  Brooklyn                                   Buffalo                                   Chicago  | 

I  Williams' "Agrippa" 

Adjustable  Boring-Tool  Posts 

^iiiiiiiiMitiiniiiiiiiiiiMiiiiiiiiHiitiiiiiiiMiiiiiiiiiiiiiiiniiiuiHiiiiiiiiiiiiiiiifiiiiiiiiiiinMii   ,iiiiiiiiiiitiiiiiiiiiiiiii]iiiiitiiiiiiiiiiiiiiiiR 


TRACTIONS 


POWER 
GEARS 


OF 


ROLLING  STOCK 

PROTECTED  WITH 


ASK  US  FOR 

FACTS 
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Work  Made  Easier  By  Using  Comstock  Electrical 

Appliances 


i^ielci  Coil  Forms 


Diamond  Manufacturing  Co.,  Wyoming,  Pa. 


Field  Coil  Forms 
Armature  Coil  Forms 
Coil  Presses 
Forming  Machines 
Pulling   Machines 
Armature    and    Field 
Coil    Winding    Ma- 
chines 


Winding  Machine  > 

Face  Plate  in  winding  machine  can 
be   used   either  in   peipc-idicular   or 
horizontal  position 
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I  FOSTER  SUPERHEATERS  I 

=  A   aeceseity  tor    lurbinr    iirotcction,  eni;iiic  cylinder  economy  «nd  utilization  of  tuperheat   for  all   it»   benefits  i 

I     Power  Specialty  Company   ^r^o        s'nVrllSc^o     r::itA,.     HI  Broadway,  New  York  | 

SmiinilllllimiliilltilimiiiiiiiimuMmiiiiiiMllKMiiiluiiiKiilll Jliiililiiiiiiniiiiiiiiimiiiii iiiiii ir iiiiiiliin iiiiiiiiniiiniiiiiiiiiiimiiiiimiiiiii iiiiiiiiii i iiiiiiiiiiiiiiiiiiiiiiu iiiiiiiiijimiiimijmiiiiii iiiiiiiiiiiiiiiii>iiiiiiiiiiliiii.~ 
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IIHI 


HallrtMMls 
Autonic»bi1es 


for 

Ct>ntractoi«  -  Industries 
Pole  PuUlng  ""d  Ordnance 


is 

remi>loton,Konly  &  Co., Ltd. 

f  ■  J I » odgo  e BieiiiKriliaiiiiiiiii 


[ffljonfflffl  I  mflmffl  Irnfft! " 


Keep  your  Eye  on  the 

SEARCHLIGHT  SECTION 
and  your  advertisements  in  it 


.iimuiiiiMiitMniirtiiiiiiiitiiriiiiii 
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MILIWAUKEB  OIL 
STORiVGE  SySTEMS 

SELF -MEASURING  PUMPS 
KANT-LEEK  OIL  TANKS 

UNDERWRITER'S  LABELS 

CAR   aOURNAL  WASTE 
SATURATING  OUTFITS 

SEND  FOR  SPECIAL  RAILWAY 
EC^UXPIVIENT  •  CATALOG 


MILWAUKEE  TANK  WORKS 


=tMiiniiitMiiiiniiiiitiniiMiiHiHiiiiiiiiimiiiiiiimiiiiiiHiiuiiiimi(iiHfniirnirMiitiiitiiiitMitmuiiuiuuiiiiiiiiuiiiuwmii)wiM^^ 


g^ALg) 


Yale  Made  Is  Yale  Marked 


Steel  Chain  Another 
Yale  Safety  Factor 

WALE  Chain    Blocks  have   for 
^  many  years  been  equipped  with 
special  steel  chain. 

Every  link  in  every  Yale  chain 
is  die  formed  and  die  forged,  with 
the  weld  on  the  side  of  the  link 
instead  of  at  the  end. 

These  Yale   Chains    have   over 

twice  the  strength  of  ordinary  iron 

chain.    They  are  actually  tested  to 

three  times  the  rated  capacity  of 

the  block  on  which  they  are  used. 

For  every  job  where  loads  must  be  lifted,  moved  or 
held  steadily  in  place,  the  Yale  Spur-Geared  Block — 
"From  Hook  to  Hook  a  Line  of  Steel" 'unsafe  and  satisfactory. 

Screw-geared  and  Differential  Chain  Blocks,  Electric  Hoists 

Carried  in  stock  by  representative  supply  bouses.     Detailed   descriptions 
n  new  Hoist  Catalog — sent  on  request. 

For  a  Factory  Locking  Equipment 
Use  a   Yale   Master    Key    System 


Die-formed 

and 
Die-forged 
Steel  Chain 


The  Yale  &  Towne  Mfg.  Co. 

_,  r         t  Makers  of  the  Yale  Locks 

btamford  Connecticut 

=SpUR-GEARED  BijOCK= 
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HOPE  Brand   for  best  results 


Web  b  i  n  g  s  and 
Tapes  made  from  the 
best  raw  materials- 
made  with  the  most  up- 
to-date  machinery  and 
most  reasonably  priced' 
That's  what  you  get  in 
Hope  Products. 

Send  for  Samples. 


Insurance  Doesn't  Pay  All  Losses 

KILL  FIRE! 


HOPE  WEBBING  CO. 


Providence,  R.  I. 


396  Broadway,  New  York 


-iilllHiiniiiiiliiMiiiirniiiMiiiitiiiMiiiiiiiiiililiMiiMiiriiiiiiiiiiiiiiiHiilMiiiiiiliitiiiiiiiiiiiiiiiuiiiiiiniiiiiiriiliiiuMiiiiiiiiiiiiiiiiiiiijjii 


iraMiiiuiiiiuuiiuiuiiiiiiiiiii 


■iiiiinitnimiiiiiiiHiiiiiiiiiiiiiiiiiiiiiiuiiiuiuuumiuiiimiiiniiiiiimuiiimiiiiuui 


'    MFG    ' 


"Everything  In  Insulation" 


m 


Mica 
Vulcanized  Fibre 
Varnished  Cloth 
Inaulatlntt  Tapes 


Waxes 
Asphalts 
Compounds 
Insulating  Vamisb 


The  above  are  only  a  few  of  eur  products 
Write  us  for  uiyttiiiig  In  this  line  7on  may  reqalra. 

MITCHELL-RAND  M'F'G  CO. 

103  John  St..  New  York  Cltv 

nniiiiiiiiiniiiiniiiimiiiiiiiimiuiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiuiiiiiiiiHimiiiiiiiniiiniiiiiniiiii 


dilliilillllllMmiililiiiiiiiiiiiinililMiiiMiirMniiimiiHllMirMiliiiiiiiiiiiiiiiiiiiiiiii iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiihii iiiiiiiiriiiiiiii 


162    RAILROADS 
USE    DIXIE    CUP 

Penny  "Vending  Ma«:hines 

~    "  heir  DrinKin^  Cup  Prublemi 

...1  Cars  and  Stations 


mi>.WiiiiJ| 


SeeSEBBUBi 


MIIIIMIIirillllirillllMlllllllinilllUIIIIIIIMIIII IIIIIINIIIllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllHIIIIIMIIIIIIIIIIIli; 


Before  it  has  a  chance  to 
gain  headway,  and  be- 
fore it  destrojrs  equip- 
ment which  cannot  be  re- 
placed in  a  day!  Kill 
fire  with  the 

CASTLE 

Liberty  No.  1 

Fire   Extinguisher 

A  Three-Gallon  Carbon  Tetra- 
chloride Type.  Hand  Pump 
Fire  ExtingTOsher  which  has 
sufflcient  capacity  to  extin- 
gTiish  almost  any  Are  apt  to 
happen  around  the  Power 
House. 

Comparative  and  competitive 
tests  have  proved  that  a 
CASTLE  LIBERTY  No  1 
can  exUngmsh  Are  that  could 
not  be  controlled  by  twenty- 
eigrht  one-quart  fire  extin- 
guishers. 

The  eztlngiiisbln;  acrent  Is 
Castle  Liquid,  approved  lor 
Government  use  and  used  by 
leading-  Corporations.  Rail- 
roads and  Governmental  De- 
partments. 

Write  tor  compUU  detcrtp- 
tUm.  Write  for  "Safe  Jj- 
wavf  telUng  the  real  ttorv 
of  fire  extinguiahing  liquids. 

James  M.  Castle,  Inc. 

812   Lincolrt   BIdg. 
Philadelphia,   Pa. 

*i*2.?'"^"I?"'    »"*    Distributors 
of  Fhv-ExthigDishing'  Apparatus 

Salesmen    desired    In 
nnoccnpled    territory 


5j  uuui;«;uifivu      territory  ^ 

^'niiniiiiiiiiiiiimiiiiiiiiiiiiiiiiiiiiiiiiniiiiimiiiiiiiiiiimiiiiiii i iiiniiiimiimiimiimimiminiiiraiiiiiimiiiiiimiiiiiiirail 
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i±»imiiiHiiMiiiMiiiiiiiiMiniiiniiniiuMiHiiiiiiiiiiiiiiiiiiimiHiiHiiiiiiiinmiMiiiiiiiiiiiiiniiiiiiniiiniiiiiiiiiimiiiiiiuiiiniiniimiitiiiuiitiiii^^  iiiiiiiiiimriiiMutiiniiKiiinriiiiiiriiiiiitiiitiiiiiiiiHiiiiiiiiiiiit: 


Insulator  Clamps 

For  all  purposes. 

Splicing  Sleeves 

Of    Seamless   Copper    {Guaranteed). 

Protective  Clamping  Sets 

For  High  Tension  Crossings  (Appr(jvcil) . 

Brass-Bronze  Castings 

To  Specification. 

Write  for  information. 

The  CX^rV^^^ll^-ifiorap^ny 

Singer  Building,  New  York 


TYPE    S. 


nHriiniMirHiiiiiMiiriiiMiiiiiniiMiiriiiriiniiniiiMiitMiiMUMiuiiiMiniiniiniMirMiuniiiiiMHiiMiiiiiMiiiiiHMniiiiMiUMiMniiiiiiniHiMtiiMrMiiHiiiiiiniiiiiininiiin 
uiiiiiliiiJiMMMnriiiMiiuiiMnHiiiMiMimnimiinnnininimnininiiminuiiinTninminiiitniMiiiinniuinttnMiiHiiiiiiiriiiriiniiri^       JiiriiruiiMiitiiiiiiiiniiniihiirniiniMiiiinuiiiniiiiiiiiiitniniinMiuuniiiiitiMiniiiiiiiiiitPiiiiiiitiiiiiiiiiMiiitriiiiiitiiiiiiiiiiiriiiiriiij: 


Wheel  Condition  No.  5 

EMpecially  for  Removing  Flat  Spota 


When  the  read 
and  flange  both 
need  grinding  you 
can  do  it  without 
removing  the  car 
from  service  by 
using  this  type  of 
wheel  Truing  Brake 
Shoe. 

There  are  500  dif- 
ferent styles  of  pat- 
terns. 

Write  for  the  list 
uf  loaHs  using  them. 


Pat.  May  SI.  1898;  Sept  I. 
Aug.  2,  ISO*:  IJec.  29, 1908; 
15.  1909;  April  21.  I9U. 


June 


I    Wheel   Truing    Brake  Shoe  Co.    I 

I  DETROIT,  MICHIGAN  | 

^UimiiiiniiiiiiuiininiMiitiiiiiiiihiiiMitnHiniiiiiMiiiiiiniiiiiiniMitiiiiiiiiiiii!iiiiiiiiiiiiiittiiiiiiiiiiitiiiiiiniiiiiiitimiiiiauuiiR 

^lltlllllllllllllllllllllllllllllHIIIIIIMIIIIIItltllllllUlllinttlllllHIIIIIIIIIIIIIIIIIIIIIIHIIIIIMIIIIIIIMIIIIilllllJllltllllllllMII 


t    McGuire- Cummin gs  Mfg.    I 
Company  | 

I       General   Offices — 111    We»t   Monroe   St.,   CHICAGO        | 

I     City  and  Interurban  Cars  and  Trucks,      | 
I  Snow  Sweepers  and  Plows  I 

I     Express,  Combination  and  Work  Cars,      | 
I  Electric  Locomotives  | 

I  I 

'TiiiiiiiiniimiiniiiiiiiHiiiMiiiimiiiiiiitiiiiiiiiiiiiiiitiiiiiiiiiiiiiiiiiiiiiiiitiiittiiiiiiitiiiiiimiiiiiiitiiiitiiiiiiiiiiiiiiimiiiMiiuimiiiiiiii; 
giiiitiiiiHiimiHiiiiiiHimtiimHitiifHtHiniiiniiri»iitiiimii»»itriiniHninriiriHi»nitmiiHiiiniiiiinu»itiin»iH?im»iHitimMiK 


"American" 

JNSULAWiG 


M 


PHILADELPHIA  I  Kl 
enn:ylva.nia  UuA. 


'American"  Electric  Railway  Automatic  Signals. 
reclaiming;   MACHINES)     for  recovering 
INSULATING     MACHINES/    insulated  wire 


j^iss^i*: 


liiiiiiiiiiii iiitiiiMniiiiiiiiiiiiiiiiii tiiiititmiiiHiiniiiiiiitiiitiiiiiiiiiiiiiiiMMHimiiiiiiMiiiiiiiiiimimniuiiiiimiMtiiimHH* 

jimiiHiiiHiiiniiriiiitiiHiuiiiiiiiniiniiiiiniiiiiMiiiiiiiMiiiMiiiiMiuiiiiMiPiniMiiiiiiiiiiiiiiiMiiiiiiiiiiiiiiiiiiiiiiiiiiiiMiiiiiiiiiiiiiiiiii^- 

Heating  and  Ventilating 


i  Use  only  Awebco  Tape  on  your  | 

I  Armatures  | 

I        ANCHOR  WEBBING  COMPANY        | 

i  300  Brook  Street,  Pawtucket,  Rhode  Island  i 

5iiliiitiiiilllirilHiiiliiilillliilii(iiliiiiiiiiuiiniiuiiniiiHiii(iHtiiiilililiillilllliiitiiintiiiiiiMiiiiniliiiMiiiiiiiuiiiiiiriiiiiiiuiiiniilliiin 
3it[)iiiiiiiiiii>iiiniiHMiiiuiiiiiiiiirMiiiitiiiiiiiiiittiiiiiiiMiiiiiiiiiiiiiiiiHiM(iiiiiiiiiiiiiiiiiiiiiiniiiiiMniiiiiriiiiiiiiiiiirMiiiitiiiiiiiiii^ 


Let  US  demonstrate  to  you  how  we  can  heat  and 
ventilate  your  cars  at   the   lowest    possible   cost 


I 


The  Cooper  Heater  Company 

Carlisle,  Pa.  | 

5liimiiniiiniiitiiniiiiiiiiiiiiiriniiuiiinMitiiiiiiitiiimiiiiiiniiniiiiiiiiiiiiiiiiiiiiiiiiiriiiiiiifiiniiiiriiiiiiiitiHniiiiiiiiiiitir  iiimihiiir 
ailltiliilllilllllluiliiiiiiiiililiiiiMllllluillllllllliillllliilllliniimiiiim lilillllllllllllllliiriiiiiliiiiiiliilliiiiii iiliiiiiiiliiiiin: 


UNIVERSAL  ANTI-SLIP  TREADS 

cars  and  station  steps. 
Universal  Safety  Tread  Company 

40  Court  St.,  Boston,  Mass. 


"It   Behooves  You   to   Hooverize  | 
Your  Motormen" 

I 


I  We  can  help  you 

I  Writ,  to 

I  The  Arthur  Power-Saving  Recorder  Co.  | 

I  2iul  National  Bank  Bldg.,  New  Haven,  Conn.  | 

^iiiiiiiniiimmiiiiniiniiiiiiiuiiinfiiiiiittiiiniiiiiiiniiiiiiiiriiiiiiiitiiiniiiiiiinMiniiiiriiiiiiiiiiiiiiiiiiiiiiiiiiMiiiiiMiHiiiHiiiitiiiiiuiB 


.iiiiiiiiiiiiriiiiiiuiiitiiiiiiiiiiiiiiiriiiiuiiitiiiiiiiiiiiiiiiiiNiiiitiiiiiiiiiniiiiiiiiiiMiiiiiniiiiiiiitiiitiniiiitiiiiiiimiiiiiiiiiiMitiiniiMni 


Saa  tha  Crank  of  tha 


GREAGHEAD  DESTINATION  SIGN  I 


l!y    me.-iu^    o;     it.    conductor    or    motorman  = 

can    change   sign    without   leaving  platform.  § 

All    that    has    to    be    done    is    to    turn    the  f 

crank.      Better   investigate.  .  | 


CREAGHEAD  ENGINEERINfi  CO.,  CINCINNATI.  0.  ! 


^mmiimmiiMiMiiiiiiniiitniiMiiiMiHMiuMmiiuiiiniiiiuiMmmiitiiutimiiiiiiiiiMiiiMiuiiHtiHiiiHnMiiiitiiiiiiiiMiiiuiMHiiiiMni      ^imiMiiimiimiiiHiDiiiimiitiiiiuiiiniiintiii iijiiiiniiiiiiiiiiiiiiiiiiiiiuiii iiiiuiiniiiiiiiiiiiiuiiiiiiiiiiiiiuiintuiiimimiMi 
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SHiiiilllimiiillliiiHiiiiiuuiiHililitiliiiiiiniiiiiMiiiiiiiiiiiniiiiiiiiiiiiniiiitiiiiiilnlllliiiirilliiKniiltiiiriiiiiiiiiiimililliiniiiilMlluir 


Ekvated  SMIon,  B.  R.  T.  Co. 
Brooklyn,  N.  Y. 


Also 
for  roofs 


CIRCUIT  BREAKERS 


I  THE  CUTTEB  CO.,  PHILADELFHIA  = 

^iinimriiiiiMiitMiiriiiimiitniiiiiuMntiniMiiiiiiiriiiiHiirniiMiiiiiirMiiiiHiMiiimiiiiiiriniMiiiinmiiMiirMiiMiirintiiimiimuN^ 

HiHinriiiiiMiuiiiiiiiniiiiiiniiiiiiiNiiiiHtMiniiiiiiiitiiiiiiiiiiiiiiiiiniiiiiiiniiiiiiiniiiuiiHiiiitiiniiiuiiMiiiiiiiiiiiiiiiniiiiiiiiiiiitiiii 


G.  T.  ABEL 

Woodhaven,  N.  Y. 

Railway 
Equipment 

Bought,  Sold,  Exchanged 


Car  Painting  by  Car  Painters 


TOHNS-MANVILLE  Transite 
J  Asbestos  Wood  is  an  abso- 
lutely fireproof  building  material 
that  is  valuable  not  only  for 
paneling,  doors  and  partitions, 
but  also  for  roofe. 

Public  Utilities  have  found  it  particu- 
larly desirable  for  roofing  passageways, 
where  to  obvious  weatherproof  qual- 
ities must  be  added  absolute  immunity 
to  fire  and  decay. 

The  nearest  Johns-Manville  branch 
can  give  you  detailed  information 
about  the  adaptability  of  Transite 
Asbestos  'Wood  to  your  requireTif^nts. 

JOHNS-MANVILLE 

(Inc.) 

Madison  Ave.  at  4;at  St.,  New  York  City 

10  Factories — Branche  s  in  S4  Large  Cities 

For  Canada:  Canadian  Johns-Manville  Co. .Ltd. .Toronto 


JOHNS-MANVILLE 

Transite  Asbestos 
Wood 


Contracts  to  paint  your 
cars  in  your  own  barns 


■iiiimiHfliiHiiHiiiniiiiimiiiiiiiimiiiiiiiiiiiimiiiiiiiiiiiiiiiiiiiiiriiiiiiiiiimiiiiiiiiiiiiiiiiiiiiiii iiiiuiKir 
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Here's 

the  best  sales -story 

,..Ki. 


A  certain  big  company  had  an  electric  generator  lying 
around  its  plant  for  about  two  years.  During  that 
time  letter  after  letter  was  sent  to  its  numerous  branch 
offices  asking  if  any  of  them  could  use  it.  Finally  the 
company  decided  to  run  a  "blind"  ad  in  the  Searchlight 
Section — and  a  few  days  later  got  a  wire  for  the 
machine  from  one  of  its  own  branch  houses. 

What  direct  personal  letters  did  not  accomplish  in  two 
years,  "Searchlight"  advertising  did  in  two  weeks!  May- 
be "Searchlight"  appeared  at  the  psychological  moment 
but  — 

These  facts  are  evident:  "Searchlight"  is  so  well 
known  and  has  such  a  complete  circulation  that  it  can 
be  depended  upon  to  find  buyers  wherever  they  may 
be — even  among  the  owners'  branch  offices. 

For  Every  Business  Want 

''Think  Searchlight  First" 


SEARCHLIGHT  SECTION 
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Think 'SEARCHLIQir  First 


ADVERTISING  RATES 


POSITIONS  VACANT — Business  Opportuni- 
ties and  other  undisplayed  ads.  8  cents 
a  word,  minimum  $i!.00  an  insertion. 

POSITIONS  WANTED — Evening  work 
wanted,  tutoring  and  other  undisplayed 
ads  of  individuals  looking  for  employ- 
ment, 4  cents  a  word,  minimum  75  cents, 
payable  in  advance. 


ADD  5  WORDS  for  box  number  in  undis- 
played ads  if  replies  are  to  any  of  our 
offices.  There  is  no  extra  charge  for 
forwarding  replies. 

DISCOUNT  OF  10%  if  one  payment  is 
made  in  advance  for  4  consecutive  inser- 
tions of  undisplayed  ad. 


ADS  IN  DISPLAY  TYPE — Space  is  sold  by 

the  inch    (30  in.  to  a  page),   the  price 

depending  upon  total  space  used  within 

a  year,  some  space  to  be  used  each  issue. 

RATE  PER  INCH  for  ads  in  display  space: 

1  to    3  In,,  J4, 50  an  In.       15  to  29  in,,  $3,90  an  In, 

4  to    7  in,,  t4, 30  an  in.       30  to  49  In,,  }3, so  an  in. 

8  to  14  In.,  S4.10  an  in.       50  to  99  in.,  »S,T»  an  in. 


POSITIONS 
VACANT 


EMPLOYMENT 


POSITIONS 
WANTED 


POSITIONS   VACANT 


-A.CCOUNTANT.  a.s  assistant  general  audi- 
tor in  Manila,  Philippine  Islands,  must 
be  familiar  with  electric  railway  and 
electric  light  accounting.  Knowledge  of 
Spanish  advantageous.  State  age,  ex- 
perience and  salary  expected,  P-754, 
Elec,    Ry,   Jour, 

.VCCOUXT.-^NT  and  office  executive  wanted 
■  for  public  utiliy  in  Souhern  New  York, 
The  position  requires  a  man  capable  of 
directing  the  accounting  of  a  public  util- 
ity and  also  one  familiar  with  financing 
and  handling  creditors,  Man  with  public 
utility  experience  in  New  York  State  pre- 
ferred. Apply  in  writing,  giving  age,  ex- 
perience, reference  and  whether  married 
or  single,  A  good  position  is  open  for  the 
right  man,    P-755,  Elec.  Ry.  Journ. 

AUDITOR  for  electric  railway  in  eastern 
city ;  highest  character,  ambitious,  fam- 
iliar with  public  service  commissions' 
systems  and  rulings.  P-750,  Elec.  Ry. 
Journ. 


M.\XAGER  wanted  for  medium  sized  New 
England  property,  city  and  suburban, 
entire  charge  of  operation,  maintenance, 
etc.  State  age,  experience  and  salary  ex- 
liected.    P-756,  Elea  Ry.  Journ, 

MOTOR  instructor  wanted,  thoroughly  com- 
petent to  instruct  motormen  in  the 
proper  use  of  air  and  electric  equipment 
in  an  eastern  city,    P-753,  Elec.  Ry.  Jour, 

PERMANENT  position  open  for  several 
draftsmen  with  knowledge  of  street  rail- 
way track  work.  New  York  Switch  & 
Crossing  Co,,  15th  and  Madison  St8„ 
Hoboken,  N,  J, 


STREET  railway  special  track  draftsman 
and  designer  familiar  with  girder  rail 
special  work.  Very  good  position  for  the 
right  man,  with  excellent  future.  No  ad- 
vance fee.  Address  The  Engineering 
Agency,  53  W.  Jackson  Blvd.  Chicago^ 
111.     Established  twenty-eight  years. 

SUPERINTENDENT  or  assistant  superin- 
tendent wanted  for  electric  street  rail- 
way in  the  tropics.  Operating  fifteen  miles 
of  track,  transporting  eight  million  pas- 
sengers per  annum.  Applicants  must 
give  full  particulars  as  to  previous  em- 
ployment and  experience,  stating  age 
and  salary  required.  Photograph  of  ap- 
plicant requested.     P-751,  Elec.  Ry.  Jour. 

WORKING  foreman  wanted  on  small 
southern  road  running  fifteen  cars  city 
of  20,000  population.  Must  be  first  class 
armature  winder  on  506  A-2  motors 
Able  to  handle  labor ;  attend  to  general 
overhauling  and  maintenance  of  street 
railway  equipment.  Want  reference  from 
past  and  present  employers.  State  sal- 
ary wanted  in  answering.  P-752,  Eec 
Ry.  Jour,,  Real  Estate  Trust  Bldg,,  Phila, 


\OUNG  man  wanted  for  superintendent  of 
small  but  prosperous  street  railway  in 
Cuba,  Must  be  strictly  sober.  Give 
age,  experience,  references  and  salary 
required,     P-748,    Elec,    Ry,    Jour, 


POSITIONS    WANTED 


jEXERAL  superintendent  of  electric  light 
and  street  railway  wishes  to  make  a 
change;  age  34.  married;  14  years'  expe- 
rience in  electric  light  and  street  railway 
busmess  with  present  company ;  refer- 
ences, present  employers.  PW-743  Elec 
Ry.  Journ.,  Old  Colony  Bldg.,  Chicago. 

■ . *. 

MASTER  mechanic  desires  to  make  change. 
17  years'  experience  in  all  departments 
mamtenance  and  construction,  including 
Type  M,  and  H,  L,  control ;  successful  in 
handling  labor ;  best  of  references  fur- 
nished, PW-745,  Elec,  Ry,  Journ,,  Real 
Estate  Trust  Bldg.,  Philadelphia, 

THOROUGH  railroad  man  desires  change  ■ 
12  years  experience  as  dispatcher,  motor 
instructor  and  trainmaster.  Thoroughly 
experienced  in  transportation  details, 
automatic  air  and  multiple  unit  control. 
Can  handle  men  successfully.  Have  a 
proven  record,  PW-747.  Elec.  Ry.  Jour 
Old    Colony   Bldg.,    Chicago. 


I  FOB  SALE 

I  16  West.  56  Motors.  4  K-14  Con- 

j  trollers.     4    National    type    BB-4 

I  Air   Brake    Equipments  complete. 

I  15    Double    Truck    Cars,    40-ft. 

I  long,    mounted    on    Brill   Trucks 

I  equipped  with   4  GE-67   Motors, 

I  2  K-6  Controllers,  Air  Brakes,  etc, 

I  complete. 

Electric  Equipment  Co. 

I  Commonwealth  Building,   Philadelphia.   Pa. 


lllltllltllllMllllllfilHIMIMI 


WANTED 

One   Universal 

Woodworking  Machine 

Communicate  with 

ARKANSAS    VALLEY    INTERURBAN 

RAILWAY  COMPANY 

Wichita,  Kansas, 
C,  E.  Lewis,   Superintendent, 


WANTED 


ROTARY  CONVERTER 

1 — 300   KW,,    60    Cycle,    0   Phase 
C.  S.  B.  A  N.  I.  RY.  CO. 

South    Bend,    Ind. 


I  New  Safety  Cars  | 

I  FOB  SALB  j 

I  Eight    new    single    truck,    double  | 

I  end-,    one-man    safety   motor   pass-  | 

i  enger   cars    with    two   motors    all  I 

I  fully     equipped     ready     to      run.  f 

I  Colors  green   and  buff  in  enamel  | 

I    I  (numbered  but  not  lettered).  I 

I     I    Shipment  I mmediaUly  from  Car  K'nrks.     I 

I    Federal  Light  &  Traction  Company    I 
I     I  60  Broadway,   New  York,  N.  Y.  I 


IMIIIMIIMIIIMIIMIMMIIIi 


IMIIIIItllallllllM"  "IKIIIIflllirMIIIIIMU- 
MIIIIMIIIMIIIIItlllllllMIMIIIdltllllHIItH' 


WANTED 


RECORDING   FARE  REGISTERS 

Prefer  recording  fare  register  made  by 
The  Recording  Fare  Box  Co.,   New  Haven,  Conn. 

MIDDLETOWN  TRANSPORTATION  CO.,  Middletown,  Ohio 


•IIIIIIMIIIIItlllllMltlMfMlltllUIIIIIII 


lllllllinilllllllMtlMIIII 


ItllllDIIMI.- 
■  IIMItllHIIIt 


IMMEDIATE  DELIVERY 


Twenty-Five  Cycle  Rotary  Converters 

2 — 300-kw.  S-phase,  26-cycle,  600-Tolt,  General  Electric  rotary  converters,  complete 
with  transformers,   primary  voltaKe  13,200.   secondary  380-TOlt8, 

1 — 2B0-kw„  S-phaae,  25-cycle.  6e0-yolt,  General  Electric  rotary  converters  complete 
with   transformers,   primair  voltage   13,200,    secondary   380    volts. 

Street  Railway  Motors 

20 — G.  E.  SOO's.  complete  with  controllers. 

All   in    Splendid    Condition 

JOSEPH  MYERSON,  411  Atlantic  Ave.,  Boston  9,  Mass. 


'^MMMIMIUIItttlllMI 
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STREET   CARS 

3 — 32-ft..  4-ft.  8H-ln.  r>.  dosed  motor 
cars:  seatlnr  capacity  32,  Symlncton- 
BaldwlD  trucks.  First  Class.  Will  con- 
vert to  one  man  operation  if  desired. 

4 — 22-tt..  4-n.  8)i-in.  ra..  open  trailers: 
seatinr  capacity  35.  Taylor  McQiilre 
trucks.     Good. 


^LNICKER 


IN 


ST.  LOUIS 


For  a  list  of  hundreds  of  other  un- 
usual bargains  in  Rails,  Railway 
and  Industrial  Machinery  and 
Equipment  write  for  Our  Latest 
General  Bulletin. 


700   tons  new   9  in. 

GIRDER  RAIL 

Penna    Steel    Co.    section    338.    113    lb.    to 

the  yard.     Price — 545  per  gross  ton.  f.o.b. 

cars  Brooklyn,    N.   Y.      Subject    to    R.    W. 

Hunt  &  Company's  inspection. 

Prompt  shipment. 

H.  M,  FOSTER  CO. 

Continental    Building.    Baltimore.    Md. 


New — Used — Rebuilt 

MACHINERY   AND  SUPPLIES 

for  construction   and  industrial   work. 

READING   ENGINEERING  CO.,  INC. 
154  Nassau  St.,  New  York 

illlttdtlKIMIIMIMIIIMIIIIIIIIIIIIIIIII 


Armature 

Coil  Taping 

Macliine 


Saves  Time, 

Labor  and  Money  I 

.K  boy  can  tape  40  | 

coils    for   Westing-  | 

house    12A    Arma-  | 

ture    in    an    hour.  | 

Further  particulars  | 

gladly  furnished.  | 

Geo.  tn.  Griswold  Machine  Co. 
New  Haven,  Conn. 


■till Illlllll IIIIIIHIIMilllll 


illlllllllMIIIIIIIIIIIIII. 
Illtllll. 


IICCOVEM 

Scot 


114  Liberty  St.,  New  York,  N.  Y. 


IMMEDIATE  DELIVERY 
FROM  STOCK 


STREET  RAILWAY 
MOTORS 

34  Westinghouse  No.  56,  completi 
with  gear  cases,  gears,  pinions  and 
axle  bearings,  gear  ratio  16:66. 


Further  information  gladly  furnished 
upon   request. 


BRANCH  OFFICES:  | 

Pittsburgh.    Pa.:    498    Union    Arcade   Bldg.  I 

Seattle,  Wash.:  L.  C.  Smith  Bldg.  *  | 

Montreal.  Que.:   385  Beaver  Hall  Hill  | 

iiiiMiHiMnittimnMiiiitiMiiMtHiuMMiiiniiiiuMMiiiiiiiiKiiiii 


FOR   SALE 


Six 
Transformers 

36  2/3  K.  V.  A.;  2200/188  volts; 
single  phase ;  60  cycles ;  oil  in- 
sulated, self  cooled ;  Westinghouse 
Type  S.  K.  R. 


F.S.  749 — Elect.  Railway  Journal 
Leader    News    Bldg.,    Cleveland,    Ohio 


5— RY.  ROTARIES.  300  KW. 

with     -::>    ey..    3    l)h..     15000    v..    Tr.ins     = 
and   SWBD.  = 

1 — RY.   ROTARY,   400   KW. 

.1 — teOO  v..  tiO  cy..  Trans — ciOO  v..  DC.  | 

ROSS  POWER  EQUIP.  CO.  1 

Indianapolis.    Ind.  = 

■mill  nil  iiiMiit.iii  I  nil  nil  Illlllll 


I  Passenger  Cars  and  Motors 

i  4 — All      steel      PASSENGEB      CABS,      complete, 

f  mounted  on   Baldwin    18C   trucks. 

=  4— West.   MOTORS.    328A. 

=  Will    be    reletued    about    Sov.     1. 

\  WESTMORELAND    CO.   RY,   CO. 

I  Derry,    Pa. 

TtKlllltlMIMItltltlllMIMIIIIIIIIMIIItlllllllllltlllMIIIIIIIIMHIHIIIIHtlMIIIIMIII 
IIIMIIMttllttllftllKMI 


■  IIMMIIItlllltllltlllMIMMtMHIMIttllllll 


FOR  SALE 

18 — 12  Cross  Seat,  double  truck  open  cars.    Built  by  The 

St.  Louis  Car  Co. 
8 — 10  Cross  Seat,  double  truck  open  cars.     Built  by 
Barney  &  Smith  Car  Co. 

These  cars  are  fully  equipped  and  in  good  operating  condition. 

The  Columbus  Railway,  Power  &  Light  Co. 

104  N.  Third  St.,  COLUMBUS,  OHIO 


IIIMIMIIIIIIMir 


IIIIIIMIImMllfllK 


SuiLT  ELECTRIC  MOTORS  ^1^7^/Se 

NEW  A.C.  MOTORS    !  to  '5  H.P.— LARGE  STOCK  USED    MOTORS 
EXCELLANT  REPAIR  SERVICE  ON  ANY  SIZE  OR   TYPE 

CLEVELAND  ARMATURE  WORKS,    INC. 

EST.  IS9S  4732-4-6  ST.  CLAIR  AVE.,  CLEVELAND,     O.  INC.  IBIS 

lllltMIUIIMIIIltlltHlltMmllllMHirMllMllimmil'Mllt't'l'I'l' OIIMIIIIIIIKIIIItlllltllllllltll lllllllllllllll 


Caution— Rk\L  USERS 

BUY  NOW.     There  is  a  SCARCITY.     We  offer  the 
following  NEW  RAILS  for  prompt  shipment: 

New  12-lb.  and  30-lb.  rails,  splices,  bolts  and  nuts- 
New  90-lb.  rails,  angle  bars,  bolts,  nuts  and  spikes. 

They  will  be  gone  soon.     Write  or  wire  for  our  quotations. 

Wire — 300,000  lb.  or  more  of  copper  trolley,  feeder,  high 
tension,  etc. 

A  number  of  steel  bridges  on  line  of  Cincinnati  &  Columbus 
Traction  Co.  For  quick  acceptance  at  $1.00  per  100  lb. 
as  is.     Photographs  on  request. 

HYMAN-MICHAELS  COMPANY 

531  Peoples  Gas  Bldg.,  Chicago 

BRANCH   OFFICES:    First   National   Banli    Bldg.,   Pittaburch.   Pa.;    Railway    Exchansr 
Bids..   St.   Louis,   Mo.;    East   Chicago.   Ind.;   New  York:    Woolworth   Bldg. 
VARDS  AND  WAREHOUSES:  East  Chics«o,  Ind.  and  St.  Louir.  Mo. 


"IMIIHHII fllllMIIMIIMIMMIIMMIlllltlMltlMIDIMItlllM 


IIIMIMIlllillllttlMIIIIKIIIIIIIMMf.'; 


FOR  EVERY  BUSINESS  WANT 

''Think    Searchlight    First'' 


IIIMIIMIUIimMtttlMMMIII 
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NEW 

I  80  lb.  RAIL  &  ACCESSORIES  | 

ANGLE  BARS,  SPIKES,  BOLTS  AND  NUTS  COMPLETE 

For  Sale 

A.R.A.  "TYPE  B"  RAIL 

Approximately  30,000  gross  tons — standard  lengths 
Stored  at  Kearney,  N.  J. 


(0 


1 


^^ 


■0 

MOO 


^> 


.^'^J 


-a 

Note  actual  dimen- 
sions of  rail  stated 
hereon. 


HYMAN-MICHAELS  COMPANY 

Peoples  Gas  Building,  Chicago,  111. 

New  York  Office 
1324-1326  Woolworth  Building 

Pittsburgh  Office 
1312  First  National  Bank  Building 

St.  Louis  Office 
2115  Railway  Exchange  Building 


We  buy  electric  and  steam  railways  that 
are  to  be  dismantled 


jiiiimiinminiinmiiiimminiiiiiiiniiiHiiiiniimiiimiiiiiiiiiiiiiiiiiiiiiiniiiiinimiimiiiHiriiiiiiniHirmiiiniimimiiuiiiiiiiiiiiiiiiiiiiiniiimiiiiiimiiniiiniiiiiiiniiiiMiiiiiiiMmiim 
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Passenger  Cars  and  Snow  Plows 

FOR  SALE 

•T"         1  34  Ft.,    Easy  Access   double   truck   cars — "M."    Control  —  will 


ing  condition. 


"furnish  trucks  and  motors  if  desired  and  put  cars  in  good  operat- 


•T"  |_|  1       J 25  Ft.,  to  30  Ft.,  double  truck  closed  cars  with  vesti- 

I  WO  nunurea       bules  platform  complete  with  trucks,  motors  "K"  con- 
trol— ready  to  run. 

These  cars  can  easily  be  rebuilt  for  PREPAYMENT  operation  if  desired. 

T"  \A        A    t>A ^^'  ^'^'  ^'^  ^^'^  ^^  Bench  double  truck  open  cars — in 

1  WO  nunarea       good  condition — with  equipment  if  desired — available 


for  immediate  delivery — and  ready  to  run. 


A  number  of  single  truck  SHEAR  SNOW  PLOWS— equipped  with  motor- 
ready  for  next  Winter's  service 
TERMS — Cash  or  easy  payments — Car  Trust  Certificates  if  desired 

EASTERN  MASSACHUSETTS   STREET   RAILWAY  CO. 


Address  Purchasing  Dept. 


No.  1  Beacon  Street,  BOSTON,  MASS. 


aiiiiuimDiHiinninMiiiiiininiimiiitiiniiHHiiniinMiuiiniitMiniiiiiiiniiniiiriiniiiiMiiiiiiMiiiiiiMiniiiiiiiiinnniiiMuiiniiiiiimiiiMiniiniiH 
HiMiniiiiiininMiiniiiiiiUMHMHiiinMiiMnrMniiirMinMitiiHMiiMiinimMniiiiiiniMniinMniMiiiiiiiitiiiiMitiiiHiiiriiHiiniiitiiniiiniiniiniiitriiuiiniiiniin 

I  POWER  PLANT  EQUIPMENT   | 

!  FOR  IMMEDIATE  SALE  I 


GLOUCESTER,  MASS.: 

2 — 203  hp.  B.  &  W.  Water  tube  boilers 
1 — 266  hp.  B.  &  W.  Water  tube  boiler 
1 — 600  bp.  B.  &  W.  Water  tube  boiler 
1 — 300  bp.  22  in.  x  48  in.  Harris-Corliss 

Single  Enerine 
1 — 500  hp.  28  in.  z  36  in.  Hamilton-Corliss 

Singrle  Engine 
1 — '1500  hp.  30  in.  z  48  in.  s  48  in.  Penn- 

Oorliss  Cross  Compound   En|rine 
1 — ^250  kw.  W.  H.  Belted  Multipolar  D.C. 

Generator 
1 — 400    kw.    6.    E.   Eng.    Type  Multipolar 

D.C.  Generator 
1 — 850   kw.    G.    E.    Enr.   Type   Multipolar 

D.C.  Generator 
Switchboard  and  Misc.  Auxiliary  equipment 

NEWBURY,  MASS.: 

3 — 115     hp.     Kendall     Horizontal     Betum 

Tubular  Boilers 
2 — 14  in.  z  28  in.  z  36  in.   Slater-CorQss 

Cross  Compound  Engines 


2 — 250    kw.    W.   H.   Eng.    type   Multipolar 

D.C.  Generators 
Switchboard  and  Misc.  Auziliary  equipment 


ESSEX,  MASS.: 


2 — 150     hp.     Kendall     Horizontal     Betum 

Tubular  boilers 
1 — 150    hp.    new    eng.    horizontal    return 

tubular  boiler 
2 — 13  in.   z  23  in.  z   22  in.  Mcintosh  & 

Seymour  Tan.  Com.  High  Speed  Engines 
2 — 220  kw.  Walker  Eng.  Type  Multipolar 

D.C.  Generators 
1 — 55  kw.  G.  B.  Direct  connected  200  volt 

Booster  Set. 
1 — 150  hp.  New  Eng.  Boiler 
Switchboard  and  Misc.  Auxiliary  equipment 

LAKEVILLE,  MASS.: 

3 — 250  hp.  A.  &  T.  Water  Tube  Boilers 
1 — 16  in.  z  30  in.  X  42  in.  Hamilton-Corliss 

cross  Compound  Engine 
1 — 325   kw.   W.   H.  Eng.  Type  Multipolar 

D.C.  Generator 
Switchboard  and  Misc.  Auziliary  equipment 


SALEM,  MASS. 


1 — 2500  AJB.H.  G.  E.  Curlia  Horizontal  60 
Cycle,  445  volt8  A.C.  Turbo.  Generator 
and   Direct   connected   Exciter 

1 — Albergrer  Spiroflo  jet  condenser  and 
Auxiliaries. 

HYDE  PARK,  MASS.: 

3 — 300  hp.  B.  &  W.  Water  Tube  Boilers 
1 — 1500   hp.  30 H    in.  z  62  in.   z  48   In. 

Penn   Cross   Compound   Engine 
1 — 750  hp.  20  in.  z  40  in.  x  48  in.  Greene 

Cross  Compound   Engine 
1 — 700  hp.  20  in.  x  40  in.  z  42  in.  Penn. 

Cross  Compound  Engine 
1 — 850   kw.    O.   E.    Direct   Connected   D.C. 

Generator 
1 — 525    kw.    6.   B.    Direct   Connected   D.C. 

Generator 
1 — 500   kw.    G.    E.    Direct   Connected    D.C. 

Generator 
Condensers,      Pumps,      Blowers.      Boosters, 
Switchboard    and    Miscellaneona    AuziUary 
equipment. 


Inspection  Solicited — Details  upon  Application. 

Terms  Cash  or  Easy  Payments.     Car  Trust  Certificates  if  Desired. 
Equipment  released  on  account  of  purchasing  power. 

EASTERN  MASSACHUSETTS  ST.  RY.  COMPANY 


Address  Purchasing  Dept. 


1  Beacon  Street,  Boston,  Msiss. 


aiiiiniiniiiniiiiiiuiimiiimiiiiini 
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114   LIBERTY  ST.  NEW  YORK 

PHONE  4357-8     RECTOR 


Machinery  in  Stock  for  Immediate  Shipment 


-2500/3000  Kw.  Westinsrhoiise  Turbine.  l'!00  r.p.m..  3-phase.  60-eycle.  3300  volts,  recentiy  rebuilt  and  adapted  for  200- 
2U5  lb.  steam  pressure  with  superheat.  Condensing  equipment  consists  of  Deane  Jet  Condenser  with  motor  driven  air 
and  circulating:  pumps:  also  all  intermediate  piping  connections.  Ste«m  turbine  equipped  with  bronze  type  b'.adinp. 
Instant   shipment.      Send    for    full    particulars   inuludinsr   economies. 


ALTERNATING   CURRENT    UNITS 
(Turbine   and   Engine   Driven) 

1  —  12.500-kva..  10;000-kvv.  WustK.,  :i-pli.. 
60-cy..  13,2  00-v.,  1800  r.p.m.  Turbo 
T'nit   with    LeBIanc    Jet    Condenser. 

1 — 2500-kw.  Westlnghouse  horizontal  turbo 
unit,  S-phase,  60-cycle,  2300-voU3,  1200 
r.p.m.,  with  direct  connected  exciter  and 
complete  with  condensing  -  equipment  in- 
cluding motor  driven  air  and  circulating 
pumps. 

1 — 5  00-kw.  (i.  K.  vertical  turbo  unit,  3- 
phase.  fiO-cyele.  2300-voUs.  1800  r.p.m.. 
with  or   without   condensing   equipment. 

1— JOO-kw.  Westinghouse,  3 -phase,  60-cycle. 
2200-volts.     3600    r.p.m.     turbo    unit, 

] — 330-kw.  Stanley,  2300-v.,  2-ph.  or  3-ph., 
60-cy.,  164-r.p.m.,  alt.  dir.  ctd.  to  20  x 
32    Rice   &    Sargent    engine. 

1 — 200-kw.  Cro.  Wheeler  3-ph.,  60-cy.,  480-T. 
generator  with  20  x  20  Skinner  engine, 
2  00    r.p.m. 

1 — 123-kva.  (Jeneral  Klectiic  ho-izuntar.  3- 
phase.    60-pycle.    440-volt8,    3600   r.p.m. 

1  —  100-kw.  G.  E.  horizontal.  3-phase,  60- 
cyrle.  2300.  410  or  220-volts.  3600 
r.p.m..  with  or  w'.lhout  condenser  and 
pump. 

1 — 75-kw.  Westinghouse,  220-volts,  2  phase. 
60-cycle  alternator,  direct  ronnected  to 
12    X    14    Ball   &  Wood   engine.    277    r.p.m. 

ROTARY   CONVERTERS 

1 — 300-kw.  Westg..  600-v.,  D.C.,  3-ph.,  60- 
cy.,    370-v.    A.C.,    600-r.p.iD. 

1 — 200-kw.  O.  E.,  3-phase,  25-cycle.  85- 
volts    A.C..    125-volts    D.C.,    375    r.p.m. 

1 — 200  kw.  West.  3  ph.  60  cy.,  370  v.  A.C. 
575  D.C.    720  r.p.m. 

1 — I50-kw.  Westinghouse,  2  or  3-phase.  IS5- 
volts    A.C,    250-VOU3   D.C.    720    r.p.m. 


MOTOR   GENERATOR   SETS 

-lOS-kw.  Cto. -Wheeler,  type  SECD.  3t>-v. 
generator,  direct  connected  to  165-hp. 
Cro. -Wheeler.    230-v.   motor,    500  r.p.m. 

-10-kw.  Westinghouse,  125-volt9,  1120 
r.p.m.  generator,  coupled  to  15-hp.  West- 
inghouse, 2-phase,  60-cycle,  440-volt 
motor. 

3-PH.     60-CY.    MOTORS 

-300-hp.    Gen.    Elee.,    440-voUs.    450    r.p.m. 
-225-hp.     G..   E.     Synchronous     220/4  4  0     v. 

720    r.p.m. 
-200    hp.    Westg.     SI.    Bg..     2200    v.,     580 

r.p.m. 
-200   hp.   AllLs-Chairaers,   440-v.   580-r.p.Bi. 
-40   hp.  Westinghouse,   440  volts,  slip  ring, 

690     r.p.m. 
-35-hp.    G.    E.,    440-volt3,    900    r.p.m. 
-30   hp.    Allls-Chalmeis,    400   v.    865   r.p.m. 
-30-hp.    Westinghouse   550   v.    840   r.p.m. 
Westinghouse,   CS.    440-volt8,    II 


60 


-25 -hp. 

r.p.m. 

-25-hp.    G.    E.,    440-volts.    1200    r.p.m. 
-25-hp.    G.    E..    440-voIts.    600    r.p.m. 
-2r)-hp.    Westinghouse,    CS.    440-TOltB.     865 

r.p.m. 

2-PH..   60-CY.   MOTORS 

-50    hp.    Allis    Chal.    220    v.    865    r.p.m. 
-40-hp.    Cro. -Wheeler.    220-volt3,    685  r.p.m, 
-15-hp.    G.    E.    220-v.    1200-r.p.m. 
-10-hp.    General    ElSctric.    220    volts,     1200 

r.p.m. 
-7%     hp.    Westinghouse,    220    volts.     1130 

r.p.m. 
-7*4    hp.    West.    Elec.     220-t.     1200    r.p.m. 

TRANSFORMERS — 2S-CY. 
-200-kva.  West.,    16,500-v.   prim.,   460  secy. 
-185-kva.      G.     E..     2300-volt     prim..      430 

volts. 
~12o-kw.     Westinghouse.     6600-volt     prim.. 

440-voUs. 


3-PH.    25-CY    MOTORS 

1 — 200-hp.       Westinghouse.       410-volts.       480 

r.p.m. 
1 — 200-hp.  Westinghouse,   400-voIt,  365  r.p.m. 
1^50    hp.    Allis-Chalmers,    440-v.     720    r.p.m. 
1 — 40    hp.    Gen.    Eler.    220    v.    750    r.p.m. 
1 — 30    hp.    Gen.    Klec.    220    v.    750    r.p.m. 
2 — 25-hp.    Westg..    C"S,     4  4  0-v..     7  50    r.p.m. 
13:— 20-hp.    Westg..    CS.    440-v.,    750    r.p.m. 

TRANSFORMERS — 60-CY. 
3 — 2000-k.v.a.     G.     E.     type     H.     66,000     V. 

Prim..    6600—13,200/22.000    V.    Y    Sery. 
3 — 2000   k.v.a.   G.   E.    66.000   V.   Prim.    2200/ 

4000    Y.    Secy. 
2 — 1250-kva.,     3-nhase    G.     E..    26400/13200 

prim.    2400/2200-voIts    secy. 
4 — 75fl-kw.    G.    E.    44000/43000/42000   prim. 

6600    secy. 
3 — 300   k.v.a.    Gen.    Elec.    6600-6600    v.    Prim, 

2300-4000    V.    Y.    Secondary. 
3 — 200-kva.    G.    E..    2200    prim.,    370    secy. 

440    secy. 
3— '150-kva.    Bullock,    2180/2300/2120    prim. 

440    secy. 
4 — 150    kw.    Allls-Chalmers,    33.000    prlmao', 

2300    secondary. 
6 — 110   kw.    Gen.    Elec.    14500-13050   v.  Prim. 

430-286-143    V.     Sec. 
2— 100-kw.    Westinghouse,    13200    prim.,    375 

secy. 
3 — 100-kw.     G.     E.,     9200    prim..     2300    secy. 
3 — 100-kva.   Westinghouse,    11.000  prim..    500 

secy. 
3  — 75-kva.  G.  E.    11.000/9900  vs.  prim.    6600 

secy. 
3 — 75    kw.    O.    E.    2300    vs.    prim.    370 
2 — 50     kw.     Westing.     5000/6600 

1000/1100/2000/2300    secy. 
3 — 40    kva.    Westinghouse.     6600    prim.     220/ 

110    sec. 
3 — 37  "^    kva.   Westinghouse.    8600   prim.    440/ 

220    sec. 


secy, 
prim. 
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WHAT  AND  WHERE  TO  BUY 

Equipment,  Apparatus  and  Supplies  Used  by  the  Electric  Railway  Industry  with 
Names  of  Manufacturers  and  Distributors  Advertising  in  this  Issue 


AflTertislng,  Street  Car 

Collier.  Inc..  Barron  G. 

Air   Beceivers 

IziKersoIl-Band  Co. 

\ir  Aftercuolers 

inneruoll-Kand  Co. 

iiu  meters 

Weston    Elec'l   Instrument   Co. 

Anchors*  Guy 

Electric  Service  SuDpUes  Co. 
Johns-Manville  Co..   H.   W. 
Ohio    Brass   Co. 
Westingrhouse  £Iec.   &  M.  Co. 

Angle   Bars 

Lackawanna  Steel  Co. 

.-\nti -Climbers 

Railway    Improvement    Co . 

lull  Storage  Tanks.  Cast  Iron 

Green  Engineering'  Company 

lutumoblle  and  Buses 
BriU  Co..  The  J.  G. 
White   Co..    The 

ixle   Straighteners 
Columbia  M.  W.  8c  M.   I.  Co. 

\xleB,  Car  Wheel 
Bemis  Car  Truck  Co. 
Brill   Co..   The  J.   G. 
Cambria  Steel  Co. 
Carnegie    Steel    Co. 
Midvale  Steel  &  Ordnance  Co. 
Standard  Steel  Works  Co. 
St.  Louis  Car  Co. 
Taylor  Electric  Truck  Co. 
Westinghouse  Elec.  &  M.  Co. 

itabbitt   Metal 
Ajax  Metal  Co. 
More- Jones  B.  &  M.  Co. 

Jtabbitting    Derices 

Columbia  M.  W.  &  M.  I.  Co. 

llarifres  and  Buttons 

American    Railway    Supply    Co. 
Electric  Service  Supplies  Co. 
International     Register    Co..     The 

Hankers  &  Brokers 

Coal    &   Iron   National   Bank 

Kattertes,   Dry 

Johns-Manville    Co..    H.    W. 
National  Carbon  Co. 

itatterles,  Storage 

Electric   Storage   Battery   Co. 
National  Carbon  Co. 

Bearings,  Roller  and  Ball 

Gumey    Bail-Bearing    Co. 
Railway   Roller   Bearing  Co. 

ttearlngs  and   Bearlne  Metals 

AJax  Metal  Co. 

Uemia  Car  Truck  Co. 

Columbia  M.  W.  &  M.  I.  Co. 

Eureka  Co. 

lieneral  Electric  Co. 

More-Jones  Brass  A  Metal  Co. 

Post    &   Co..   Inc.,    E.  L. 

Si.   Louis  Car  Co. 

Taylor   Electric  Truck   Co. 

Westinghouse  Eleo.  &  M.  Co. 

rtirarings.  Center  and  Roller  Side 
Stncki  Co..  A. 

itflls  and  Oongs 

BHII  Co..  The  J.  G. 
Columbia  M.  W.  &  M.  I.  Co. 
Electric  Service  Supplies  Co. 
St.   Lotila  Car  Co. 

itenders.  Rail 

Vlles-Bement-Pond   Co. 
Readinp-  Spocialties  Co. 
Watson-Stillman  Co. 
Zelnlcker.    Walter  A..   Supply  Co. 
Inc. 

Boiler   Cleaning   Compounds 
Johns-Manville    Co.,    H.    W. 

Boiler   Coverings 

Johns-Manville    Co..    H.   "W. 

liollers 

Babcock   &  Wilcox  Co. 

Boiler  Tabes 

National  Tube  Co. 

Bond  Testers 

Ameripan  Steel  &  Wire  Co. 
»ia1l   Welding  &  Bondlnr  Co. 
Roller  Smith  Co. 

HtMiffing  Apparatus 

American  Steel  &  Wire  Co. 
Electric      Railway     Improrement 

Co. 
Elertric  Service  SoppUee  Co. 
Ohtf)  Brass  Co. 
Rail  Weimng  ft  Bondlnr  Co. 


Bonds.   Bail 

American    Steel    ft    Wire   Co. 

Copper  CJad  Steel  Co. 

Elociric  Railway  Improvement  Co. 

Electric   Service  SuppUes  Co. 

General   Eiecinc  Co. 

Johns-Manville    Co..    H.    W. 

Ohio    Brass   Co. 

Kttil    Welding   ft  Bonding  Co. 

Weaunghouse  B?«c   ft  M.  Co. 

Book  Publishers 

McGraw-Hill  Book  Co..  Inc. 

(oring  Tools,  Car  Wheel 
.Nues-Bemeni-Pond  Co. 

Bores — Junction  and  Outlet 

National   Metal    Molding   Co. 

jciMkets  and  Cross  Amu.    (See  also 
c'oies.  Ties,  Post*.  Ktc.) 
American  Bridge  Co. 
Dttit;o  JULpuiiUeO   Steel   Truss  Co. 
^reagtieau   Eng.  Co. 
£.iBciric    iCaiiway    Equipment    Co. 
iiiicciiii;    Service    Supplies    V-o. 
Hubbard   ft  Co. 
'^hjo  Brass  Co. 

jirake  Adjusters 

Gould  Coupler  Co. 
>iiiiun;ii    Kitiiwa.v    AppUance  Co. 
Smith-Ward  Brake  Co. 
Westiaghuuse  T'raction   Brake  Co. 

Brake  Shoes 

Amer.  Brake  Shoe  ft  Fdry.  Co. 
Barbour-Stockwell  Co. 
Bemis  Car  Truck  Co. 
Brill  Co..  The  J.  G. 
Columbia  M.  W.  &  M.  I.  Co. 
St.   Louis  Car  Co. 
Taylor  Electric  Truck  Co. 
Wheel  Truing  Brake  Shoe  Co. 

Brakes,    Brake    Systems    and    Brake 
Parts 

Ackley  Brake  ft  Supply  Corp. 

AUis-Chalmers  Mlg.  Co. 

Bemis  Car  Truck  Co. 

Brill  Co..  The  J.  G. 

Columbia  M.   W.  ft  M.  I.  Co. 

General    Electric  Co. 

National   Brake  Co. 

Safety  Car  Devices  Co. 

St.   Louis  Car  Co. 

Taylor  Electric  Truck  Co. 

Westinghouse  Traction  Brake  Co. 

Bricks.   Fire 

Green    Engineering  Co. 

Bridges  and  Buildings 

American  Bridge  Co. 

Brooms,  Track,  Steel  and  Rattan 
Paxson   Co..   J.  W. 

Brushes.  Carbon 

General   Electric  Co. 
.TAandron.   W.  J. 
Morganite  Brush  Co. 
United  States  Graphite  Co. 
Westinghouse  Elec.  ft  M.  Co. 

Brushes.   Graphite 

United    States   Graphite   Co. 

Brushes.  Motor  and  Generator 

National  Carbon  Co. 

Brushes,   Starting  and   Lighting 

National   Carbon  Co. 

Brush   Holders 

Anderson  Mfg.  Co..  A.  ft  J.  M. 
Columbia  M.  W.  A  M.  I.  Co. 
Eureka  Co. 

Buckets 

Blaw-Knox  Co. 

Bunkers,  Coal 

American  Bridge  Co. 

Burners.   Powdered   Coal 

Quigley    Furnace    Specialties    Co. 

Bushings.   Case  Hardened  ft 
Manganese 
Bemis  Car  Truck   Co. 
National    Metal    Molding    Co. 

Bushings.  Graphite  ft  Wooden 

Bound  Brook  Oilless  Bearing  Co. 

Cables.      (See  Wires  and  Cables) 

Carbon  Brushes.      (See  Brushes. 
Carbon ) 

Carbons,  Photographic  and  Projector 

National  Carbon  Co. 

Car   Palntlnr 

Abel.   G.  T. 

Car  Panel  Safety  Switches 

Westinghouse  Elec.   &  Mfg.  Co. 

Can.   Dump 

DifTer*ntial  Car  Co. 


Cars,    Passenger,    Freight.    Express, 
etc. 

American  Car  Co, 
Brill  Co..  The  J.  G. 
Cambria  Steel  Co. 
Kuhlman  Car  Co..   G.   C. 
McGuire-Cummings  Mfg.   Co. 
Midvale  Steel   &  Ordnance  Co. 
National   Railway   Appliance  Co. 
National  Safety  Car  &  Equipment 

Co. 
Osgood  Bradley  Car  Co. 
Thomas.    Perley    A. 
Wason   Mfg.  Co. 

Cars.   Second   Hand 

Electric  EQulpment  Co. 
Wendell   &   MacDuffie 

Car,  Self-Propelled 

Electric  Storage  Battery  Co. 
(reneral  Electric  Co. 

Castings.      Brass,      Composition      or 
Copper 

Ajax    Metal    Co. 

Anderson  Mfg.  Co..  A.  ft  J.  M. 

Columbia  M.  W.   ft  M.  I.  Co. 

Eureka   Co. 

More-Jones   Brass    ft   Metal   Co. 

Castings.  Funnel 

Wharton.  Jr.  ft  Co..  Inc.,  Wm. 

Castings.  Gray   Iron  and   Steel 
American  Bridge  Co. 
American    Steel    Foundries 
Bemis  Car  Truck  Co. 
Columbia  M.  W.  ft  M.  I.  Co. 
Standard  Steel  Works  Co. 
St.   Louis  Car   Co. 
Wharton.  Jr.  ft  Co..  Inc..  Wm. 

Castings,   Malleable  luid   Brass 
Amer.   Brake  Shoe  ft  Fdry.  Co. 
Bfmis  Car  Truck  Co. 
Columbia   M.   W.    ft   M.   I.   Co. 
St.  Louis  Car  Co. 

Catchers   and    Retrievers.      Trolley 

Earn.  Chas.  I. 

Eiecinc   Service   Supplies   Co. 

Ohio    Brass  Co. 

Wood   Co..   Chas.    N. 

Caustic  Soda  Cells 

National  Carbon  Co. 


CelTing,  Car 

Keyes  Products  Co. 
Pantasote  Co. 

Cement.   Furnace 

Quigley    Furnace    Specialties    Co. 

Change    Carriers 

McGill    Metal    Products    Co. 

Checks.   Employees' 

American   Railway  Supply  Co. 

Circuit  Breakers 

Cutter   Co. 

General    Electric   Co. 

Westinghouse  Elec.   ft  Mfg.  Co. 

Clamps    and    Connectors    for    Wires 
and   Cables ' 
Anderson  Mfg.  Co..  A.   &  J.  M. 

Dosserl    &   Co. 

Electric   Railway    Equipment    Co. 

Electric  Service  Supplies  Co. 

Eureka  Co. 

General    Electric  Co. 

Hubbard   ft   Co. 

Klein   ft   Sons.   Matthias 

Ohio   Brass   Co. 

Westinghouse  Elecr  ft  Mfg.  Co. 

Cleaners  and  Scrapers  Track — fSee 
also  Snow-Plows,  Sweepers  and 
Brooms) 

Brill   Co.,    The  J.    G. 
Ohio  Brass  Co. 

Cleats 

National    Metal    Molding   Co. 

Clusters  and   Sockets 

General   Electric  Co. 

Coal  and  Ash  Handling — (See  Con- 
veying and  Hoisting  Machinery) 

Coasting  Recorders 

Railway   Improvement    Co. 

Coll  Banding  and  Winding  Machines 
Columbia  M.  W.   ft  M.  I.  Co. 

Diamond  Mfg.  Co. 

Electric   Service   SuppUes   Co. 

Coils,    Armature    and    Field 

Cleveland    Armature   Works 
Columbia  M.  W.  ft  M.  I.  Co. 
Diamond  Mfg.  Co. 
General   Electric  Co. 
Westinghouse  Elec.   ft  M.  Co. 


Coils,  Choke  and  Kicking 

Electric    Service    Supplies    Co . 
General   Electric  Co. 
Westinghouse   Elec.    &   M.   Co. 

Coin-Counting    Machines 

Electric  Service  SuppUes  Co. 
International   Register  Co..   The 
.lohnson    Fare   Box   Co. 
Sattley   Coin    Handling  Co. 

Commutator  Slotters 

Electric  Service  SuppUes  Co. 
General    Electric  Ck). 
Westinghouse  Elec.  ft  Mfe^    Co. 

Commutator    Truing    Devices 

General    Electric  Co. 

Commutators  or  Farts 

Cameron    Electrical    Mfg.   Co. 
Cleveland  Armature  Works 
Columbia  M.   W.    &    M.   I.   Co. 
Eureka   Co. 
(reneral   Electric  Co. 
Mica  Inf:ulator  Co. 
Westinghouse  Elec.   ft  Mfg.  Co.. 

Compressors,  Air 

Allis-Ch aimers  Mfg.  Co. 
Chicago  Pneumatic  Tool  C6. 
General  Electric  Co. 
Ingersoll-Rand  Co. 
Westinghouse   Trac.    B     Co 

Compressors,    Gas 

Ingersotl-Rand  Co. 

Concrete  Mixers 

Blaw-Knox  Co. 

Condensers 

AlliB-Chalmers  Mfg.  (Jo. 
(Jeneral  Electric  Co. 
Schutte   &   Koerting  Co. 
Westinghouse  Elec.  ft  Mfg.  Co. 

Conduit  Fittings 

Chicago  Fuse  Mfg.  Co. 
National    Metal    Molding   Co. 

Conduits,   Flexible 

Tubular   Woven    Fabric  Co. 

Condults,    Underground 

Johns-Manville    Co..    H.    W. 
Standard    Underground   Cable  Ca. 

Connectors.  Solderless 

Dos^ert  &  Co. 
Frankel  Connector  Co. 
Westinghouse  Elec.   ft  Mfg.  Co. 

Controller   Fingers 

Eureka    Co. 
Russell   Mfg.  Co. 

Controllers  or  Part* 

Columbia  M.  W.    ft  M.  I.  Co. 
Eureka    Co. 
fieneral    Electric  Co. 
Johns-Manville    Co..    H.    W. 
Russell   Mfg.  Co. 
Westinghouse  Elec.   ft  Mfg.  C»„ 

Controller    R^ulators 

Electric   Service  SuppUes  Co 

C-ontrolling  Systems 
General    Electric    Co. 
Westinghouse  Elec.  ft  Mfg.  Co.. 

Converters,  Rotary 

Alhs  Chalmers   Mfg.  Co. 
General    Electric  Co. 
Westinghouse  Elec.   A  Mfg.  Co. 

Conveyors,   Belt 

Poriable  Machinery  Co 

Conveyors,  Coal  ft  Ash 
Green   Eng.   Co. 
Portable   Machinery   Co. 

Conveyors.    Portable 

Portable  Machinery  Co. 

Convejrlng    and    Hoisting    Machinery' 

American   Bridge  Co. 

Columbia  M.  W.  ft  M.  I    Co 

Green    Engrg.   Co. 
Copper,   Expansion  Joints 

Wheeler    Mfg.    Co. 
Copper  Wire 

Anaconda  Copper  Mining  Co. 

Copper  Clad  Steel  Co. 
Oord.   Bell.   Trolley,   Register,  etc.. 

Brill   Co.,   The  J.   G. 

Electric    Service    Supplies   Co 

International    Register    Co.,    The- 

Roeblings  Sons  Co..  John   A. 

Samson    Cordage   Works 
Cord  Connectors  and  Couplers 

Electric   Service  Supplies  Co 

Samson    Cordage   Works 

Wood  Co..   Cnias.   N. 
Coti piers.  Car 

Brill  Co..  The  J.  G. 

Gould  Coupler  Co, 

Ohio  Brass  Co. 

Van  Dom  Coupler  Co. 

Westinghouse   Trac.    B.    Co*- 
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Craiie« 

AlUs-Chalmers  Mfg.  Co. 
Niles-Bement-Pond  Co. 
Thew    Automatic    Shovel   Co. 
Toledo   BndKe   &  Craite  Co.,   The 
C'reosotinK.      (See  Wood  Pre- 

servatlree) 
Cross  Arms.      (See  Bracket*) 
Crossins    Foundations 

International  Steel  Tie  Ck>. 
CrussingB,  Frogs  and  Switches 

Whanon.   Jr.    &  Co..   Inc..    Wm. 
Crossing  Signals.      (See  Signals. 

Crossing  J 
CrossUigs,  Tracii.      (See   Traclc. 

Special    Worlc) 
Crashers,  Roci< 

Allis-Cbalmers  Mfg.  Co. 

Culverts 

.\rmeo     Iron    Culverts    &    Flume 
Mfg.  Co. 

Curtains  and  Cnrtain  Fixtures 
Brill  Co..  The  J.  G. 
Electric  Service  Supplies  Co. 
Pantasote  Co. 

Cutouts 

Chicago  Fuse  Mfg.  Co, 

I>vaicrs*  Machinery 
Archer   &  Baldwin 
Cleveland   Armature   Wks. 
Electric  Equipment  Co. 
Foster  Co.,  L.  B. 
(Jriswold  Machine  <3o..  (Jeo.  M. 
Hyman  Michaels  Co. 
Zelnlcker    Supply    Co.,    Inc., 
Walter  A. 

Derailing  Devices.      (See  also  Track 
Work) 
Cleveland  Prog  &  Crossing  Co. 

Destination   Signs 

Columbia  M,  W.  &  M.  I.  Co. 
Creaghead   Eng.   (>3. 
Electric  Service  Supplies  Co. 

Detective  Service 

Wish  Service,  P.  Bdward 

Dogs,  Lathe 

Williams  A  Co..  J.  H. 

Door  Operating  Devices 

Consolidated  Car  Heating  Co, 
National  Pneumatic  Co..  Inc. 
Safety  Car  Devices  Co. 

Doors,  Asbestos 

Johns-MaiiTille   Co.,    H,    W. 

Doors  and  Door  Fixtures 
Brll)  Co..  The  J,  6. 
(Jeneral   Electric  Co. 

Doors.   Folding   Testibnle 

National   Pneumatic  Co..    Inc. 

Draft   Rigging,      (See  Coaolers) 

Drills,   Rock 

Ingersoll-Rand   Co. 

Drills,  Track 

American  Steel  &  Wire  Co. 
Chicago   Pneumatic   Tool   C;o. 
Electric   Service   Supplies  Co. 
Xiles-Bement-Pond  Co. 
Ohio  Brass  Co. 

Drinking  Cups,  Sanitary  Paner 
Individual  Drinking  Cup  Co..  Inc. 

Drv-rs,  Sand 

Electric  Service  SuppUea  C!o 
Zelnicker  Supply  Co..   Walter  A„ 
Inc. 

Electrical  Wires  and  Cables 
Roebllng's  Sons  Co..  J.  A. 

Electrodes 

National  Carbon  Co. 

Engineers,     Consulting,     Contracting 
and  Operating 

.\lIison  &  Co.,  J.  E. 

Archbold-Brady    Jo. 

-Arnold  Co..   The 

Clark   Management   Corp.,    B.    W. 

Drum  &  Co.,   A.  L. 

Engel  &  Hevener 

Peustel.   Robert  M. 

Pord.   Bacon  &  Davis 

Hemphill  &  Wells 

Hoist.   En-'lehardt  W. 

Jackson,  Walter 

.lacobs  &  Co..  ,1.  L. 

Jurney,    Osoor  Co. 

Parsons.     Klapp.     Brinkerhoff     A 

Douglas 
Republic   Engineers.   Inc. 
Rlchey.    Albert   S. 
Robinson  &  Co..  Dwigfat  P, 
Sanderson   &  Porter 
Sargent  &  Lundy 
Scofleld    Engineering    Co, 
Stone   &   Webster 

Ensines.  Ga«,  Oil  »nd  (iteam 

Allis<:halmr^8  Mfg.  Co. 
Ingersoll-Raud  Co. 
Westinghouse  Elec,  &  Mfr.  Co 

Exhaust     Fittings      (including — Ex- 
pansion   Joints,    Atmospheric    re- 
lief valves  and   low  pressure  gate 
valves) 
Wheeler  Mfg.  Co.,  C.  W. 

Expansion  Joints,  Track 

Wharton.  Jr.  &  Co..  Inc..  Wm. 


WHAT  AND  WHERE  TO  BUY 


Fvbricated  Steel 
.ilaw-Knox  (Jo. 

fr'are    Boxes 

Bnll  Co..  The  J.  G. 
Cleveland    hare   Box   Co, 
Johnson   Fare   Box   Co. 
National   Railway   Apphance  Co. 
Obmer  Fare  Keytar  Co. 

Feed  'Water  Heating 

Sehutte   &    Koertiiig   Co, 

t^euces.    Woven    Wire   and   Fence 
FosU 

American   Steel   *   Wire  Co, 

l^euders  and   Wheel    tiuards 

Brill  Co..   The  J.  (i. 
Cleveland  Fare  Box  Co. 
Consolidated    Car    Fender    Co. 
Electric  Service  Supplies  Co. 
Star    Brass    Works. 

ribre  and  Fibre  Tabing 

Continental  Fibre  Co. 
Johns-Manville  Co..   H,   W. 
Westinghouse  Blec.  &  Mfg.  Ca. 

Field   Coils.      (See   Coito) 

Filters.  Water 

Scaife  A  Sons  Co..  Wm.   B. 

;  Tire  Extinguishing   Apparatus 

Castle  Inc..   .lamea  id 
I       Johns-Manville  Co..   H.  W. 

Fire-Proofing  Materials 

Johns-Manville  Co..  H.  W, 

Flashlights 

National  Carbon  Co, 

Flaxlinum    Insulation 

National    Railway    Appliance    Co, 

■rioodilght* 

Electric  Service  SuppUes  Co, 


tt'iooring  Composition 

American  Mason  Safety  Tread  Co, 
Johns-Manville  Co,,    H.   W. 

Flooring,  Grating 

Irving  Iron  Wka. 

Korgings 

Carnegie  Steel  Co. 

Columbia  M.  W.  A  U.  I,  Co. 

Dull  Mfg.  Co. 

Kureka    Co. 

Standard  Steel  Works  Co, 

WiUlams    A  Co..   J.    H. 

Frogs.    Track.       (See    Track    Work) 
Furnace   Facing   and   Lining 

Quig'ley    Furnace     Specialties    Co. 

Fuses  and  Fuse  Boxes 

Chicago  Fuse  Mfg.  Co. 
Columbia  M.  W.  &  M.  I.  Co. 
(leneral   Electric  Co. 
Johns-Manville  Co.,   H,   W. 
Westinghouse  Elec.  A  Mfg.  0>. 
Williams  A  Co..  J.  B. 

Fuses,  Refiliable 

Columbia  M.  W.  A  M.  I.  Co. 

Economy  Fuse  Mfg.  Co. 
General  Electric  Co. 

(iages,  OU  and  WaUr 
Uhio  Brass  Co. 

Oasket« 

John.'^-Manville   Co..   H.   W. 
■.  fower   tipecitttty   Co. 
Westinghouse  Traction  Brake  Ca. 

Gas-Electric    Cars 
General  Electric  Co. 

Gas  Producers 

Westinghouse  Elec.   A  Mfg.  Co. 
Gates.  Car 

Brill  Co..  The  J.  Q. 
Gear   Blanks 

Carnegie  Steel  Co. 

Standard  Steel    Works  Co, 
(iear   Cases 

Columbia  M    W.  &  M.  I.  Co. 

i^ipctric  Sp  vice  Supplies  Cto. 

Thayer    &   Co. 

Westuigh'  ase  Elec.   &  Mf-e.  Co. 
Gears  and   Pinions 

Ackley  Brake  &  Supply  Corp. 

tteui.-    Car  Truck  Co. 

(ki'i.mbia   M.   W.    A  M.  I.  Co. 

K"'-;tric  Service  Supplies  Co. 
eneral   Electric  Co. 

-national  Railway  Appliance  Co. 

Niittall  Co.    R.  D 

Tool   Steel   Gear  &  Pinion   Co. 
Generating  Sets,  Oaa-Electrle 

(General  Electric  Co. 
Generators 

English   Electric  C!o..   Ltd. 

General    Electric  Co. 

Westinghouse  Elec.  A  Mfg.  Co. 
Gongs.      (See  Bella  and  Oongs) 
Graphite 

Morganite  Brush  Co. 
GraHis,  Chain 

Oreen  Bug.  Co. 


Greases.      (See  Labricant^J 

Grinders   and    Grinding    Supplies 
Indianapolis  Switch  A  Frog  Co. 
Metal    A   Thermit  Corp. 
Hallway  Track-work  Co. 

Grinding  Blocks  and  Wheels 
Railway  Track-work  Co. 

Guards,   Cattle 

American  Bridge  Co. 

Uuards,  Trolley 

Klectric  Service  Supphes  Co. 
utuo   Brass   Co. 

tiny  Anchors 

Crouse-Hlnds    Co. 

Harps,    Trolley 

Anderson  M.  Co..  A.  A  J.  M. 
Bayonet  Trolley   Harp  Co. 
ISlectnc  Service  Supplies  Co. 
Mensley  Trolley  A  Mfg.  Co. 
More-Jones  B.  A  M.  Co. 
Multall  Co..  B.  D. 
Star   Braaa  Works 

Headllghu 

Elecinc  Service  Supplies  Co. 
(General  Electric  Co. 
Ohio  Brass  Co. 
m.  Louis  Car  Co. 

Headlining 

Keyes  Products  Co. 
Pantasote  Co. 

Heaters,  Car    (Electric) 

Consolidated    Car   Healing    Co. 
(Sold  Car   Heating  A  Lightins   Co 
National    Railway    Appliance    Co 
Smith  Heater  Co..  Peter 

Heaters.  Car.   Hot  Air  and   Water 

Cooper   Heater  Co. 
Smith   Heater  Co„  Peter 

Heaters,  Car   (Stove) 

Electric  Service  Supplies  Co. 
Smith  Heater  Co..  Peter 

Hoists  ana  1.1m 

Columbia  M.  W.  A  M.  I.  Co. 
Ford-Chain  Block  Co. 
Niles-Bement-Pond  Co. 
Toledo  Bridge   A  Oaiie  Co..   Th. 
Yale  A  Towne  Mfg.  Co. 

Hose 

Ingersoll-Rand  Co. 
Johns-Manville  Co..   H.   W. 

Ifuse,  Bridges 
Ohio  Brass  Co. 

Hydraulic  Machinery 
Niles-Bement-Pond  Co. 
Watson-Stillman  Co. 

Industrial  Expositions 

International     Exposition     of     In- 
dustries 

Injectors 

Sehutte  A  Koerting  Co. 

Inspection 

Electrical  Testing  Lab's 

Institutions,   Educational 

Alexander  Hamilton  Institute 

instruments.      Measuring,      Testing 
and  Recording 

Economy  Electric  Devices  Co. 
General    Electric  Co. 
Johns-Manville  Co.,   H.   W. 
Roller  Smith  Co. 
Thompson-Levering    Co. 
Westinghouse  Elec.    A  Mfg.  Co. 
Weston   Elec'l   Instrument   Co. 

Insulating  Cloth,  Paper  and  Tap* 

Anchor   Webbing   Co. 

Greneral    Electric    Co. 

Hope  Webbing  Co. 

Johns-Manville  Co..   H.   W. 

Mica   Insulator   Co. 

Okonite  Co..  The 

Standard   Underground  Cable  Co. 

U.  S.  Rubber  Co. 

Westinghouse  Elec.   A  Mfg.  Co. 

Insulating  Machinery 

American     Insulating     Machinery 
Co. 

Insulation,      (See  also  Paints) 
Anderson  M.  Co..  A.   A  3.  M. 
Drew  Electric  A  Mfg.  Co. 
Electric    Ry.    Equipment    Co. 
Electric   Service   Supplies   (3o. 
(rcneral    Electric   (3o. 
Johns-Manville  Co.,   H.  W. 
Mitchell-Rand  Mfg.  Co. 
Okonite  Co..  The 
D.  S.  Rubber  Co. 
Westinghouse  Elec.   A  Mfg.  Co. 

Insulators.      (See  also  Line 
Material) 
Anderson   M.  (3o..   A.   A  J.  M. 
Oeaghead    Engineering   (jo. 
Drew  Electric  A  Mfg.  Co. 
Electric    Railway    Equipment   Co. 


Electric   Service   SuppUes  Co. 
(ieneral  Electric  Co. 
Jeffery-DeWitt    Insulator    Co, 
Johns-Manville   Co.,    H.   W. 
Locke  Insulator  Mfg.  Co. 
-Macalleu  i;o..   The 
Uhio   Brass  Co. 

Pittsburgh    High    Voltage    Insula- 
tor Co. 

Thomas  A  Son  Co. 
Uesllughuuae   Elec.   A    Mfe,  Co. 
White  Electrical  Suppl.v   Co. 

Insulator   I'ins 

Klectnc  Service  Supplies  Co. 
Hubbard   &  Co. 

Inventions    Developed    A    Perfected 
Peters    A   Co..    U.    D. 

Jacks.         (See    also    Crane*.    Hoist* 
and  Lift*) 
Bnll  Co..  The  J.  G. 
Buckeye  Jack  Mfg.  Co. 

Buda    Co. 

Columbia  M.  W.  A  M.  I.  Co, 

Duff  Mlg,  Co. 

National   Ry.    Appliance  Co. 

Templeton.    Kenly   Co..    Ltd. 

Watson-Stillman   Co. 

Joints.   Rail 

Carnegie  Steel  Co 
Reading  Specialties  Co. 
Zelmcker    Supply    Company.    Inc.. 
Walter  A. 

Journal    Boxes 

Bemls  Car  Truck  <3o. 

Brill   Co..   J.   G. 

Railway  Roller   Bearing  Co. 

Junction   Boxes 

Johns-Manville  Co.,  H.  W. 
Standard   Underground   Cable   Co. 

Laboratories 

Electric  Testing  Lab's 

Lamp  Guards  and  Fixtures 

Anderson  M.  Co..    A.   A  J.    M, 
Electric  Service  SuppUes  Co, 
General  Electric  Co. 
Westinghouse  Elec.  A  Mfg.  Co. 

Lamps,  Arc  and  Incandescent.      (See 
also    Headlights) 
Anderson   M.  Co..   A.   A  J.   M. 
(Jeneral   Electric  Co. 
National    Elec.    Specialty   Co. 
Westinghouse  Elec.  4  Mfg.  Co. 

Lamps.  Signal  and  Marker 
Ohio  Brass  Co. 

Lathe  Attachments 

McC.abc  Lathe   &  Machinery   Co. 
WlUiams  A  Co..  J.   a. 

Lathes,  Car  Wheel 

Niles-Bement-Pond   C!o. 

Lightning  Protection 

Anderson  M.  Co..  A.  A  J.  M. 
Electric  Service  SuppUes  Co. 
General   Electric   Co. 
Ohio   Brass  Co. 
Westinghouse  Elec.  A  Mfg.  Co. 

Line   MateriaL      (See  also  Brackets, 
Insulators,   Wires,   etc.) 
Anderson  M.  Co..  A.  A  3.  M 
Archbold   Brady  Co. 
Columbia  M.   W.   A  M.   I.   Co. 
Crearhead   Eng.   Co. 
Dossert   &  Co. 
Drew  Electric  A  Mfg.  Co. 
Electric  Railway   Equipment   Co. 
Electric  Service   Supplies  Co. 
English  Electric  <3o..  Ltd. 
Eureka   Co. 
Flood   City   Mfg.  Co. 
(Jeneral   Electric  Co. 
Hnbbard   A  Co 
Johns-Manville  Co..  H.   W. 
Locke    Insulator    Mfg.   Co. 
Macallen   Co..  The 
More-Jones  B.   &  M.  Co. 
Ohio   Brass  Co. 

ve*M»fingbouse   Elec.    A  Mfr,   Co. 
White    Electrical    Supply   Co. 

Loaders,   Wagon,  Tmck   or  Car 

Portable  Machinery  Co. 

Locking  Spring  Boxes 

Wharton.  Jr.  A  Co..  Inc..  Wm. 

Locomotives,  Electric 

Brill  Co..  The  J.  G. 
(Jeneral    Electric    Co. 
McGuire-C^mmings  Mfg.   Co. 
Westinghouse  Elec.  4  Mfg.  Co. 

Lubricating  Engineers 

Galena-Signal    Oil  Co. 
Texas  Co,.   The 
Universal  Lubricating  Co. 

Lubricants,  Oil  and  Grease 

Borne.  Scrymser  (3o. 
Calena-Slgnal   CMI  Co. 
Horrocks  Desk  Co. 
Texas  Co..   The 
Universal    Lubricating    Co. 

Lumber.      (See  Poles,  Ties,  etc.) 

Machine  Tools 

Columbia  M.  W.  &  M.  I.  Co. 
Niles-Bement-Pond  Co. 
Watson-Stillman  Co. 

Manganese      Steel.      Special      Track 
Work 
Wharton.  Jr.  A  Co.,  Inc..  Wm. 
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*  He  analyzed  all  the  different  courses 

of  business  training 


TEN  \ears  from  now  the 
big  business  institutions 
of  the  country  will  be  headed 
by  a  ne\v  group  of  men  —  men 
whose  names  are  compar- 
atively unknown  today. 

Where  are  these  new  leaders 
coming  from?  How  are  they 
being  trained? 

It  is  of  the  utmost  import- 
ance for  you  to  .know  the 
answers  to  these  two  vital 
questions.  Such  great  insti- 
tutions as  the  Wcstinghouse 
Company  have  been  building 
for  a  decade  or  more,  at  great 
expense  and  thought,  facilities 
for  successfully  selecting, 
training  and  placing  men  to 
best  serve  the  Company  and 
themselves. 

Many  of  them  have  estab- 
lished educational  depart- 
ments whose  duty  it  is  to 
analyze  every  known  course 
of  business  training  and  select 
the  kind  of  reading  that  will 
develop  executive  ability. 

One  of  the  men  to  whom 
such  investigation  and  train- 
ing work  was  entrusted  is 
T.  H.  Bailey  Whipple,  for 
nine  years  manager  of  the 
Commercial  Training  Section 
of  the  Educational  Depart- 
ment of  the  Wcstinghouse 
Electric  and*  Manufacturing 
Company. 

412  men  representing  every 
department  of  business 

Mr.  Whipple's  early  re- 
search into  educational  work 
to  supplement  his  Company's 
special  training  induced  him 
to  enrol  for  the  Alexander 
Hamilton  Institute's  Modern 
Business  Course  and  Service, 
in  October  1912. 

In  the  succeeding  years,  412 


men   in   this   great   Company 
have  enrolled. 

They  represent  ever}"  de- 
partment of  modern  business 
— salesmen,  engineers,  audit- 
ors, correspondents,  branch 
managers,  foremen,  credit 
men,  superintendents.  Each 
of  them  knew  his  own  job 
well  and  was  successful  in  it; 
but  each  realized  that  if  he 
was  to  reach  realjy  large  suc- 
cess he  must  understand  the 
fundamentals  that  underlie  all 
departments. 

It  was  the  privilege  of  the 
Alexander  Hamilton  Institute 
to  give  them  in  a  short  period 
the  training  that  might  other- 
wise occupy  an  active  life- 
time. 


T.  H.  BAILEY  WHIPPLE 

formerly  manaaer  of  the  Commerrial 
Training  Section  of  the  Wesllnghouse 
^durational  Department.  It  was  his 
duty  to  help  select  men  and  recom- 
mend the  kind  of  trainina  that  would 
make  .  Westinghouse  men  more  -suc- 
cessful^ Mr.  Whipple's  additional 
duties  hare  associated  him.  also  with 
the  Westinghouse  Department  of  Pub- 
licity   as    IJterary    Supervisor. 


If  your  ambition  points  toward  the 
higher  places  of  business,  the  Institute  is 
for  vou. 


"Does  what  experience  and 

native  ability  can  never  Advisory  Council 

do  alone  Educational  and   business  authority  of 

.  -      ,,,,  .      ,              ,     .     ,  the  highest  type  are  represented  on  the  In- 

Mr.   Whipple   watched   the   progress  of  stitute's  Advisory  Council.     It  consists  of 

many  of  these  men.    This  is  his  verdict:  John  Hays  Hamniond,  the  engineer;  Frank 

"I    can    say   from    the   experience   of  •'^-  Vanderlip,  the  financier;  General  Cole- 

these   men' that   I   know  of  no  other  '"f"  duPont,  the  business  executive;  Jere- 

preparation  that  equals  your  Course  '"j^*^  VV.  Jenks,  the  statistician  and  econo- 

for  fitting  a  man  to  grasp  his  oppor-  mist;  and  Joseph  French  Johnson,  Dean  of 

tunityandsucceed  in  it  when  it  comes.  the  New    York   University  School  of  Com- 

uT/-               •       .  merce. 

If     conscientiously     pursued     your 

Course,  coupled  with  one's  daily  prob-  "ForSinS  Ahead 

lems    and    activities,    unquestionably  •       D        •            »» 

does  for  men  what  experience  and  na-  m  DUStneSS 

live  ability  alone  can  never  do."  -t^u        t       •             i              ,  i-  ,     ,          i ,  .- 

1  he     Institute     has    published    a     116- 
page    book   entitled    "Forging    Ahead    in 

O^-,                                             ,  Business."     It  tells  why   big  business  or- 

ne   Course;   one  product:  ganlzations  have  recommended  this  traln- 

business  executives  iu^  1°  ^^^  Tl"  '^''°  '""^^°"}<=  ^^y '°  >": »' 

the  head  ot  those  organizations;  and  what 

Thousands   of   business    men    have   en-  'he  Course  has  done  for  those  men. 

rolled  in  thelAlexander  Hamilton  Institute.  Profit    by    the   example  of  Mr.  Whipple 

These  are  mature  men;  eighty  per  cent  ^"^  ^'^  412, associates;  send  for  your  copy 

of   them   are    married.      They   have   seen  today. 

enoughof  business  to  realize  that  their  own  »,            j         n         ,.             ,         . 

experience   alone   would  carry  them  only  Alexander    Hamilton     Institute 

part  of  the  way;  for  big  things  there  must  908  Astor  Place   New  York  City 

be    big    training,    plus    the    experience    of  Canadian  Address. C.P.R.Bldff.,  Toronto 

others.  MWMBNOW<#>W<NBK^<BM<ihil  -"••■•---B--~aa~Ba__aia 

■     Tf  ;/ „^t   .«,;„l„  o'.,        .■           r  ^"'^  ■"*  "Forgins  Ahead  in  Business" 

It  IS  not  mainly  a  question  of  money.  which  I  may  Iteep  without  obhsation 
It  is  a  matter  of  years  of  your  life. 

You  have  not  time  to  make  your  way  Name 

thru  each  separate  department  of  modern  Print  here 

business,  mastering  them  one  at  a  time.  Business 

The   Alexander   Hamilton    Institute    can  '^'^*"'   

save  many  of  these  years  for  you. 

The  Institute  has  only  one  Course,  and  ^    . 

only  one  product  —  business  executives.  Po'sit'ion' 
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Mats 

Johns-Manville    Co..    H.    W. 
.Ueusrti,  Car.  WaCt-Uuur 

Economy  Electric  Devices  Co. 

Meters.       (See    InBtriuuentc) 

Electric   Service   Suppllee  Co. 

Mica 

MacaUen  Co.,  The 
Mica   Insulator   Co. 

3llrrors  for  Motonnen 
Uiew    Elec.    tc  Utt.   Co. 

.Molding — Metal 

National  Metal  Molding  Co. 

Motor  Leads 
Dossert  &  Co. 

.Muturmen's   Seats 

Eiecirlc  Service  Supplies  Co. 
Wood  Co..   Chas.  K. 

.\lulurs.  Klectrie 

KiiKlish  Electric  Co.,  Ltd. 
(General  Electric  Co. 
Westinghouse  Klec.  A  Mfr.  Co. 

.Motor  and  Oenerator  Sets 

iieueral   Electric  Co. 

Multiple  Atmospheric  Belief  Talves 

Wheeler  iitg.  Co.,  C.  W. 

Nuts  and  Bolts 

Barbour-Stockwel!    Co. 
Bemis   Car   Truck  Co. 
Columbia  M.  W.  &  M.  I.  Co. 
Hubbard  &  Co. 

obmmetcrs 

Weston  Elec'l  Instrument  Co. 

Oil  Burning  Equipment 
Schutte  &  Koerting  Co. 

oils.       (See   Lnbrloants) 

itxy-Acetylene.       (See    C^ttiiie     Ai> 
paratns,  Oxr -Acetylene) 

J*:icklng 

Johns-Manville  Co..  H.  W. 
Power  Specialty  Co. 
U.  S.  Rubber  Co. 
Westinehouofl  Traction  Brake  Co 

I'atnts    and    Varnishes     (Insulatinc) 

Johns-Manville  Co..  H.  W. 
Mica  Insulator  Co. 
Mttchell-Kand    Mil.    Co. 

faints  and  Varnishes  (FreservatlTS) 
Ackley  Brake  &  Supply  CJorp. 
Johns-Manville  Co..  H.  W. 

Paints  and  Tarnishes  for  Woodwork 

National   Ry,    Appliance   Co. 

Paving  Material 

American  Brake  Shoe  &  Fdry.  Co. 

Pickups,  Trolley  Wire 

Electric   Service   Supplies  Co. 
Ohio   Brass  Co. 

i>inion  Pulleys 

Columbia  M.  W.  &  M.  I.  Co. 
Electric   Service   Supplies  Co. 
(ieneral  Electric  Co. 
Wood  Co..  Chas.  N. 

Pinions.      (See  Gears) 

Pins,  Case  Hardened,  Wood  and  Iron 

Bemis  Car  Truck  Co. 

Electric    Service   Supplies  Co. 

Ohio    Brass    Co. 

Westinghouse  Traction  Brake  Oo. 
Pipe 

National   Tube  Co. 
Pipe    Fittings 

Power    Specialty   Co. 

Standard  Steel  Works  Co. 

Watson-Stillman    Co. 

Westinghouse  Traction  Brake  Co. 
Planers.      (See   Machine  Tools) 
Pliers,  Insulated 

Electric  Service  Supplies  Oo. 
Plugs 

N^itional   Metal   Moldlngr  Co. 
Pneumatic  Tools 

Ingersoll-Rand   Co. 
Pole    Beinforolnc 

Hubbard   *   Co. 
Poles,  Metal  Street 

Bates    Expanded    Steel   Truss  Oo. 

Electric    Railway    Bquipment    Ov. 

Hubbard  &  Co. 
Fole  Sleeves 

Drew  Elec.  A  Hfc  Go. 
Poles,   Ties,   Posts,  Piling  tmt 
Lumber 

Page  &  Hill  Co. 

Southern  Cypress  Mfrs.  Asai, 
Poles  and  Ties,   Treated 

Page  &  Hill  (^o. 
Poles,   Trolley 

Anderson  Mfg.  Co.,  A,  &  J.  M. 

Bayonet   TroUey   Haip  (3o. 

Columbia   M.   W.   *  M.  I.   <3o. 

Electric  Service  Sni>plles  0>. 

National   Tube  Co. 

Nuttall    Ck)..    R.    D. 
Poles,   Tubular  Steel 

Electric    Railway    Bquipment    Co 

National   Tube  Oo. 
Portable  Crioder 

Buda  Co. 


Power  Saving   Devices 

Arthur  Power-aaving  Recorder  Co. 
Economy  Electric  Devices  Co, 
National    Railway   Appliance    Co. 
Railway  Improvement  Co. 

Presses,   Transfer 

Meisel  Press  Mfg.  Co. 

Pressure  Regulators 

(Jeneral  Electric  Co. 

Otuo  Brass  Co. 

Westinghouse   Elec.   &   Mfg.  Co. 

{  Pumps 

I       Allis-Chalmers  Mfg.  Co. 

Schutte  &  Koertlng  Co. 

Watson-Stillman   Co. 

I'onches,  Ticket 

American  Railway  &  Supply  Co. 
Bonney-Vehslage  Tool  Co. 
International    Register   Co..    The 
McGill  Metal  Products  Co. 
Wood  Co.,   Chas,  N, 

I'unclilng    Machinery 

Watson-Stillman  Co. 

I'arlflers,   Feed  Water 

Scaife  &  Sons  Co..  Wm.  B 

'  Kails 

:      Cambria  Steel  Co. 

Foster   &  Co..   L.   B. 

Lackawanna  Steel  Co. 
I      Midvale  Steel  &  Ordnance  Co. 

I  Itail  Grinders,      (See  Grinders) 

,  Kail  Joint  Plates 

I       Lackawanna  Steel  Co. 

Kailway    Safety    Switches 

Westinghouse  Elec.  &  Mfg.  Co, 

j  Kail   Welding.      (See   Welding  Pros- 


OkOTill 


konlte  Co..  "na 


Kails,  Belaying 

Foster   &  Co..   L.    B. 
Zelnicker.  Walter  A..  Supply  Co. 
Inc. 

Rails,   Steel 
Carnegie  Co. 

K.ittan 

Urill  Co..  The  1.  6. 

Blectric   Service   Supplies  Co. 

.HcGuire-Cummings    Mfg.    Co. 

Kworders,  Power  Saving 

Arthur  Power-Saving  Recorder  Co, 

Kngisters  and  Pittings 
Brill  Co..  The  J.  G. 
Rleclric    Service    Supplies   Co. 
International    Register   Co..    The 
Ohmer  Fare  Register  Co. 
Rooke  Automatic   Register  Co. 

Reinforcement,    Concrete 

American  Steel  &  Wire  Co. 
Carnegie   Steel   Co. 

Kfpalr  Shop  Appliances.      (See  alsd 
Coil  Banding  and  Winding  Ma- 
chines) 
Columbia  M.  W,  &  M.  I.  Co 
E3leelric   Service   Supplies  Co. 

Ki'oalr   Work.      (See  also   Coils) 
Cleveland    Armature   Works 
Columbia    M.   W.   &  M.   I.    Co. 
General   Electric  Co. 
Westinghouse  Elec.  &  Mig.  Co 

Kt-placers,  Car 

Columbia  M.  W.  &  M.  I.  Co. 
RIeetric   Service   Supplies   Co. 
Reading  Specialties  Co. 

Keslstance,  Grid 

Columbia  M.  W.  &  M,  I.  Co. 

Keslstance,  Wire  and  Tube 
General   Electric  Co. 
Westinghouse  Elec.  St  Mfg.  Co. 

Ketrievers.    Trolley,      See   Catchers 
and  Retrievers,  Trolley) 

Kheostats 

General  Electric  Oo, 

Mica  Insulator  Co. 

Westinghouse   BHec,   4   Mfg,  Co, 
Rivet   Headers 

American   Car   &  Foundry 
Roofing,   Building 

Johns-Manville  Co..  H,  W. 
Roofing,    Car 

Johns-Manville  Co..  H.  W. 

Keyes  Products  Co. 
Rosettes 

National   Metal  Molding  Co. 
Rubber  Specialties  of  All   Kinds 

U,  S.  Rubber  Co. 
landers.  Track 

Brill  Co..  The  J.  G. 

Cleveland  Armature  Wks. 

Columbia  M.  W.  &  M.  I.  Co. 

Electric  Service  Supplies  Co. 

Ohio  Brass  Co. 

St.  Louis  Car  Co. 
4ash  nxtores.  Car 

Brill  Co..  The  J     G 


Scrapers,  Track.      (See  Cliuiiiers  and 
Scrapers,    Track) 

beats.   Car,.     (See   also    Kutluii) 
Brill  Co.,  The  J,  O, 
Hale  &  iaibum  Corp. 
Peters   &   Co.,    G.    D, 
St.  Louis  Car  Co. 

Second-Uaud    l£4iuipment 
Archer    &    Baldwin 
Cleveland   Fare   Box   (3o. 
Foster   Co.,   L,   B, 
(iriswold  Machine  Co,,  G.  M. 
Hyman  Michaels  Co, 
Zelnicker   Supply  Co.,    Inc, 
Walter   A. 

Shades,   Vestibule 
Brill  Co..  The  J.  G. 

Shovels 

Hubbard  &  Co. 

Shovels,  Power 

Brill  Co..  The  J.  O. 

Thew    Automatic    Shovel   Co, 

Signals,    Car   Starting 

Consolidated  Car  Heating  Co. 
Electric  Service  Supplies  Co. 
National   Pneumatic  Co..   Inc. 

Signal   Systems,  Block 

Electric  Service  Supplies  Co. 
Nachod  Signal  Co..  Inc. 
Union   Switch    A  Signal   Co. 
U.  S.  Electric  Signal  Co. 
Wood  Co..  Chas,  N. 

Signal    Systems,    Highway    Crossing 

Nachod    Signal   Co.,    Inc. 
U.  S.  Electric  Signal  Co. 

Slack  Adjusters.      (See  Brake 
Adjusters) 

Slag 

Carnegie    Steel    Co. 

Sleet  Wheels  and  Cutters 

Anderson  Mfg.  Ck).,  A.  &  J.  M. 
Bayonet  Trolley  Harp  Co. 
Columbia  M.  W.  &  M.   I.  Co. 
Drew    Electric   &   Mfg.  Co. 
Electric    Railway    Equ'nmpnt    Co 
More-Jones  Bl*a88  &  Metal  Co. 
Nuttall  Co..  R.   D. 

Snow-Plowrs,    Sweepers    and    Brooms 

Brill  Co..  The  f.  G.  I 

Columbia  M.  W.  &  M.  I    Cn  \ 

Consolidated    Car   Fender   Co.  ] 

McGuire-(himming8  Mfg.   Co. 

Sockets   &   Receptacles  ' 

National   Metal   Moldiug  Co.  i 

Soldering  and  Brazing.   (See  Welding  I 
Processes  and  Apparatus,) 

Solderless  Connectors 
Frankel  Connector  Co. 

Speed,  Indicators 

Johns-Manville  Co..  H.  W. 

Spikes 

American   Steel   &   Wire  Co. 

Splicing   Compounds 

John9-M,inville  Co..   H.   W. 
U.   S.  Rubber  Co. 
Westinghouse   Elec.    &   Mfg.   Co. 

Splicing   Sleeves,      (See   Clamps   and 
Connectors) 

Spray   Nozzles 

Schutte  &  Koerting  Co. 

Springs,  Car  and  Truck 

American   Steel  Foundries 
American  Steel  &  Wire  Co. 
Bemis  Car  Truck  Co. 
Brill  Co..   The  J.  G. 
Standard   Steel   Works  Co. 
Taylor    Electric   Truck   Co. 

Sprinklers.  Track   and  Road 

Brill  Co..  The  J.  G. 
McGuire-CJumminga  Mfg.  Co. 
St.  Louis  Car  C!o. 

Steps,   Car 

American  Mason  Safety  Tread  Co. 
Irving  Iron   Works 
Universal   Safety  Tread  (3o. 

Steps,    Ladder    and   Stair    (non- 
slipping) 
Irving  Iron  Wks. 

Steps,  Safety 

Irving  Iron  Wks. 
Stokers,   Mechanical 

Babcock    &    Wilcojt    Co. 

Green    Engrg.    Co. 

Westinghouse    Elec     &    Mfe.    (^ 
Storage    Batteries.        (See   Batteries. 

Storage) 
Strand 

Copper  Clad  Steel  Co. 

Roebling's    Sons   Ck]..    J     A. 
Straps,    Car.     Sanitary 

Railway    Improvement    Co. 
BtraetBial  Stosi 

Lackawanna  Steel  Co, 


Subway  Grating 
Irving   iron    Wks. 

Superheaters 

Bat>coek   &   Wilcox   Co, 
Power  Specialty  Co. 

Surface,    Set    &    Barometric    Conden- 

Wheeler  Mfg.  Co.,  C.  H, 

Sweepers,  Snow.     (See  Snow  Plows, 
Sweepers  and  Brooms) 

Switch  Boxes 

Chicago  Fuse  Mfg.    Co. 

Switch  Stands 

Indianapolis  Switch  &  Frog  Co. 
Ramapo  Iron  Works 

Switches,  Track,     (See  Track, 
Special   Work) 

Switches    and    Signals 

Cheatham   lee.    Switching   Devices 
Co. 

Switches   and    Switchboards 

Anderson  Mfg,  Co,,  A,   &  J.  M. 

Electric  Service  Supplies  Co. 
General  Electric  Co, 
Westinghouse  Elec.    &  Mfg.   Co. 

Synchroscopes 

Weston    Elec'l    Instrument    Co. 

Tampers,    Tie 

Ingersoll-Rand   Co. 

Tanks,  Ash  and  Coal  Storage 

Green  Engineering  Co. 

Tanks,  Oil  Storage 

Milwaukee  Tank  Works 
Tapes  and  Cloths,      (See  Insulating 

Cloth,   Paper  and    Tape) 
Telephones   and  Parts 

Electric    Service   Supplies   (k). 
Testing,   Commercial    and    Electrical 

Elec'l  Testing  Laboratories 
Terminals,   Cable 

Standard  Underground  Cable  Co. 
Testing    Instruments,       (See    Instru- 
ments,    Electrical      Measuring, 
Testing,  etc) 
Thermostats 

Consolidated  Car  Heating  (}o. 

Gold  Car  Heating  &  Lighting  Co. 

Railway  Utility  Co. 

Smith  Heater  Co..  Peter 
Thread-Cutting   Tools 

Williams  &  Co..  J.  H. 
Ticket  Choppers  and   Destroyers 

Electric  Service  Supplies  Co. 
Tickets  and  Transfers 

Amer.  Railway  Supply  Co. 

Globe    Ticket    Co. 

Tie  Plates 

Lackawanna  Steel  Co. 
Ties,   Mechanical 

Dayton  Mechanical  Tie  Co. 
lies  and   Tie  Rods.  Steel 

American  Bridge  Co. 

Barbotir-Stockwell    Co. 

Carnegie    Steel    Co. 

International   Steel   Tie  Co. 
Ties,  Wood  Cross.      (See  Poles,  Ties. 

Posts,  etc.) 
Tongue  Switches 

Wh:u-ton    Jr.  &  Co..  Inc..  Wm, 
Tool  Holders 

Williams    &   Co..    J.    H. 
Tool    Steel 

Carnegie    Steel    Co. 
Tools,    Track   and    Miscellaneous 

Advance  Tool   &  Mlg.  Co. 

American    Sleel    &    Wire   Co. 

Chicago  Pneumatic  Tool  Co. 

Columbia  M.   W.  &  M.  I.  Co. 

Electric   Service   Supplies  Co. 

Hubbard    &  Co. 

Johns  Manville  Co..   H.   W. 

Manning,   Maxwell   &  Moore 

Railway    "Track-work    Co. 

Wahlstrom   Tool  Co. 
Tools,  Thread  Cutting 

Williams  &  Co..  J.  H. 
Towers  and  Transmission  Structures 

American  Bridge  Co. 

Archbold-Brady   (k). 

Bates   Expanded   Steel    Truss   Co 

Westinghouse   Elec,    &   Mfg.  Co 
Track  Bolts  and  Spikes 

Lackawanna  Steel  Co. 
Track,  Special   Work 

Barbour-Stockwell   Co. 

Buda  Co. 

Cleveland  Prog  &  Crossing  Co. 

Columbia  M.  W.  &  M.  I.  Co. 

Indianapolis  Switch  &  Frog  Co 

New  York  Switch   &  Crossing  Co 

Ramapo  Iron  Works 

St.  Louis  Frog  4  Switch  Co 

Wharton.   Jr.   &  Co..   Inc.    Wm. 
Transfer  Tables 

American  Bridge  Co. 

Archbold   Brady  Co 
Transfers,      (See   Tickets) 

Archbold-Brady    Co. 
^ansfer  Issuing  Machines 

Ohmer  Fare   Register  Co. 
Transformers 

Allis-Chalmers    Mfg.    Co 

OnersI   Electric  Co. 

Westinghouse  Elec.   &   Mfe.  Co. 
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Ohq  oui  of  Three  is  an 
JE^ecu^ive 


Practically  one  out  of  every  three 
readers  of  the 
McGRAW-HILL  weeklies 
is  an 

Owner 

President 

Vice-President 

Secretary 

Treasurer 

Manager  or 

Banker 

It  is  important  for  your  adver- 
tising to  reach  the  superintend- 
ents, engineers,  master  mechanics, 
foremen,  bosses,  etc., — the  tech- 
nical men.  Goods  are  bought  to 
meet  their  specifications,  new  ma- 
chines or  materials  must  have 
their  O.  K. 

Through  McGRAW-HILL  publica- 
tions you  directly  reach  these  men. 

But  bear  in  mind  that  McGRAW- 
HILL  publications  not  only  reach  the 
men  who  represent  and  serve  the  buying 
power,  but  men  who  actually  are  the  buy- 
ing power.  In  many  cases  they  reach  the 
owner  of  the  company.    They  reach  the 


Power 

Coal  Age 

Electrical  World 

American  Machinist 

Journal  of  Electricity 

Ingenieria  Internacional 

Electrical  Merchandising 

Electric  Railway  Journal 

Engineering  News-Record 

Engineering  and  Mining  Journal 

Chemical  and  Metallurgical  Engineering 


Aese//fi/res  are  oAfai'/ted  /rem  t/je  c/mj///'o7//o/t 
o/tAe ^om/?///rd  r/m//at/o//s  o/J/ffma7/rMf////7/sr, 
Coa/Age.  Chemical  ""^^J^etal/ur^ica/  £n^ineer//f^, 
En^i/iecr/ita Nem-fiecord,  F/tt/meemi^  ^"Miiimq/oiwiia/, 
£/edrica/ mr/d.  E/cctr/c T^'ai'/w^au  /ounia/ -"^ Power. 


administrative  officers.  They  reach  the 
financial  men  behind  the  company.  They 
reach  the  chief  executives — the  manager 
and  his  immediate  aids. 

Twenty-nine  and  one-tenth  per  cent. 
of  the  circulation  of  the  McGraw-Hill 
weeklies  are  men  of  this  executive,  ad- 
ministrative  and  financial  group. 


McGraw-Hill  Company,  Inc. 

Tenth  Avenue  at  36th  Street 
New  York 


The  11  McGraw-Hill  Publications 
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Treads,  Safety,  Stair,  Car   Step 
American  Mason  Safety  Tread  Co. 
Universal   Safety  Tread  Co. 

Trolley  Bases 

Anderson   Mfg.  Co..  A.  &  J.  M. 

Electric   Service   Supplies   Co. 

General  Electric  Co. 

National    Railway    Appliance   Co. 

Nuttall  Co.,   B.   D. 

Ohio   Brass   Co. 

Trolley  Bases,  Betrievlnc 

Ackley  Brake  &  Supply  Corp. 
Anderson  Mfg.  Co.,  A.   &  J,    M. 
Electric   Service   Supplies   Co. 
General    Electric    Co. 
More-Jones  Brass   &  Metal  Co. 
National    Ry.    Appliance   Co. 
Nuttall    Co..    R.    D. 
Ohio   Brass   Co. 

Trolleys   and    Trolley    Systems 
Ford  Chain  Block  Co. 

Trolley    Shoes 

Holden   &  White.  Inc. 
Miller  Trolley  Shoe  Co. 

Trolley    Wheels.       <8ee    Wheels. 
Trolley) 

Trolley   Wire 

American  Steel  &  Wire  Co. 
Anaconda  Copper  Mininr  Co. 
Bridgeport   Brass  Co. 
Copper  Clad  Steel  Co. 
Boebline's  Sons  Co..  John   A. 

Trncks,  .Antomoblle 

White  Co..  The 

Tracks.   Car 

American  Steel   Foundries 
Bemis   Car   Truck    Co. 
Brill    Co..   The   J.   O. 
Mrriiii-c  riimminc-s  Mfe.  Co. 


WHAT  AND  WHERE  TO  BUY 


Co. 


Philadelphia   Holding:   Co. 

St.    IfOuia    Car   Co. 

Taylor  Electric  Truck  Co. 
Tubing,    Steel 

National    Tube    Co. 
Turbines,    Steam 

General    Electric    Co. 

Terry    Steam    Turbine   Co. 

Weetinerhouse  Eleo.    &   Mfr. 
TnnutUes 

Perey  Mtg.  Co.,  Inc. 
A'acuuin    Pumps 

Wheeler   Mfr.   Co..   C.   H. 
Valves 

Ohio  Brass  Co. 

Reading:  Valve  &  Specialties   Co. 

Schutte    &    Koerling   Co 

Weslinghouse  Traction  Brake  Co 
VarnUltea.        (See    Paints,    etc.) 

VenilfnK    Machines.   Drinkinc   Cdd 

Individual   Drinkint  Cup  Co..  Ino 

Ventilators,   Car 

Brill  Co..  The  J.  G. 

National  Railway  Appliance  Co. 

Railway    Utility    Co. 

St.   Lonia   Car  Co. 

ViHes.    Pipe 

Williams   &   Co..   J.   H. 

Voltmeters 

Weston   Electrical  Inst.  Co. 

Waste  Saturation  System 

Milwaukee  Tank  Works 


Water    Cooling    Tower 
Wheeler   Mfg".   Co.,    C. 


H. 


Water    Softening    and    ParUylnE 
Systems 

Scaife   &   Sons  Co..   Wm.   B. 
Wattmeters 

Weston   Elec'l   Instrument  Co. 
Welded    Rail    Joints 

Indianapolis  Switch  &  Frog  Co. 

Rail   Welding  &  Bonding  Co. 
Welded  Steel 

Indianapolis  Switch  &  Prog  Co. 
Welding     Processes     and    ApparatDi 

Electric  Railway  ImproT.  Co. 

Gwieral    Electric   Co. 

Metal    &   Thermit   Corp. 

National   Ry.  Appliance  Co. 

Rail    Welding   &  Bonding  Co. 

Westinghouse   Elec.    &    Mfg.    Co. 

Welders,  Portable  Electric 

Electric  Railway  ImproT.  Co. 
Indianapolis  Switch  &  Frog  Co. 
Rail  Welding  &  Bonding  Co. 

Wheel    Guards.       (See    Fenders    and 
Wheel  Guards) 

Wheel   Grinders 

Wheel    Truing    Brake    Shoe   Co. 

Wheel    Presses.       (See   Marhln* 
Tools) 

Wheels,   Car,   Cast    Iron 

A<»5»n     Mfers     Chilled    Car    Wheel- 
Griffin    Wheel   Co. 


Wheels,    Car.    Steel    and    Steel    Tired 

American  Steel  Foundries 
Carnegie  Steel  Co. 
Standard  Steel  Works  Co. 

Wheels.  Trolley 

Anderson  Mfg.  Co..   A.   &  J.  M. 
Bayonet   Trolley   Harp  Co. 
Columbia  M.  W.  A  H.  I.  Co. 
Electric  Railway  Equipment   Co. 
Electric   Service   Supplies   Co. 
Eureka    Co. 
Greneral    Electric    Co. 
Johns-Manville  Co.,    H.   W. 
More-Jones  B.  &  M.  Co. 
Nuttall   Co..    R.   D. 
Star    Brass    Works 

Whistles,   Air 

General    Electric    Co. 

Ohio    Brass    Co. 

Westinghouse  Traction  Brake  Co. 

Wire   Rope 

American  Steel  &  Wire  Co 
Roebllng's  Sons  Co..  John   A 

Wires  and   Cables 

Amer  Copper  ProdutTts  Co 
Aluminum  Co.  of  America 
American   Elec'l   Works 
American   Steel   &   Wire  Co 
Anaoonda  Copper  Mining  Co. 
Bridgreport    Brass   Co. 
Copper  Clad  Steel  Co. 
General    Ele^'tric    Co. 
Habirshaw  Elec.  Cabb?  Co, 
Kerile  Insulated  Wire  &  Cable  Co. 
Okonite  Co..   The 
Roebling's  Sons  Co..  John   A. 
Standard   Underground   Cable   Co. 
Westinghouse   Elec.    &   Mfg.   Co. 


Wrenches 

Williams   &   Co.. 


J.    H 


jiiiiijiiiiiifMiHMMiiHiiiuiiiiiiiiiiiiHiiiiiiiiiimiimiimiiiiimHHiiiiiiiMiiitiitMimiiiiiiiiiiniiiHiiiimiitiiiHiiiiiimmiimm 


iiiiiiiiiiiiHiuimiiiiiiiiiiiiiMiiiHiiiiiiiiiiiiiimiiiiiiiiimniiiiitiimiimmiiiiiiiHimimHUtfiiiiiiin 


"Had  5  answers  to  the  first  issue" 

So  the  Selma  Electric  Railway  Co.,  Selma,  Ala., 
wrote  us  in   regard   to  their  recent  ad.  in  the 

Searchlight  Section 

of 

Electric  Railway  Journal 

"Searchlight"  ads  are  Opportunity  ads.  They  are 
watched  carefully  each  week  by  the  whole  electric 
railway  field. 

"Searchlight"  ads  cost  little  and  invariably  bring 
prompt  returns. 


For    Every   Business    Want 
"Think  SEARCHLIGHT  First" 


^iiiHiiHUMtiiiiUMiiiiiiiMniiniHniMiiMniiMtriiiiiiininiinriiuMnriiiiitiniiMiiitiiiniiiiiiiiMUiiuhiiMnMMiMiiriiiriinHiiiiuiMniiiiniiMiiriniMiiinitMin 
^iiimiiiiiiiiiiiiiiiiiiriiiiiiiiiiitiiiniiiiiiiniiiMiiiiiiHiiiniinMiiiiiiHiiiiiitiimiiiiiiitiiniiiniiniiniiiiiiinr tiiiKiiuiiiiiin ir.      aiiiiiiiininiiiiimmniiuiiiUiiiuillIwmiiMiUinniimiiniiiitiiniiiiiiiuiiiininimiHniMiniiuuiiiiiiMtiiiiHiMiiiiiiMun 

STUCKI     =   S  ^lUiiluiJJilii^      Car  Heating  aiid  Ventilation    | 

SIDE   ir 

BEARINGS  I 


A.  STUCKI   CO.     = 

Oltwer  BIdit.         I 

Pittsburgh,  Pa.      = 

iiiimnmiiiinnriiiHrnniiiiiHitiiiumiiiiiMniiiiriiiiiMtrtinriiuiiitMHiiHiiiiiiiiitiiiiiiiiiintiiiMiiiMiiMiiiriiiiMiiiiiiiiiiiitniiiitiiii^ 


is  one  of  the  winter  problems  that  you  must 
settle  without  delay.  We  can  show  you  how 
to  take  care  of  both,  with  one  eauipment. 
Now  is  the  time  to  ret  your  cars  ready  for 
next  winter.     Write  for  details. 


The  Peter  Smith  Heater  Company  | 
1725   Mt.   Elliott  Ave.,  Detroit,   Mich.     | 

fiimtinintiuiMnMniMiniMnitriitiMMrMnMiMMiiiMiiiiMniiiniinMiitNiiMiintniiiiiiiiiirrritiiiiniMtiiituMniiHuiinmimrtriiiiiritE 
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MILEAGE  is 
a  big  talking 
point  in  the  Street 
Railway  field.  It 
is  why  Columbia 
Pyramid  Brushes 
are  the  universal 
choice. 

Brushes 
for  all  Railway  Motors 

NATIONAL  CARBON  COMPANY 

Incorporat'd 
_  Cleveland,  Ohio  San  Francisco,  Calif. 

Canadian  National  Carbon  Co.,  Limited,  Toronto,  Canada 

iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii^ 
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ALPHABETICAL  INDEX  TO  ADVERTISEMENTS 


A 

Pan 

Abel,  G.  T 293 

Ackley  Brake  &  Supply  Corp  ■  ■  • 

53.  60.  6' 

Advance  Mfg:.  &  Tool  Co 145 

Ajax  Metal  Co 1  SO 

AUis-Chalmers   Mfg^.    Co.  ..  .240-24  i 

Allison    Co..    J.    E I  I  I 

Aluminum  Co.  of  America.  .  .68-69 
Amer.  Brake  Shoe  *  Fdry.  Co.. 226 

American  Bridge  Co Ill 

Amer.  Car  &  Foundry  Co 1 68 

Amer.   Copper   Products    Corp.. 288 

American    Electrical    Worka 288 

American    Inaulatinr    Machinery 

Co 292 

American  Maaon  8.  T.  Co 224 

.\nier.    R.v.   Supply  Co 280 

American  Steel  *  Wire  Co 287 

American   Steel   Foundries..  ..  64-65 
Anaconda  Copper  Mining  Co.. 28 -29 

Anchor  WebUng  Co 292 

.\nderMn  Mtg.  Co..  A.  *  J.  1I..188 

ArchboldBrady  Co 187 

Archer   *   Baldwin.   Inc. 70 

Amico    Culvert    &    Flume    Mfg. 

Assn 52 

Arnold   Co..    The .i DO 

Arthur   Power   Saving   Becorder 

qq     292 

Asan.'  Mfra.' Chilled  Car"  Wheeli!2a2 


Baboock  &  Wilcox  Co 289 

Barboor-Stockwell  Co 250 

Bate*  £Acpanded  Steel  Truaa  Co.279 
Bayonet   Trolley   Harp   Co..  210.  211 

Beeler.  John  A 110 

Bemis  Car  Truck  Co 264.  265 

Blaw-Knox:   Co 230-231 

Bonney-VehBlage   Tool    Co 202 

Borne.  Scrymier  Co 290 

Bound  Brook  Oil-Iesa  Bearing  Co 

276.277 
Bridgeport  Brass  Co. 

19-22.  Front  Cover 
Brill  Co..  The  J.  6.  .3d  Cover.  309-3  0 

British  Government D.  E 

British  Thomson-Houston  Co C 

Bnckeye  Jack   M{(.  Co 282 

Buda  Co..    The 248.  249 


Cambria   Steel   Co 162-153 

Cameron   Electrical  Mfg.  Co 273 

Canton  Culvert  &  Silo  Co 289 

Carnegie   Steel  Co 274 

Castle.  Inc..  Jama*  M 291 

Cheatham    Elec.    Switching    De- 
vices Co 51 

Chicago  Fuae  Hfg.  Co 255 

Chicago  Pneumatic  Tool  Co.  112- '    5 

Clark   &  Co..   E.  W 01 

Clark  Elec.  &  Mfg.  Co 292 

Cleveland    Armature   Worka. ...    76 

Cleveland  Fare  Box  Co 280 

Cleveland  Frog  A  Crosaing  Co..  289 

Coal  A  Iron  Nafl  Bank Ill 

CoUier.  Inc..  Barron  B 130-131 

Columbia  M.  W.  &  M.  I.  Co. 159-166 
Consolidated  Car  Fender  Co. 234-235 
Consolidated  Car  Heating  Co .  . . 

118,  123-126 

Continental  Fibre  Co..  The 289 

Copper  Clad  Steel  Co 183 

Cooper  Hester  Co.,   The 292 

Creaghead  Engineering  Co 292 

Crouse-Hlnds  Co 135 

Cutter  Co 293 


Dayton  Mechanical  Tie  Co.  .146-147 

Diamond  Htg.  Co 290 

Differential  Car  Co 62- -63 

Donahoo.   J.   T 75 

Dos.sert  jb  Co 140-14 1 

Drew  Electric  A  Mfg.  Co.  .136-137 

Drum  A  Co.,  A.  L no 

Du  Pont  FabHkoid  Co 74 

Duff  Mfg.  Co.. 239 


E 

Pace 

Earll,  Chaa.  I 206 

Economy    Electric   Devices  Co.  . 

180-181.  32  -33 

Economy  Fuse  &  Mfg.  Co 279 

Edison  Swan  Elec.  Co..  Ltd A 

Edwards  Co.,  Inc..  The  O.  M...216 
Elec.  Development  &  Equip.  Co.  179 

Electric    Equipment    Co 76 

Electric  Ry.  Equipment  Co.  .  .54-55 
Elec.  Ry.  Improvement  Co.  .  .58  59 
Electric  Service  Supplies  Co.  .26-27 

Electric  Storage  Battery  Co 214 

Electrical   Testing   I^boratoriea.  1 1 1 

Engel  A  Hevenor 110 

English-Electric   Co..    The.    Ltd...H 

Erie  Electrical  Equip.  Co I4S 

Eureka    Co 1 90  I 


Feustel.  Robt.  M ^ 110 

Flood  City  Mfg.  Co 128 

Ford.   Bacon   &  Davis.  .....  105.  110 

Ford  Chain   Block  Co. 191 

•For  Sale"  Ads 75-79 


Galena-Signal    Oil    Co 79-82 

Gen'l  Elec.  Co.  .  .Back  Cover.  83-94 

Globe  Ticket  Co 250 

Gold  Car  Heating  A  Ltg.  Co 282 

Gould  Coupler  Co 284 

Green  Engineering  Co 172-173 

Griffin  Wheel  Co 275 

Griswold.  Geo.  M 76 

Gurney  Ball  Bearing  Co.  .  .  .244-245 


Habirshaw  Elec.  Cable  Co 169 

Hamilton    Institute.   Alexander. .  203 

"Help   Wanted"   Ad* 75 

Hemphill   &  Wells 110 

Hensley  Trolley  A  Mfg.  Co 150 

Hoist.    Englehardt   W 1 1 0 

Hope    Webbing    Co 29 1 

Horrocks  Desk  Co 287 

Hubbard   A   Co 288 

Hyman  Michaels  Co 76-77 


Indianapolis  Switch  A  Frog  Co. 

196. 197 
Individual  Drinking  Cup  Co.,  Inc.  291 

Ingrersoll-Rand  Co 30-31 

International    Exposition    of   In- 
dustries    204 

International  Register  Co..  The.  220 
Internat'l  Steel  Tie  Co..  The.. 72-73 
Irving  Iron  Works 156-157 


Jackson.    Walter 108 

Jacobs  A  Co..  J.  L Ill 

Jeandron.    W.    J 259 

Jeffery-Dewitt   Insulator  Co....  129 

Johns-Manville   Co..   Inc 293 

Johnson  Fare  Box  Co 76-78 

Johnson   A  Phillips.   Ltd G 

Jumey.  Oscar  C 110 


Eerite   Insalated    Wire    A   Cable 

Co.     .-. 2SS 

Keyes   Products  Co 178 


L, 

Page 

Lackawanna    Steel    Co 242-243 

Locke  Insulator  Mfg.  Co 184 

Lynd-Farquhar    Co 144-145 


UactUIen  Co..  The 1 49 

McCibe  Lathe   Mehy.   Corp.  132-13;< 

McGill  Metal  Products  Co 282 

McGraw-Hill    Book   Co..   Inc.... 217 

McOoire-Cummings  Mfg.   Co 292 

Manning.  Maxwell  &  Moore....  283 

Meisel  Press  Mfg.  Co i22 

Metal  A  Thermit  Corp 174-177 

Mica  Insulator  Co 205 

Miller  Trolley  Shoe  Co.  .  .  .208.  209 

Milwaukee  Tank  Works 291 

Mitcbell-Rand    Mfg.    Co 291 

More-Jones   Braes    &   Metal    Co. 

266.  267 
Morganite  Brush  Co..  Inc. . . . .  .227 

Myerson.  Joseph 75 


Machod  Signal  Co 119 

National  Brake  Co 70  -7 1 

National  Carbon  Co 307 

National  Electric  Specialty  Co.. 281 
National  Metal  Moulding  Co.  .  .  34 
Nat'l  Pneumatic  Co..  Inc.  .  .  .35-50 
Nat'l  Ry.  Appliance  Co.  .  .  .116-117 
National    Safety    Car    A    Eqtilp- 

ment  Co 142- 143 

National  Tube  Co 17 

N.  Y.  Switch  A  Crossing  Co. . . .  192 

Nlles-Bement-Pond  Cn 207 

Nuttall   Co.,   R.    D 154-155 


Ohio  Brass  Co 24-25 

Ohmer  Faro  Eoglster  Co 257 

Okonlte  Co.,  The i5' 

Ordnance   Works H 

Osgood  Bradley  Car  Co ...  .  212.  2  3 


Pace 

Safety   Car  Devices  Co 13-16 

St.  Louis  Car  Company,  The. .  .286 
St.  Louis  Frog  A  Switch  Co.l94.  195 

Samaon    Cordage    Work* 263: 

i  Sanderson  &  Porter 104.  110' 

'  Sargent  A  Liuidy Ill 

Sattley  Co 221 

Scaife  A  Sons  Co..  Wm.  B 289- 

Schutte   A   Koerting  Co.  ...  232-233 

Scofleld  Engineering  Co Ill 

Searchlight    Section 75-79' 

Shanklin    Equipment   Co 260 

Siemens    Works U 

Smith  &  Co.,  C.  E 110  • 

Smith  Hester  Co..  Peter 306 

Smith-Ward    Brake    Co 269 

Southern  Cypress  Mfrs.  Assn ...  1 89 

Standard  Steel  Work*  Co 278 

Standard  Dnderground  Ca)>le  Co.  149 

Star  Brass  Works 272 

Stone   &   Webster 103.  110 

Stucki    Co..    A 306 


Taylor  Electric  Truck  Co 285 

Templeton,  Kanly  A  Co..  Ltd. . .  290  ' 

Terry   Steam   Turbine  Co    .200.  201 

Texas   Co..    The 218 

Thayer  A  Co..  Inc 158  . 

Thew    Shovel   Co 215 

Thomas  &  Sons  Co..  R 185 

Thomas.    Perloy   A 167 

Thompson-Levering   Co 286  . 

Tool    Steel    Gear  &  Pinion   Co.. 

370.  271 
Tubular  Woven  Fabric  Co.  .120-121 


Union  Switch  A  Signal  Co 12 

U.   S.  Electric  Signal  Co 56-57 

United   SUte*   Graphite  Co 261 

U.  S.  Rubber  Co 236-237 

Universal    Lubricating    Co..  251-254 
Dnlrersal  Satety  Tread  Co 292 


Page  A  Hill  Co 223 

Pantasote  Co 134 

Parsons.    Klapp.    Brinckerhoff   & 

Douglas   107 

Paxson  Co..  J.  W 281 

Perey  Mfg.  Co..  Inc 138-139 

Peters  Co..  Q.  D p 
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lator Co '  s 
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Power    Specialty   Co 290 
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Railway    improvement    Co 23 

Railway  Roller  Bearing  Co 268 

Railway    Track-work    Co 67 

Railway    Utility    Co 222 
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Reading  Engineering  Co..  Inc. . .    75 
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Republic    Engineers.    Inc. ......  1 10 

Richey,    Albert    8 110 

Roebllng's  Sons  Co..  John  A 288 

Roller-Smith    Co 193 

Rooke  Antomatio  Bedster  Co.. . 

170-171 
Rnsaell    Mtg.  Co 284 


I 


Tan   Dom  Coupler  Co.. 


225  . 


Wahlstrom    Tool    Co 287 

"Want"  Ad*  75 

Watson-Stlllman  Co 283 

Wendell  &  MacDuffie  Co 203 

Western  Electric  Co .  .219 

Westinghouse  Elec.  A  Mfg.  Co. . 

2.  4-9 
West'gh'se  Traction  Brake  Co.  10 -11 
Weston  Elec'l  Instmment  Co... 301 
Wharton.  Jr.  &  Co.,  Wm..l98.  199 
Wheel  Truing  Brake  Shoe  Co... 292 

Wheeler  Mfg.  Co..   C.   H 256 

White  Co..  The 66 

White  Elecl.  Supply  Co..  T.  C.  .288 
White  Kni:  Corp..  The  J.  G    .108.  110 

Williams    A   Co.,    J.    H 290 

Wish  Service.  The  P.  Bdw ill 

Wood   Co..   Cba*.  N 186 

Woods-Gilbert   Rail    Remodelling 
Co..  Ltd|    B 


Tale  A  Towne  Mfg.  Co. 


Zelnicker  Stipply  Co..  Walter  A. 
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"Exhaust" 
Ventilator 

The  Brill  "  Exhaust " 
Ventilator  not  only  removes 
impure  air  from  the  car 
interior  in  a  highly  efficient 
manner,  but  its  symmetrical 
appearance  on  your  cars 
creates  a  most  favorable  im- 
pression. Furnished  with 
either  register  or  grill  as 
desired. 


Seating 
Rattan 


Brill  Twill-woven 
Seating  Rattan  is  manu- 
factured from  hard, 
glossy  cane  by  the  most 
modern  looms.  It  is  fur- 
nished, either  canvas- 
lined  or  unlined,  in  all 
widths  from  14  to  36 
inches  and  is  easily  ap- 
plied. 


Drop 
Brake  Handle 

The  Brill  Ratchet  Drop 
Brake  Handle,  of  malleable 
iron,  is  furnished  with  a  suitable 
steel  stub  for  welding  to  the  staff 
of  any  standard  type  brake.  It 
is  for  emergency  use  only,  and 
drops  out  of  the  way  when  not 
in  service,  thus  occupying  very 
little  valuable  platform  space. 
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Peter  Witt  Motor  Cars  with  Trailers 

Cleveland's  New  Two-Car  Trains 
for  Heavy  Traffic 

PARTICULAR  interest  is  manifested  in  the  50  new  all-steel  two- 
car  trains  which  the  Kuhlman  Company  is  furnishing  the 
Cleveland  Railway  Company. 

The  motor  cars  are  of  the  Peter  Witt  single-end  design,  large  front- 
entrance  platform  and  double  center-exit  doors,  with  the  conductor's 
position  in  the  center  of  the  car  body.  They  have  an  overall  length  of 
!)2  ft.  ^'A  in.,  a  seating  capacity  of  56,  and  are  mounted  on  Brill  68-E-l 
Trucks  equipped  with  26-in.  wheels. 

The  trail  cars  both  take  on  and  discharge  passengers  through  the  cen- 
terodoors.  They  measure  49  ft.  2  in.  over  the  bumpers,  seat  60  pas- 
sengers and  are  mounted  on  Brill  67-F  Trucks  with  26-in.  wheels. 

Both  motor  and  trail  cars  are  constructed  with  Brill  "Renitent"  all- 
metal  post  casings. 


The  J.  G.  Brill  Company 

Pi-hua.de:  LP  MIA..  Pa.. 


AMERrcAN    Car    Ccx 

ST.    l_OUIS      h.10. 


G.C  Kuhlman  Car  Co. 

CI-EVEl-Ar-JO.  OMIO. 


Wason    MArMF'c  Co. 

5 PR  irviOrict-O.  MA.S&. 
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The  Birney  Safety  Car  of  Today 

To  obtain  the  maximum  reduction  in  power  consumption 
and  the  popular  increase  in  schedule  speed,  the  Birney 
Safety  Car  must  be  of  the  lightest  weight  consistent  with  the 
service  demands. 

That  is  the  reason  why  this  car  today  is  constructed  ac- 
cording to  the  original  Birney  design.  Experience  has  proved 
that  this  lightweight  construction  amply  meets  general  operat- 
ing conditions  and  at  the  same  time  permits  maximum  operat- 
ing results. 

Like  in  the  passenger  automobile,  improved  equipment 
adds  greatly  to  the  general  utility  of  the  Birney  Safety  Car. 
The  car  illustrated  will  be  exhibited  at  the  A.  E.  R.  A.  Con- 
vention, Atlantic  City.  Its  equipment  includes  the  new  type 
motorman's  seat,  "Renitent,"  all-metal  post  casings,  and  new 
motorman's  vestibule  curtain. 


The  J.  G.  Brill  Company  H 

Pi-iil.ade:l.pi-iia.Pa.  LliM 


American    Car    Co.    — 

ST     l_OUIS      MO. 


C. C.  KuHUMAN  Cab  Co.      

Cl_eVEl_AMD.  OHIO 


Wason    Manf'c  Co. 

SPRirsiCFIEIUD.  MASS. 
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Pioneer  in  Electrification — 

TTiis  is  the  Age  of  Steam  Railroad  Electrification 


The  General  Electric  Company,  pioneer  in  the  field 
of  high-voltage  direct  current  railways,  continues  to 
cover  the  globe  with  its  installations. 

In  the  United  States  alone,  forty -four  General  Electric 
high-voltage  direct  current  railways  are  in  operation. 

Japan,  China,  Chili,  Canada  and  Australia,  point  with 
pride  to  their  high-voltage  direct  current  railways 
equipped  by  the  General  Electric  Company. 


Genera 


Brazil  has  ordered  equipment  for  the  Paulista  elec- 
trification and  Cuba  for  the  Hershey  Cuban  Railway. 

The  results  of  the  development  of  steam  railroad 
electrification  from  the  first  step,  taken  twenty  years 
ago  by  the  General  Electric  Company  to  the  com- 
pletion of  the  great  Chicago,  Milwaukee  and  St.  Paul 
Railway  project  are  but  a  part  of  the  service  that  G-E 
engineers  offer  in  the  solution  of  your  problems. 
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"Back  On  The  Job" 

"Joe,  "  said  the  Vice-President  to  the  Manager  of  Operation, 
"among  the  many  things  I  observed  and  discussed  at  the  Convention, 
two  stand  out  prominently  in  my  mind.  They  are  —  that  we  are 
not  now  capitalizing  to  the  fullest  measure  freight  haulage  possi- 
bilities, and  merchandising  our  transportation  in  general." 

"Well,  Boss,"  interrupted  Joe,  "I  came  to  the  same  conclusion 
after  listening  to  the  splendid  papers  and  discussions  on  those 
subjects." 

"There  is  no  question  about  it,  Joe,  and  I  want  you  to  visit  the 
Northern  Ohio  Traction,  the  Chicago  North  Shore  and  Milwaukee, 
and  the  Milwaukee  Electric  Railway  &  Light  Co.  1  understand  they 
all  handle  freight  and  heavy  traffic  with  Westinghouse  motors  and 
HL  control.  A  careful  analysis  of  these  roads  is  bound  to  help  us 
build  up  similar  systems." 
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Pennsylvania 
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250  ''Bungalow"  air  compressors  selected 
by  Largest  Electric  Railway  Line 

All  the  largest  orders  for  Safety  Cars  include  the  "Bungalow"  air  compressor 
— Brooklyn,  200;  Eastern  Massachusetts,  250;  Public  Service  Corpoation  of 
New  Jersey,  200.  The  highly  satisfactory  service  rendered  by  this  dependable 
machine  resulted  in  its  selection. 

Its  light  weight,  low  build,  compact  and  rugged  form — and  above  all,  its  abso- 
lute dependability,  recommends  the  "Bungalow"  to  exacting  electric  railway 
service. 

Not  only  the  large  systems  select  the  "Bungalow,"  but  many  smaller  ones  as 
well.  The  "Bungalow"  is  installed  on  3306  Safety  Cars  operating  on  185 
different  electric  railwaj  5  in  the  United  States. 

Brake  Building  Our  Business  for  a  Lifetime 

Westinghouse  Traction  Brake  Company 

General  Offices:  Pittsburgh,  Pa. 
Works:  Wilmerding,  Pa. 


New  York 
San  Francisco 


Washington 


Chicago 
St.  Louis 
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Safety  Cars  will  speed  up  the  life 
of  your  town,  too! 


No  live  electric  railway  can  afford  to  decrease  its 
usefulness  to  the   community   because — 

The  riding  index  (rides  per  inhabitant  per  annum) 
is  the  gage  of  the  social  and  welfare  life  of  the  town. 

The  Safety  Car  is  the  one  way  you  can  boost  your 
town  while  boosting  your  net. 

Birmingham's  boom  of  25  to  30%  is  characteristic 
of  correct  safety  car  operation  which  means: 

The  inauguration  of  more  car  miles  at  less  cost, 
higher  speed  and  greater  safety  through  your  use 
of  genuine  Safety  Car  equipment. 

It  is  not  a  safety  car  unless  it  is  equipped  with 
automatic  laborless  apparatus,  so  interlocked  that 
regardless  of  the  illness  or  distraction  of  the  opera- 
tor, the  power  will  be  cut  ofiE  instantaneously,  the 
air  brakes  and  sand  apply  immediately  thereafter 
and  the  doors  unlock  for  safe  and  easy  exit.  Further- 
more, it  is  a  Safety  Car  only  when  the  doors  must 


One-Man  Cars  Increase  Traffic- 
One-man  safety  cars  are  proving  popu- 
lar in  Birmingham,  Ala.  Twjenty-five 
of   these   cars   are   now  in   service   on 

'three  of  the  lines  of  the  Birmingham 
Railway,  Light  &  Power  Company.  It 
is  estimated  that  on  the  Lakeview  and 

•^ Highland  lines,  where  "safeties"  are  be- 

/ing  operated,  traffic  has  increased  from 
25  per  cent  to  30  per  cent.    Many  per- 

,  sons  not  heretofore  patronizing  these 
lines  are  reported  to  be  doing  so  since 
the  introduction  of  the   one-man  cars. 


be  closed  before,  the  car  can  start,  and  when  the 
air  brake  must  be  applied  before  the  doors  are 
opened  and  the  step  lowered  in  bringing  the  car  to 
a  service  stop. 


SAFETY  CAR  DEVICES  COMPANY 

Main  Office— Boatmen's  Bank  Bldg.,  ST.  LOUIS,  MO. 
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at  an  important  Tacoma  Junction 


This  location  in  front  of  the  Post  Office  at  Tacoma 
was  one  of  the  great  intersections  during  war  times,  for 
it  was  here  that  the  masses  of  shipyard  workers  trans- 
ferred to  the  Municipal  Railway. 

Through  the  use  of  Phono-Electric  Trolley  Wire  at 
this  and  other  busy  points,  there  was  assured  a  higher 
reliability  of  power  supply  service  than  would  have 
been  possible  if  dependence  had  been  placed  on  copper. 

PHONO-ELECTRIC  is  as  Reliable  in  Peace  as  in  War. 
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Steel  Twin  Tie  Track 


To 
Put  It 
Briefly 


Steel  Twin  Ties 
cost  16  cents 
more  per  foot 
than  wood  ties — 

BUT 

$0.28  per  foot  is 
saved  in  excava- 
tion. 

$1.95  per  foot  is 
saved  in  con- 
crete— 

$0.66  per  foot  is 
saved  by  eliniinat- 
i  n  g  unnecessary 
supplies — 

Total  saving  of  material  with  Steel   Twin  Ties,  $2.73 
per  foot — 

Track  gauging  unnecessary  with  Steel  Twin  Ties — 

50%  labor  saved — 

Large  maintenance  saving! 


■W-.-^^*a, 


Write  for 
and  Full 


THE  INTERNATIONAL 

Manufacturers  of  Steel  Twin 
GENERAL  SALES  OFFICE  AND 
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Steel  Crossing:  Foundations 
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To 
Put  It 
Briefly 


Catalog 
Particulars 


STEEL  TIE  COMPANY 

Ties  and  Crossing  Foundations 
WORKS:  CLEVELAND,  OHIO 


When  the  heavy 
interurban  —  or 
the  big  freight 
— or  the  long 
procession 
of  packed  Safe- 
ty Cars  bump 
across  the  cross- 
ing— 

What  takes  the 
shock? 

If  it's  an  Inter- 
national Steel 
Crossing  Foun- 
dation— 

a — 7-in.  by  143^  pound  Channels  as  side  members  riv- 
eted together  with  %-in.  rivets  and  %-in.  top  and 
5/16-in.  bottom  plates. 

b — creosoted  wood  blocks  with  the  grain  vertical. 

c — A  "shock  absorbing  area"  or  bearing  surface  one  and 
one  half  times  more  than  wood  ties  give  you ! 

No  wonder  so  many  roads  use  them!! 


10 
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You  get  real  dry  sand  with  minimum 
fuel  when  you  use  the 

Keystone  Ssmd  Drier 


Keystone  Sand  Drier 


It  consists  simply  of  a  cast- 
iron  heater  surrounded  by  a 
sheet-iron  hopper,  which 
rests  on  a  perforated  ring. 
Wet  sand  is  shoveled  into 
the  hopper  against  the 
heater,  and  as  it  dries  runs 
out  through  the  perforated 
ring  at  the  bottom. 

It  dries  the  sand  quickly 
and  cheaply;  uses  no  steam 
coils;  is  made  to  burn  any 
kind  of  fuel ;  may  be  located 
and  operated  anywhere ;  it  is 
the  solution  for  your  sand- 
drying  problems. 

Let  us  send  you  our  book- 
let and  give  you  quotations. 


Write  for  complete  data  = 


I   Xiyix:TRic  SERyicE>  Supplies  Co.   | 

=  Manufacturer  of  Railway  Material  and  Electrical  Supplies  = 


PHILADELPHIA 
17th  and  Cambria  Streets 


NEW  YORK  CHICAGO 

50  Church  St.  Monadnock    Building 

Canadian   Distributors:   Lyman  and   Supply   Co.,  Ltd.,   Montreal,   Toronto 
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CAFETYGtRS 

^=^^RE  MOST  EFFECENT 

N  EQUIPPH) 
-WITH- 

KEYSTONE 
SPECIALTIES 


Signs,  headlights,  catchers,  sanders,  car  signal  systems,  gongs  and  gear 
cases — all  equipment  which  is  of  utmot  importance  in  the  building  of  a 
safety  car. 

The  fact  that  these  specialties  used  on  the  standard  Birney  Safety  Car 
were  chosen  from  the  line  of  Keystone  Car  Specialties  is  a  point  for  you 
to  remember  when  buying  safety  cars. 

Our  Bulletin  No.  167  shows  many  other  specialties  for  use  on  safety 'cars — 
equipment  which  has  been  proven  good  and  economical  to  buy. 

Write  for  complete  data 


Electric  Si>kvice>  SijppI/Ies  Co. 

Manufacturer  of  Railway  Material  and  EleetriciU  Supplies 
PHILADELPHIA:  17lh  and  Cambria  Streets  NEW  YORK:  SO  Church  St.  CHICAGO:   Monadnock  Building 

Canadian  Distributors:  Lyman  Tube  &  Supply  Co.,  Ltd.,  Montreal,  Toronto 
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Rotary  or  Reciprocating 

A  Grinder  for 
every  need 

What  kind  of  a  grinder  doyou  need? 

That  depends  entirely  upon  the  condi- 
tion of  your  track  and  the  work  being 
done  or  contemplated. 


Reciprocating   Track    Grinder 


FOR  removing  rail  corruga- 
tions and  grinding  new  or 
slightly  cupped  joints  and 
special  work,  the  Reciprocating 
Track  Grinder  is  easily  the  best. 
Through  the  planetary  action 
of  this  grinder  only  the  mini- 
mum of  metal  and  consequent 
life  is  removed  from  the  rail 
head  in  attaining  a  smooth  trac- 
tive surface  at  least  cost  of  op- 
eration. 


THE  Atlas  Rail  Grinder 
employs  the  rotating 
grinding  wheel  method 
of  operation  and  is  used  with 
good  results  for  removing  the 
surplus  metal  used  to  build  up 
low  joints  by  means  of  arc 
welding. 

It  is  low  in  first  cost.  It  is 
simple  to  operate,  will  last  a 
life  time  and  permit  of  high 
efficiency. 


Atlas  Rail  Grinder 


Universal  Rotary  Track  Grinder 

THE  Universal  Rotary  Track  Grinder  is  built 
along  the  lines  of  the  Atlas  Rail  Grinder  but 
has  several  additional  features  of  advantage  and 
improvement,  justifying  the  slight  additional  first 
cost.  Its  advantages  can  be  summed  up  as  follows : 
Tilted  grinding  wheel ;  Outboard  bearing  on 
grinding  wheel  arbor  for  stability;  Adjustable 
outrigger;  Large  Pneumatic  derail  wheels;  Three 
point  suspension  of  bronze  bearing  of  grinding 
wheel  arbor  for  stability  of  wheel ;  Simple  adjust- 
ments; Ease  of  operation;  Low  working  economy 
and  upkeep. 


Universal  Rotary  Track  Grinder 


RAILWAY  TRACK -WORK  CO. 

3132-48  East  Thompson  St.,  Philadelphia,  Pa. 


ATLAS    RAILWAY    SDPPLY    CX). 
ChicafTO.  111. 


EXCLUSIVE  AGENTS: 
ELECTRICAL   ENGINEERING   4;  CHAS.  N.  WOOD  CO. 

MANUFACTURING  CO.  Boston.   Mass. 

'  Pittsburgh.    Pa. 


HITCHCOCK.    LLOYD    &    CO..    lac. 

77A  Queen  Victoria  St..   E.  C. 

London,  fhigrland 
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How    Many   Passengers   Per   Operative 
Per  Hour  Do  You  Carry? 

'^/  Pmumiatim! 


That's  the  real  test  of  the  PRODUCTION  capacity 
of  your  equipment  and  your  men. 

Two  men  per  car  throughout  the  day  means  that  your 
output  per  operative  is  going  to  be  too  costly  for 
these  days. 

One  man  per  car  for  all  the  base  schedules  and  three 
men  for  two-car  trains  means  that  your  output  per  man 
can  be  raised  at  least  50%. 

PROVIDED  that  the  cars  are  PNEUMATIZED  to 
permit  greater  production  with  no  manual  effort  and  to 
INCREASE  the  schedule  speed. 

The  Safety  Car  is  your  anwer  for  the  one,  and  the 
National  Pneumatic  "Rushour"  line  for  the  other.  You 
get  the  famous  National  Pneumatic  Door  Engine  in 
either  case. 


NATIONAL  PNETOTIC  COMPANY 


TNG. 


50  Church  St.,  New  York  ^^k  ■*C^  Edison  Bldg.,  Chicago 

Works:  Rahway,  N.  J. 
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iFTKe  RESILIENT  RAILWAY  TIE 

I     TTITTrT       'w  -^  ^^3^     Builds  Track  with  no  come  Back 

I 


DAYTON 
Rail  Joint  Booster 


>e, 


As  the  rubber  heel  acts  as  a 
buffer  for  the  human  body, 
so  the  asphalt  cushion  in  the 
Resilient  Railway  Tie  acts  as 
a  buffer  for  your  track  foun- 
dation,and  your  rollingstock. 
It  absorbs  the  hammer  blows, 
which  unless  dissipated  de- 
stroys your  track  foundation, 
causes  the  paving  to  loosen 
and  break,  plays  havoc  with 
the  rolling  stock  and  shatters 
your  patrons  nerves.  This 
shock  absorber  is  found  in  the 
Resilient  Railway  Ties  and 
Joint  Boosters.  A  trial  of  the 
"Joint  Booster"  now  on  old 
track  will  convince  you,  what 
a  new  track  with  Resiliency 
applied  throughout  will  be. 


the  secret  is  Resiliency! 

THE     DAYTON     MECHANICAL     TIE     CO.,    704     COMMERCIAL     BUILDING,    DAYTON".    OHIO 
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Out  of  the  Way  of  Traffic — at  a  moment's  notice, 
and  back  at  work  as  soon  as  the  car  passes. 

The  ERICO  Portable  Bonding  Apparatus  does 
not  grip  the  rail — simply  rests  upon  it.  To  clear 
for  traffic  is  simply  to  pick  up  and  set  aside. 

ERICO  signifies  the  highest  development  in  bonds 
and  bonding  apparatus. 

Welded  bonds  with  a  tenacious  grip  and  a  mole- 
cular contact,  that  show  the  highest  grade  in  effi- 
ciency cost  and  lack  of  depreciation. 

The  rheostat  part  of  the  apparatus  is  moreover  a 
first-class  arc  welding  set,  for  track  or  shop'weld- 
ing  wherever  current  is  available. 

Write  for  further  details  and  prices. 


The  Electric  Railway  Improvement  Co. 


Cleveland,  Ohio 
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Maysville,  Kentucky,  showing  street  scene  before  and  after  Elreco  Combination  Railway  and  Lighting 

Poles  were  installed. 

^ij        Here  is  a  splendid  argument 

for  increased  fares 

If  the  electric  railway  company  favored  the  elimination  of 
old  heavily-laden  wooden  poles,  and  dilapidated  span 
construction,  it  would  be  much  easier  to  receive  an 
unbiased  hearing  on  a  fare  increase  than  if  it  assumed  an 
arbitrary  attitude  when  approached  on  the  .subject  of 
overhead  wiring  conditions  and  new  pole  lines. 

Let  the  Street  Railway  Company  approach  the  Chamber 
of  Commerce  with  a  proposition  to  share  in  the  expense  of 
securing  brilliant  night  illumination  and  eliminating  the 
tangled  web  of  wires  from  overhead  on  main  thorough- 
fares— 

— in  other  words,  sell  the  idea  of  a  "White  Way"  to  your 
town  or  city. 

— and  sell  it  in  the  least  expensive  way,  with  "Elreco" 
Combination  Railway  and  Lighting  Poles. 

Many  big  and  small  municipalities  all  over  the  country 
have  endorsed  this  plan.  Write  for  Catalog  F  containing 
numerous  installation  pictures. 


Electric  Railway  Equipment  Company 


Cincinnati,  Ohia 

30  Church  Street,  New  York  City 
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They  re  always  "on  the  job 


99 


rITTLE  GIANT  Electric  Track 
■^  Drills  are  seldom  seen  idle:  First, 
because  users  once  realizing  their  in- 
dispensable utility,  keep  them  busy. 
Second,  because  their  sturdy,  highly 
perfected  construction  resists  wear  and 
severe  service  even  in  the  hands  of 
unskilled  operators. 


Over  I200  Little  Giants  now  in  track 
drilling  service  are  performing  the 
work  ten  to  twelve  times  faster  than  old- 
time  hand  methods  at  a  saving  of  85 
to  90%  in  cost. 

Put  them  on  your  Spring  construction 
and  repair  work.    Ask  for  bulletin. 


Illustration  shonvi  Little  Giant  Track  Drill  on  the  Georgia 
Railivay  and  Poiuer  Company  property,    Atlanta,     Ga. 

Chicago   Pneumatic  Tool  Company 

Chicago  Pneumatic  Building   .   6  East  44th  Street   .   New  York 

Sales  and* Service  Branches  all  over  the  World  ^^^^^ 

•BntMiNOHAM  •ChicaOo       •Dentonf       GUB  JoniN  ♦Mitwiajous     •Philaocuwa     Richmond  •Seattle       Barcelona    Brusseu  CHRisnASiA       Honolulu        aUM^DON  •MOKTlttAL    Seoui         VANOOWak 

•Boston  KMncinnati     Elooraoo    Franklin  aLosANOELES  aNew  Oruans  •Ptttsbuhoh        Salt  Lake  Cnv  •9r.  Loms  •Berlin  Buenos  Aires  •Prascrburch    Johannbburo    Madrid     Osaka  Tokyo        WiNNino 

«BUTTALO  •CLfVLlAND       EL  PASO  HOUSTON       MaWAUKEE    aNEW  YORK  •PORTLAND  •SaN  FXANCISCO      T\JCS0N  BOMBAY  CaOU  HAVANA  LlSbON  MILAN         -PARIS  TORONTO 


BOYER  PNEUMATIC  HAMMERS  ••  UTILE   GIANT  PNEUMATIC  AND  ELECTRIC  TOOLS 
CHICAGO   PNEUMATIC  AIR  COMPRESSORS  • -VACUUM  PUMPS  ••  PNEUMATIC  HOISTS, 


HaanflaflffiBi 
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t/OiACONDA 

COPPER 
WIRE 


The  inability  to  secure  an  adequate 
supply  of  raw  material  seriously  ham- 
pers production  in  many  industrial 
plants.  Diminished  output  of  man- 
ufactured products  is  the  inevitable  re- 
sult of  this  condition  as  it  exists  today. 

Anaconda,  however,  is  particularly  for- 
tunate in  this  respect.  By  controlling 
its  own  supply  of  raw  material  and 
carrying  out  each  manufacturing  proc- 
ess under  centralized  supervision,  out- 
put is  enabled  to  keep  pace  with 
demand. 

Today  the  slogan  ''From  Ore  to  Fin- 
ished Product"  assumes  a  more  im- 
portant meaning  to  users  of  copper 
wire. 


"Sfvom  Ore  toS^inished  cProducV 


October  16,  1920 


Electric    Railway    Journal 


19 


tofltshind  In 


melfisfotj/oT  the 
^Pole  Indusfrt^ 


'T'HE  P  &  H  Guaranteed  penetra- 
tion Process  of  Butt-Treatment 
is  the  first  of  its  kind  in  the  history 
of  the  pole  industry  that  guarantees 
uniform  penetration  of  the  preser- 
vative throughout  the  groundline 
area  of  the  pole. 

With  every  shipment  of  poles 
butt- treated  by  this  process  the 
buyer  receives  a  written  guarantee. 
Page  &  Hill  Co.  guarantees  with- 
out qualifications  to  refund  the 
entire  butt-treating  price  on  every 


pole  that  does  not  show   \ 
uniform  penetration. 


inch 


Every  pole  buyer  knows  what  a 
revolutionary  departure  this  is  from 
old  methods,  and  what  this  guaran- 
teed penetration  process  is  going  to 
mean  in  longer  life  for  poles,  in 
fewer  replacements  of  poles,  and  in 
reduction  of  maintenance  costs. 

This  guaranteed  process,  moreover, 
costs  but  little  more  in  the  first  cost, 
and  in  the  long  run  is  far  cheaper. 


No  other  process  guarantees  a  uniform  penetration.   Accept 
no  other  but  the  P  S  H  Guaranteed  Penetration  Process. 

Write  j or  Particulars. 

PAGE  &  HILL  CO. 

Minneapolis,  Minn. 


BRANCH  OFFICES: 

Times  Bldg.,  New  York.  N.  Y.  1111  Carter  Bldg.,  Houston,  Texas 

717  Bryant  Bldg..  Kansas  City,  Mo.         31 1  Sumpter  Bldg..  Dallas.  Texas 

19  So.  LaSalle,  Chicago,  III.  1416  Starks  Bldg.,  Louisville,  Ky. 


Originators  of  the  P  &■  H  Guaranteed  Penetration 
Process.  Producers,  manufacturers,  and  foremost 
in  the  Butt-Treatment  of  Cedar  Poles. 


PAGE6<.HILLC9 

1920 

GUARANTEED 

One-Half  Inch 

SENETRATieS 


This  disc  countersunk,  on  ihe  butt-end 
of  every  pole  Butt- Treated  by  the  P  &  H 
Guaranteed  Penetration  Process  is  your 
assurance  of  one-half  inch  penetration. 
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Old  Dan  McGrew  of  the 
Baltimore  "U"  sez,  "Those 
old  bonds  will  never  do, 
they'll  last  a  short  while 
just  like  any  new  style,  and 
when  they  break  down 
they'll  go  out  by  the  mile. 

"For  girder  rail,  there's  nothing  so  frail  as  bonds  that  quickly  work 
loose  and  fail,  they're  hard  to  repair,  and  they'll  give  you  a  scare  if  you 
figure  the  power  loss  you're  bound  to  find  there. 

"For  repairing  a  frog,  a  switch  or  a  mate,  an  Indianapolis  welder,  if  it  isn't 
too  late,  for  every  cent  spent  will  save  you  a  dollar,  and  you  can  be  sure  that 
there  won't  be  a  holler. 

"So  Apex  welded  joints  for  mine,  on  girder  rail  they're  simply  fine,  the  cost 
per  joint  will  end  your  doubt  and  you'll  never  again  be  without." 

So  when  splice  bars  were  down  and  the  joints  cupped  and  bent,  for  Apex 
joints  the  P.A.  promptly  sent. 

And  again  and  again  Old  Dan  McGrew  insists  that  the  rails  are  now  better 
than  new. 

The  Greatest  Aid  of  the  Way  Engineer 


INDIANAPOLIS  SWITCH  &  FROG  COMPANY 

SPRINGFIELD,  OHIO 
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Jd/ey  A II- Steel  No- Staff 


Self-Contained 


Compact 


No  Sprockets 


Dependable 


Powerful 


No  Chain  Cutting 


As  reliable  in\  release 
as  in  application 

For  Both  Light  and  Heavy  Cars 


ackley 
""'Brake  "^' 


ACKIEYDRAKE  S^  SUPPLY  CORPORATION 

G  S  AGKLEY  D'  COMPANY.  REPRESENTATIVES 

i1  50  Church  Street,New-Yoik,USA,  \ 

^  °  QMr aJdrpys'Ackkbrai-fi" 
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Do  you  know  the  difference 

between  deseamed  rails  and  ordinary  rails 

Note  how  the  Lackawanna  Deseaming  Process 
eliminates  weak  surface  metal,  thereby  increasing 
durability  of  rail  head  and  preventing  fracture 
in  base — 


? 


Our  previous  two-page  advertisements  have  made 
plain  the  necessity  for  removing  the  weak  lami- 
nated partially  decarburized  metal  at  the  head 
and  base  of  rails,  in  order  to  secure  a  harder 
longer-lived  running  surface  and  a  greater  safety 
from  cracking  and  fracture.  This  announce- 
ment will  explain  how  the  desired  metal  improve- 
ment is  accomplished  in  the  Lackawanna  De- 
seaming  Process. 

The  machine  by  which  the  weak  metal  at  the 
location  of  the  rail  head  and  base  is  removed  sub- 
jects the  hot  rail  bar  on  top  and  bottom  surfaces 
to  cutting  action  from  teeth  on  two  opposed  ro- 
tating saw  discs,  just  after  the  hot  bar  comes 
down  the  mill  table  from  the  last  roughing  pass. 
During  this  stage  of  travel  a  collar  roll  turns  the 
rail  bar  so  that  its  head  is  down  and  the  base  up. 
The  bar  then  enters  a  tunnel  about  20  feet  long 
and  lined  with  fire  brick  to  check  heat  radiation. 


Upper  saw  disc  taken   from   the  machine. 


iine  marnme  in  icMcti  the  deseaming  ot>eration  w  carried  out  The 
tono  whUe  Un»  (a  tK»  hot  raU  bar  emerging  Jrom  the  finish  rolls  after 
•    intt   subjected   to   the.  action  of   t/ie   deseaming  sates. 


(See  diagram  on  opposite  page).  It  is  then 
forced  between  the  saw  discs  by  a  pair  of 
driven  pinch  rolls,  adjustable  to  bars  of  vari- 
ous sizes  and  having  guides  for  the  top,  bottom 
and  sides  of  the  bar.  Adjustment  of  the  saws 
is  made  for  a  cut  %  inch  or  at  the  extreme 
3/16  inch  deep.  A  second  set  of  driven  pinch 
rolls,  on  the  delivery  side,  helps  to  force  the  bar 
against  the  cut  of  the  saw  teeth  and  similarly 
a  second  set  of  guides  here  helps  to  hold  the 
bar  rigidly  and  firmly  during  passage  through 
the  saw.  From  the  delivery  set  of  pinch  rolls 
the  bar  travels  through  about  40  feet  more  of 
tunnel  similar  to  that  on  the  entering  side 
and  then  goes  on  its  way  at  a  speed  of  about 
350  feet  per  minute,  is  slowed  down  by  the 
cutting  operation  to  about  79  feet  per  minute, 
and  on  leaving  the  saw  rapidly  picks  up  speed 
until  it  enters  the  finishing  stand  at  about 
500  feet  per  minute. 

The  upper  saw  disc  (operating  on  the  base  of 
the  bar)  has  an  8-inch  and  the  lower  (operat- 
ing'on  the  head)  a  6-inch  face.  Both  are 
driven  from  belted  motors,  are  5  feet  in  dia- 
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ALL  LACKAWANNA  RAILS  ARE  DESEAMED 


Diagram  showing  position  of  saws  and 
pinch  rolls. 


^        (^        IrSfs        frSi\ ^j5tl (S^ 


y"t^^ 


I^Pinch  rolls 
'$^        (m^        (0\         (r^        f^         (r^r"    (^ 


k 


meter,  and  run  at  a  peripheral  speed  of  25,000  feet  per  minute,  or,  in  other  words, 
both  discs  together  make  800,000  tooth  contacts  with  the  bar  per  minute.  The 
capacity  of  the  machine  is  170  tons  of  rails  per  hour. 

All  Lackawanna  Rails  of  50  pounds  per  yard  and  heavier  are  now  deseamed 
by  this  process,  which  in  connection  with  high  chemical  purity  makes  the 
Lackawanna  product  unquestionably  superior  to  ahy  rails  that  have  ever  been 
offered. 

Watch  for  other  announcements,  which  will  give  interesting  data  on  rail  per- 
formance, and  send  for  our  book  "The  Lackawanna  Deseaming  Process." 


■<l<fniing  the  position  »n  which  the  vartiallv 
'inUhed  rail  bar  travels  between  the  saws, 
■iiirt  ihe  extent  to  which  soft  melal  is 
tii>"H-i'fl  nt   the  head  and  base. 


For  Railroad  Construction  Work 

Lackawanna  E|  canoes 

Sheet  Steel  Piling  Concrete  Reinforcing  Bars 

'rUoufeanda  of  tons  of  Lackawanna  Steel  Sheet  Piling-  are  used  by 
American  Railroads  for  construction  ajid  permanent  protection  ol  bridffe 
pierB,  temporary  and  permanent  retaining  walls,  ^ade  elimination 
work,  etc. 

Maintenance   departments   which   keep    a   stock    of   Lackawanna   Sheet 

Piling  on  hand  as  permanent  equipment  find  this  material  an  invaluable 
help  in  repairing  washouts  and  for  other  emer- 
gency jobs.  Lackawanna  Sections  are  made 
in  a  wide  range  of  types  and  sizes  from  which 
one  can  be  selected  for  safety  and  economy 
imder  practically  any  conditions. 


ummmm 


The  Lackawanna  Flexible  Interlock  is  not  only 
superior  in  strength  and  water-tightness  but 
permits  obstructions  in   the  piling  line  to  be 

passed  without  undue  deflection  and  is  adapted  to  the  construction  of 

irregular  walls  and  small  circulai*  enclosures. 

Our  Sheet  Piling  Engineers  will  gladly  cooperate  with  railroad  con- 
Htruetion  officiEiIs  in  determining  the  most  desirable  methods  and  sections 
lor  difficult  work  and  will  submit  valuable'  cost  data.  Send  for  oui* 
book.  "Lackawanna  Steel  Sheet  Piling." 


The  broad  and  deep  dfi)i'e!isiong  at  regular  intervals  in  the  bar  surface 
lake  the  place  of  excess  and  waste  metal  comprising  the  projections 
on  ordinary  types  of  deformed  bars. 

The  bonding  surface  of  the  Blcannes  Bar  is  15  per  cant  greater  than 
that  of  a  plain  square  bar  of  the  same  nominal  size. 

The  Elcannes  Bar  is  uniformly  designed,  the  deformations  being  fto 
arranged  on  opposite  sides  of  the  bai'  that  a  practically  onvarying 
<Toss-sectional  area  is  maintained. 

The  regular  surface  and  uniform  section  render  handling  easy  and 
reduce  the  difficulty  of  fabrication  or  bending  in  shop  or  field.  The 
Elcannes  Bar  is  manufactured  exclusively  by  the  Lackawanna  Steel 
Company.     Send  for  complete  information. 


lackaiBonno  .Steel  Ipmpaoy 

General  Sales  Office  and  Works:  Lackawanna,  N.  Y. 

Atlanta  Boston  Buffalo  Chicago  Cincinnati  Cleveland.       Detroit        New    York        Philadelphia        St.    Louis         San    Francisco 

Sole  Exporter  ol  Our  Conimernal  Pi-otUicts:  Consolidated  Steel  Corporation,  165  Broadway.  New  York 
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HERMIT  INSERT  MIL  WEIDING 


7 


FORT 


In  1794  Gen.  Anthon)-  Wayne  built  a  stockade  fort 
for  protection  against  the  Indians,  the  site  of  which 
fort  now  bears  his  name. 

Although  the  old  protection  is  no  longer  necessary, 
the  city  track  of  Fort  Wayne  is  receiving  a  new  kind 
of  protection. 

By  the  recent  order  to  install  a  considerable  number 
of    THERMIT     INSERT    WELDS    in    For: 
Wayne,   this  section  of  track   will   shortly  be  pro- 
Send  for  Pamphlet  1232 


MEIAL&^THERMIT 

CCWRPORiyl^ATI  ON 


tected  against  cupping  and  short  life,  because  ths 
rails  are  made  continuous  and  there  is  no  chance  for 
the  rail  ends  to  work  loose  and  pound. 


"THEHWITWEIPOW 


^mtm^ 


^  ySan  Francisco 
.  Toroivto 


agigggiggg, 
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Higher  Coal  Costs 
Demand  Every 
Economy 

Install   Economy 
Car  Meters 

and 

Reduce  Your  Coal  Bill 

Automatic  Stokers,  Modern  Boilers, 
High  Efficiency  Turbines  will 
lower  your  power  generating  costs. 

But— 


The  Watch  Dog  of  Your  Coal  Pile 


IF  power  is  wasted  by  careless  car  operation,  coal  also  is  being  wasted.  It  is 
necessary  to  stop  the  leaks  at  both  ends.  There  is  a  direct  connection  between  power 
consumption  at  the  car  and  the  coal  pile  at  the  power  house.  Every  Kilowatt  hour 
wasted  at  the  car  means  so  many  pounds  of  coal  wasted. 

The  ECONOMY  METER,  by  indicating  to  the  motor  man  the  most  economical 
method  of  operation,  will  stimulate  him  to  avoid  waste  of  power  on  his  car  without 
sacrificing  safety  or  schedule. 

No  matter  what  method  of  training  a  motorman  is  given,  whether  he  is  coached  to 
reduce  his  power-on  time,  to  increase  his  coasting  time,  to  decrease  his  braking  time — 
or  all  three — if  he  improves  his  car  operating  efficiency  the  ECONOMY  METER 
will  credit  him  with  a  true  record  of  the  power  he  saves. 

The  Watchdog  of  Your  Coal  Pile 

ECONOMY  POWER  SAVING  METERS,  by  recording  the  Kilowatt  hours 
consumed,  show  both  the  motorman  and  the  management  the  individual.  "Power 
Bills."    Thus  they  get  down  to  the  very  fundamentals  of  energy  checking  and  saving. 

In  addition,  individual  car  energy  records  afford  data  of  high  engineering  value  and 
a  convenient  basis  on  which  to  inspect  car  equipment. 


ECONOMY  ELECTRIC  DEVICES  COMPANY 

L.  E.  GOULD,  Pres. 

Old  Colony  Bldg.,  Chicago 


National    Railway   Appliance  Co.,   New   York 
L.  A.  Nott,  San  Francisco 


Cable  Address:  Sangamo,  Chicago. 

Burton   R.  Stare  Co.,  Seattle 
J.  G.  Monahan,  Los  Angeles 


Ludwig    Hommel    A   Co.,    Pittsburgh 
Grayson   Railway   Supply   Co.,   St-  Louis 
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The  Warning  Eyes 

The  motorman  will  not  run  by  U.  S.  Electric 
Signals.  They  clearly  show  when  to  go  —  and 
when  to  stop — they  cannot  be  misread. 

U.  S.  Signals  are  automatic — there  is  no  human 
element.  The  first  car  to  reach  a  cut-in  contactor 
has  the  right  of  way — and  that  is  shown  by  the 
signal.     They  assure  safety  and  insure  you. 


"Prevent"  instead  of  "cure."     Start  now. 
for  particulars. 


Write 


United  States  Electric  Signal  Company 

West  Newton,  Massachusetts 

Representatives : 

Western:   Frank   F.   Bodler,  Monadnock   BIdg.,   San  Francisco 

Foreign:   Forest   City   Flectric   Ser^Hces   Supply   Co..   Salford,   England 


October  16,  1920  Electbic    Railway    Journal  27 


The  man  who  jumps  on  a  car,  rides  three  or  four  blocks  and 
then  jumps  off  is  the  kind  of  passenger  it  pays  to  cultivate. 
The  short  distance  rider  is  the  profitable  one. 

But  with  fare  increases,  a  notable  decrease  in  the  number  of 
short  ride  customers  is  a  condition  which  confronts  many 
electric  railroads.  Higher  fares  and  odd  coins  to  handle 
discourage  this  class  of  patronage. 

The  problem,  then,  is  to  retain  all  the  advantages  of  the  unit 
fare  while  enjoying  the  additional  revenue  of  the  higher  rate. 
Accomplish  that  result  and  you'll  bring  the  short  ride  cus- 
tomer— the  profitable  customer — back  to  the  fold. 

Johnson  Fare  Boxes  and  Johnson  Metal  Tokens  are  bring- 
ing about  a  return  of  the  short  ride  passenger  on  hundreds 
of  the  country's  electric  railways. 

It's  easy  to  understand  why.  A  man  with  a  pocket  full  of 
metal  tokens  forgets  about  the  odd  fare  and  the  higher  rate. 
To  him  a  ride  means  only  one  less  token — and  he  rides,  re- 
gardless of  whether  the  trip  be  long  or  short. 

Our  Engineering  Department  will  gladly  furnish  com- 
plete data  on  Johnson  Fare  Boxes  and  Metal  Tickets. 
Write  for  all  the  facts — today. 


JOHNSON  FARE  BOX  COMPANY 

Ravenswood,  Chicago,  III. 
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As  essential  to  safety  as  the  letters  S-A-F-E  which  form  part  ui  their  name. 
All  the  other  devices  of  the  safety  car  operate  from  the  inside — but 


H-B  Life  Guards 


render  protection  where  the  car  might  come  in  fatal  contact  with  the  body  of  the 
pedestrian — namely,  beneath  the  wheels. 

The  H-B  Life  Guard  is  now  the  standard  on  most  roads  in  this  country  and  should 
be  on  yours. 

Send  for  details. 

The  Consolidated  Car  Fender  Co. 

Providence,  R.  I. 

General  Sales  Agent 

Wendell  &  MacDuffie  Co. 

61  Broadway,  N.  Y. 


Not 

an 

Attachment 

— an 

Essential 

!  !  I 
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DAVIS  STEEL  WHEELS 


American   Steel  Foundries 

1100   McCormicfe  BiiiIdin6,Chicado 


30 


iLECTBic    Railway    Journal 


October  16.  li>20 


On  October  second  this  paper  carried  a  four- 
page  advertisement,  showing  how  Tulc  in  a  com- 
petitive test  with  a  well  known  brand  of  oil,  actu- 
ally reduced  lubricating  costs  44>4%.  For  the 
benefit  of  those  readers  who  may  have  over- 
looked this  remarkable  story  we  are  repeating  it 
on  these  pages,  at  the  same  time  supplementing 
some  figures  on  mileage  costs  which  should  be 
of  equal  interest  to  all  users  of  lubricant. 


Page  1 


Comparative  Cost  per 

1000  miles.  Check  with 

figures  on  the  opposite 

page 

Oil  used  on  these  cars 


Car   No. 
615 
633 
488 
490 
312 

Mileage 
2103 
4128 
2468 
2985 
2637 

$.302  /..r 

1000 

miles 

with  oU 

Tulc  used 

on  these 

Car   No. 
616 

Mileage 
3965 

6.34 

2573 

486 

2927 

492 

2069 

314 

2934 

14468  mi. 

$.165  per 

1000 

miles 

with  Tulc 

I  he  problem  uf  cutting  down  iubrkatin^r 
costs  is  assuming  greater  importance  cveT>' 
day.  Any  method  of  lubricattngthat  even  sug- 
gests the  possibility  of  cither  lowering  co6(s  or 
improving  service  is  worthy  of  attention.  A 
method  that  guarantees  both  of  these  things 
demands  immediate  consideration. 

Pages  two  and  three  of  this  adveniscment 
tell  how  TULC  in  a  competitive  test  with  a 
widely  used  brand  of  lubricating  oil  actually 
reduccd  lubricating  costs  nearly  45%. 

Turn  to  this  chart.  It  show's  at  a  glance  just 
how  the  remarkable  efficiency  of  Tulc  b<;- 
comcs  apparent  when  compared  with  the  re- 
suhs  obtained  with  other  methods  of  lubrica- 
tion. 

Sec  pa^es  2.  3  and  4. 


TULC  +Uiiiveisal  Service 
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Page  2  and  3 
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Oil  used  on      No.  61 
these  cars 

488 


rULC  used      No 
on  these 


-ruyti) 


^C0mf<:'^ 


(15  feal.  3  Q"'  "•       •        , 


'*-'<^. 


<**. 


^%^2: 


?^i^^^-^^ 


"'"ist 
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Page  4 

Special  Offer 

This  offer  is  not  "special"  in  the  sense 
of  being  made  for  a  limited  period.  It 
is  open  to  any  Electric  Railway — any- 
where— anytime.  If  you  have  not  al- 
ready taken  advantage  of  this  opportu- 
nity to  reduce  your  lubricating  costs 
with  Tulc,  write  or  wire  today.  Our 
service  men  are  waiting  to  serve  you. 


THE    UNIVERSAL 
LUBRICATING  CO. 

CLEVELAND  OHIO 
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That  Extra  Mileage  Is  Yours 
—If  You  Want  It 


The  rapidly  increasing  demand  for  Galena  Electric  Car 
Oil  is  due  to  the  general  recognition  of  its  exceptional 
lubricating  ability,  as  shown  by  the  remarkable  service 
records  attained  on  hundreds  of  Electric  Railways 
throughout  the  United  States.  These  performance  records 
show  not  only  a  substantial  increase  in  miles  to  the  gallon 
— as  compared  to  other  oils — but  a  practical  elimination 
of  that  menace  to  efficient  operation — the  hot  box. 

GALENA  ELECTRIC  CAR  OIL  is  made,  of  course, 
by  Galena  process  and  carries  in  suspension  a  percentage 
of  oxide  of  lead,  which  fills  the  interstices  and  micro- 
scopically rough  surfaces  of  the  journal  and  produces  an 
absolutely  smooth  surface,  thereby  reducing  friction  to  a 
minimum.  The  result  is — greater  mileage,  longer  life  to 
journals  and  bearing  surfaces  and  the  avoidance  of  costly 
delays  due  to  tie-ups  through  hot  boxes. 

Galena  lubrication  methods  are  the  results  of  specializa- 
tion and  long  experience;  a  practical  test  is  all  that  is 
necessary  to  prove  their  value  in  producing  efficient  and 
economical  lubrication,  and  the  test  is  yours  for  the  asking. 

When  Galena  Service  Goes  In — 
Lubricating  Troubles  Go  Out! 


THE  GALENA-  SIGNAL  OIL  CO. 

NEW  YORK  FRANKLIN ,  PA .  CHICAG  O 

O/Tjces  Ji2  dll principal  .American  Cities 

LONDOK  BUENOS  AIRES  PA.RIS 


^^ol^t-'^t 


SilRVICE 
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Oils  That  Save  Their  Cost 
— In  Service 

It  is  surely  just  as  important  to  have  satisfactory  lubri- 
cation in  the  power  house  as  on  the  cars.  Galena  Poivn- 
House  Valve  and  Engine  Oils  are  built  to  give  service — 
not  fair  to  good  service  occasionally,  but  satisfactory,  de- 
pendable service  all  the  time.  Made  of  the  highest  grade, 
selected  stocks,  these  oils  have  a  reputation  for  uniformity 
and  reliability  that  has  been  built  upon  years  of  excep- 
tional service  giving.  * 

Experience  has  taught  the  lesson  that  lubrication  costs 
cannot  be  correctly  estimated  by  the  cost  per  gallon  of 
oils.  There  are  other  factors  dependent  upon  proper 
lubrication,  such  as  fuel,  wear  and  tear  on  machinery, 
repairs  and  replacements,  that  must  be  considered.  There- 
fore it  is  lubricating  units  of  service  and  not  of  gallons, 
that  counts.  Galena  Power  House  Oils  are  not  ordinary 
lubricants,  but  special  treated  products  of  extra  strength 
and  vitality  that  gives  longer  life  and  increased  efficiency. 
There  are  many  instances  where  they  have  actually  saved 
their  cost  by  savings  effected  in  the  items  above  named. 

Galena    Quality    Is    Our 
Bond  and  Your  Security! 


-o 


THE  GALENA-  SIGNAL  OIL  CO. 

NEW  YORK  FRANKLIN ,  PA .  CHICAC O 

Of/jces-  Jn  .31/ princJp^I  ^merictsn  Cj'ties 
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A  large  percentage  of  accidents  on  trolley  lines  happen  at  night. 

A  nything  therefore  that  safeguards  night  operation 

materially  affects  the  claim  department 


G-E  Headlights  Reduce  Accident  Claims 


From  800  to  a  1000  feet  in  which  to 
check  speed  in  emergencies  provides  a 
good  factor  of  safety.  If  your  motor- 
men  operate  imder  such  conditions, 
your  claim  agent  will  have  less  work. 

Where  roads  cross  the  right-of-way 
and  an  up-grade  or  other  cause  of  over- 
load reduces  line  voltage,  conditions 
are  ideal  for  a  serious  accident.  With  a 
GECO  resistor  and  an  incandescent 
headlight,  however,  vehicles  and  pedes- 


trians are  warned  in  ample  time  by  the 
headlight's  beam  and  also  the  motor- 
man  can  see  in  time  to  stop,  obstruc- 
tions that  might  wreck  his  car. 

Incandescent  headlights  have  low 
maintenance  and  comparatively  no 
repair  ccst.  They  are  made  highly 
efficient  by  the  GECO  resistor  which 
maintains  practically  ^constant  current 
regardless  of  trolley  voltage  fluctua- 
tions. 


GECO  Lights  are  Always  Bright 

Ask  us  for  Bulletin  63,800 


General^Electric 


General  Office 
Schenectady:  NY 


Company 


Sales  Offices  in 
all  large  cities 
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P.  H.  Gadsden  for  President 
of  the  Association 

THE  selection  of  Philip  H.  Gadsden  for  president  of 
the  American  Electric  Railway  Association  is  a  wise 
choice.  His  very  important  part  in  the  work  of  the 
Federal  Electric  Railways  Commission  has  given  him 
a  vision  of  the  industry  as  a  whole  and  a  comprehen- 
sion of  its  problems  that  make  him  pre-eminently  fitted 
for  the  place.  The  responsibilitie.^;  of  the  office  at  this 
time  are  exceedingly  great  and  critical,  for  upon  the 
manner  in  which  the  industry  proceed.s  to  rehabilitate 
itself  and  carry  into  execution  the  recommendations  of 
the  Federal  commission  depends  the  future  of  the  elec- 
tric railway  business.  Mr.  Gadsden  also  has  a  very 
keen  and  enlightened  understandin.tc  of  the  problem  of 
public  relations,  which  is  undoubtedly  a  vital  part  of  the 
reconstruction  work  to  be  done. 

In  connection  with  its  report  the  committee  on  nom- 
inations made  a  recommendation  of  great  importance  in 
connection  with  future  workings  of  the  association.  It 
set  up  this  year  as  the  fixed  policy  of  the  association 
that  in  the  selection  of  officers  the  association  should 
be  guided  by  the  requirements  of  the  time,  unaffected 
by  the  choice  of  previous  years.  This  is  contrary  to 
the  custom  of  advancing  the  vice-president  in  succession. 
Without  reference  to  the  elections  just  consummated, 
the  wisdom  of  this  general  principle  is  obvious. 


American  Executive  Committee 
Enlarged 

THE  action  of  the  association  in  enlarging  the  exec- 
utive committee  from  fourteen  to  twenty  members 
by  the  addition  of  six  members-at-large  is  also  a  good 
move  for  the  reasons  given  for  this  change  by  President 
Pardee  in  his  presidential  address.  The  association  has 
always  been  fortunate  in  the  composition  of  its  executive 
committee.  The  constitution  adopted  at  the  time  of  the 
reorganization  in  1905  has  brought  to  the  body  the 
services  of  distinguished  executives  who  have  given 
unstintingly  of  their  time  and  thought  to  the  welfare  of 
the  association.  Nevertheless,  it  is  at  least  theoretically 
true  that  changes  in  policy  considered  desirable  by  the 
body  at  large  cannot  quickly  be  registered  under  the 
practice  which  has  really  meant  that  but  one  railway 
man  is  elected  an  officer  of  the  parent  association  each 
year.  This,  with  the  fact  that  past-presidents  of  the 
parent  association  are  members  of  the  executive  com- 
mittee, though  without  vote,  has  still  further  tended  to 
prevent  changes  in  policies  which  have  once  been 
adopted. 

The  recognition  of  the  interests  of  the  manufac- 
turer members  of  the  association  by  the  addition  of  five 
members  to  the  executive  committee  when  the  manufac- 
turers were  admitted  to  membership  was  a  step  in  the 
right  direction,  and  we  believe  that  the  changes  author- 
ized at  Atlantic  City  are  in  the  interests  of  the  associa- 
tion. 


An  Appropriate  Conclusion 
of  an  Eventful  Year 

THE  convention  as  a  whole  was  a  fitting  conclusion 
of  the  association  year,  which  has  been  a  most 
eventful  one.  In  October,  1919,  the  association  had  just 
completed  the  greatest  task  it  had  up  to  that  time  ever 
undertaken,  namely,  the  collection  and  presentation  to 
a  Federal  commission  of  a  complete  analysis  with  statis- 
tics of  the  status  of  the  industry.  The  evidence  was  in, 
but  the  result  was  in  doubt. 

Every  one  knows  now  the  successful  outcome  of  this 
task.  With  the  facts  before  them  the  commissioners 
could  give  but  one  verdict,  and  while  the  decision  has 
no  legal  binding  value  its  effect  is  already  being  widely 
seen  in  a  better  popular  recognition  of  electric  railway 
conditions.  The  improved  feeling  in  the  industry  was 
reflected  in  the  convention  just  past,  where  the  prevail- 
ing  note  was  optimism  and  a  renewed  courage  to  solve 
the  problems  of  better  serving  the  transportation  needs 
of  the  public. 

A  review  of  the  association  year,  even  so  brief  as  this, 
would  not  be  complete  without  a  statement  in  regard  to 
the  administration  under  which  these  changes  have 
taken  place.  President  Pardee  was  well  fitted  for  the 
task  to  which  he  was  called  two  years  ago,  possessing 
as  he  does  that  combination  of  conservatism  and 
progressiveness  which  insures  results.  He  has  given 
ungrudgingly  of  his  time  and  energy  to  the  association 
and  the  industry  during  his  term  of  office;  has  wisely 
guided  its  affairs  during  this  critical  period,  and  has 
been  most  succesful  in  inspiring  bis  fellow  members 
with  his  faith  in  the  future.  To  his  constructive  policy 
is  due  largely  the  present  more  hopeful  condition  in 
the  industry  today. 


The  Motor  Bus 

Is  at  the  Convention 

A  NOTABLE  innovation  at  the  1920  convention  was 
the  exhibition  on  the  pier  of  gasoline-propelled 
motor  buses  by  two  manufacturers.  This,  and  the  read- 
ing of  three  important  papers  before  the  parent  associa- 
tion, may  be  said  to  constitute  the  formal  introduction 
of  the  motor  bus  into  the  transportation  business  of  the 
electric  railway  industry.  The  railways  have  thus 
recognized  the  place  of  the  bus  as  an  ally,  and  the 
manufacturers  acknowledged  the  electric  railway  field 
as  a  proper  .and  logical  one  in  which  to  develop  the  use 
and  consequent  sale  of  their  product.  The  other  vehicle 
much  in  evidence  at  the  convention  was  of  course  the 
standard  safety  car.  One  might  muse  that  here  was 
the  last  word  in  the  electric  rail  car  and  the  beginning 
of  the  development  of  the  non-rail  vehicle. 

The  significance  of  the  motor  bus  is  certainly  becom- 
ing more  apparent  and  its  place  better  defined  in  the 
problems  of  urban  and  interurban  transportation. 
Where  extensions  to  city  systems  are  needed  the  use  of 
the  bus  as  a  feeder  to  the  end  of  the  electric  line  is  very 
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attractive  as  a  means  of  avoiding  the  investment  in 
track  and  overhead  extension.  The  advantages  of  this 
use  of  the  bus  were  very  generally  recognized  by  the 
railway  men  as  well  as  by  the  representatives  present 
from  the  automotive  industry.  And  looking  ahead,  it 
seems  probable  that  where  interurban  transportation 
in  limited  amount  has  to  be  cared  for  the  merits  of 
buses  will  be  considered  carefully  before  an  electric 
railroad  will  be  built.  The  low  investment  required  is 
the  chief  merit  of  the  bus  for  such  service. 


Effective  Schedules  Impossible 
Without  Traffic  Regulation 

MORE  or  less  correlated  were  the  reports  of  the 
committees  on  code  of  traffic  principles  and  eco- 
nomics of  schedules,  presented  at  two  sessions  of  the 
T.  &  T.  Association.  No  time-table,  however  safe- 
guarded for  elimination  of  wasteful  hours  and  for  effi- 
cient placing  of  cars,  can  be  effective  without  sensible 
regulation  of  traffic.  It  is,  of  course,  too  much  to  expect 
that  the  model  traffic  ordinance  will  gain  universal 
support  at  its  inception.  Opposition  must  be  expected 
in  the  endeavor  to  give  street  cars  absolute  right  of 
way  at  intersections,  and  the  railway  interests  should 
be  content  if  at  the  start  they  can  secure  the  support 
of  public  authorities  and  civic  bodies  for  a  majority 
of  the  items  listed  in  the  proposed  ordinance. 

Those  who  had  to  do  with  the  framing  of  standard 
rules  for  transportation  some  years  ago  will  recall 
how  disheartening  were  their  early  efforts  because  of 
the  timidity  of  operators  who  could  see  nothing  but 
insurmountable  obstacles  in  different  "local  conditions." 
The  standard  rule  book  is  still  "standard,"  however, 
although  changes  were  made  here  and  there  to  suit  indi- 
vidual company  requirements.  Public  officials  who  have 
charge  of  the  regulation  of  traffic  are  keen  for  concerted 
action  because  of  the  growing  density  of  vehicle  con- 
gestion. If  the  railway  interests  are  not  too  insistent  on 
100  per  cent  approval  of  their  views  they  are  likely  to 
get  through  a  code  of  traffic  principles  which  if  enforced 
will  make  safer  the  public  streets,  expedite  traffic  in 
general  and  give  users  of  public  conveyances  preference 
over  other  vehicles  and  over  pedestrians.  The  conveni- 
ence of  the  few  must  in  the  end  yield  to  the  con- 
venience of  the  many. 

The  committee  on  economics  of  schedules  has  per- 
formed a  helpful  service  to  the  industry  in  showing 
how  deceptive  are  all  prevailing  comparisons  of  car 
speed  as  indicated  by  car-miles  and  car-hours.  Analysis 
of  the  latter  factor  shows  that  few  properties  have  an 
identical  list  of  items  making  up  "bonus  time,"  and 
while  this  has  to  be  included  with  revenue-hours  to 
show  the  cost  of  platform  expense,  it  is  necessary  to 
segregate  the  actual  time  of  operating  between  ter- 
minals to  reach  a  satisfactory  basis  for  determination 
of  "speed."  Perhaps  added  value  will  come  of  this 
investigation  in  showing  how  expensive  are  the  terms 
forced  by  labor  contracts,  some  companies  having  as 
high  as  15  per  cent  of  bonus  time  as  a  burden  on  the 
cost  of  service.  The  "minimum  day"  and  "straight 
time"  for  platform  help  are  undoubtedly  a  serious  handi- 
cap on  tripper  service,  and  when  the  public  interest 
suffers  because  of  a  too  grasping  union  it  is  well  that 
car  patrons  should  know  what  stands  in  the  way  of 
possible  reduction  in  rates  of  fare  or  of  improved  sched- 
ules which  will  speed  up  traffic.  The  truth  cannot 
harm  the  railway  cause. 


Has  the  Paper  Ticket 
Become  Obsolete? 

SINCE  the  use  of  metal  tokens  on  street  cars  has 
become  common  practice  on  a  large  number  of  prop- 
erties, big  and  little,  their  practicability  has  been 
thoroughly  established.  If  one  stops  to  consider,  then, 
when  paper  tickets  should  be  used  and  when  metal 
tickets  in  regular  city  service  the  metal  tickets  seem 
to  show  up  more  favorably  in  practically  every  point. 
On  the  basis  of  cost  of  tickets,  the  cost  of  handling  or 
the  accuracy  with  which  the  conductor's  turn-in  may  be 
checked,  either  with  or  without  registering  or  locked 
fare  boxes,  the  comparison  seems  to  be  strongly  in 
favor  of  the  metal  token.  We  refer  particularly  to 
regular  city  service,  because  on  rapid  transit  lines 
where  the  tickets  are  sold  from  a  reel  and  immediately 
destroyed  in  a  chopper  after  being  used  another  set 
of  conditions  applies. 

Let  us  first  consider  the  question  of  cost  and  assume 
that  the  trolley  company  hauls  100,000  passengers  a 
day,  of  whom  75  per  cent  ride  on  tickets,  or  75,000 
tickets  used  per  day.  This  would  require  the  purchase 
of  27,000,000  paper  tickets  a  year.  While  it  used  to 
be  possible  to  buy  paper  tickets  in  large  quantities  at 
9  cents  a  thousand  or  thereabouts,  they  now  cost  about 
35  cents  for  a  good  lithographed  job.  At  present  prices, 
then,  the  first  cost  of  the  year's  supply  of  paper  tickets 
for  this  assumed  traffic  would  be  $9,450. 

Experience  has  shown  that  where  there  is  a  good 
reduction  in  cost  per  ride  to  induce  the  use  of  tickets, 
ten  times  the  daily  number  of  tickets  used  gives  an 
ample  supply  of  the  metal  tokens.  In  our  assumed  case, 
then,  the  number  of  metal  tickets  necessary  would  be 
750,000.  For  this  small  quantity  the  price  would  prob- 
ably be  $8.25  a  thousand,  or  a  total  first  cost  of  $6,187.50. 
This  is  $3,262.50  less  than  the  cost  of  one  year's  supply 
of  paper  tickets,  and  since  the  metal  tickets  can  be 
used  over  and  over  again,  this  cost  may  be  spread  over 
at  least  ten  years,  for  the  life  of  the  tokens  is  about 
the  same  as  that  of  coins  and  the  shrinkage  through 
loss  is  very  small — less  than  1  per  cent  a  year.  Hence 
it  would  seem  to  be  a  fair  comparison  to  state  that  the 
relative  annual  costs  would  be  $618.75  for  metal  tickets, 
against  $9,450  for  paper  tickets,  or,  for  ten  years,  a 
cost  of  $6,187.50,  as  against  $94,500,  not  taking  into 
account  the  extra  cost  of  handling  paper  tickets  in  the 
accounting  department.  Or  even  assuming  old  pre-war 
paper-ticket  prices  and  post-war  metal-ticket  prices,  we 
have  an  annual  cost  of  $618.75,  against  $2,430. 

From  the  standpoint  of  the  public,  the  metal  tokens 
are  preferable  because  they  do  not  become  crumpled, 
dirty,  soft  from  perspiration,  perhaps  to  the  point  of 
rejection  and  consequent  argument.  The  conductor  likes 
them  better  for  these  same  reasons.  The  accounting 
department  finds  the  metal  tokens  can  be  accurately 
counted  and  separated  from  other  coins  by  machines. 
While  paper  tickets  can  be  counted  by  machines  if  in 
perfect  condition,  there  is  more  or  less  trouble  because 
of  an  occasional  crumpled  or  soft  ticket,  and  hence 
counting  by  hand  or  weighing  is  resorted  to  usually. 
Also,  there  is  the  advantage  that  metal  tokens  can  be 
used  with  registering  fare  boxes  while  paper  tickets  can- 
not. As  to  the  opportunity  for  counterfeiting,  the  metal 
tickets  seem  to  offer  an  even  less  attraction  than  paper 
tickets.  The  metal  tickets  are  made  of  german  silver 
and  have  a  high  intrinsic  value,  and  to  make  them 
requires  very  expensive  dies  and  other  machinery.  What 
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few  counterfeits  have  been  observed  in  the  cities  using 
them  have  been  made  of  lead  and  were  so  crude  and 
different  in  appearance  from  the  regular  tickets  that 
they  could  escape  the  scrutiny  of  the  conductor  only 
through  the  most  careless  inspection.  The  fact  that 
there  has  been  almost  no  counterfeiting  of  the  metal 
tokens  on  the  properties  using  them  seems  to  bear  out 
the  theories  advanced  as  to  why  there  would  not  be  any. 

All  of  these  advantages  for  the  metal  tokens  noted 
thus  far  apply  whether  a  company  is  using  a  register- 
ing fare  box,  a  locked  fare  box  or  no  fare  box  at  all. 
Where  a  registering  fare  box  is  used  several  other 
advantages  accrue. 

We  are  acquainted,  it  is  true,  with  cities  where  paper 
tickets  are  still  preferred,  but  the  tendency  is  certainly 
in  the  direction  of  the  metal  token. 


"Load  Factor"  Is  a  Term 
of  Wide  Application 

WE  ALL  remember  the  fable  of  the  hare  and  the 
tortoise.  The  latter  won  in  the  long  run  because 
he  kept  steadily  at  it,  while  the  speedier  fellow  ran 
only  in  spurts.  In  other  words,  the  tortoise  operated  at 
the  higher  load  factor.  That's  the  whole  story  in  a 
nutshell,  and  the  same  principle  holds  whether  it  is  a 
footrace,  a  power  plant  load,  an  electric  car  line  or  a 
coal  mine.  The  point  is  that  when  any  kind  of  equip- 
ment is  used  uniformly,  rather  than  in  spurts,  the  oper- 
ation is  most  efficient  and  the  least  amount  of  invest- 
ment is  needed. 

Take  the  matter  raised  by  Eugene  McAuliffe  in  his 
paper  on  the  coal  supply,  read  at  the  convention  of  the 
American  Association  on  Oct.  12.  He  applied  the  load- 
factor  idea  to  the  basic  fuel  industry,  and  showed  that 
the  seasonal  congestion  in  the  production  and  utilization 
of  coal  plays  an  important  part  in  making  the  cost 
of  fuel  high.  Obviously,  coal  cannot  be  consumed 
uniformly.  Hence,  if  it  is  to  be  produced  uniformly, 
it  must  be  stored  somew^here,  and  if  it  is  to  be  produced 
and  transported  uniformly  the  storage  must  be  at  or 
near  the  point  of  consumption.  Fortunately  coal  is  a 
commodity  which  can  be  stored  practically  without  loss, 
and,  considering  the  amount  of  energy  contained  in  a 
cubic  foot,  two  hundred  kilowatt-hours  or  more,  an 
enormous  amount  of  potential  energy  can  be  stored  on 
a  reasonable  space,  say  an  acre.  The  losses  due  to 
weathering  and  overhead  cost  in  consumption  during 
storage  are  more  than  offset  by  the  insurance  against 
interruption,  and  if  the  purchase  price  per  ton  can  be 
cut  down  also,  the  saving  here  is  "so  much  velvet." 
The  problem  is  to  get  consumers  to  spread  out  their 
fuel  orders  so  as  to  bring  about  the  desired  consum- 
mation outlined  by  Mr.  McAuliffe. 

The  possibilities  in  the  line  of  saving  through 
improved  load  factor  in  the  fuel  field  are  even  greater 
than  they  are  in  the  boiler  and  turbine  rooms,  where 
presumably  the  idea  was  first  extensively  developed. 
Electrical  energy  cannot  be  stored  to  any  great  extent. 
In  the  waterpower  realm  some  water  storage  is  possible, 
but  topographical  conditions  must  be  favorable.  But 
there  are  few  places  where  an  acre  or  two  cannot  be 
found  within  easy  reach  of  the  power  plant  for  coal  or 
oil  storage  purposes.  Such  areas  would  be  found  even 
more  extensively  than  they  are  if  thfe  coal  producers 
and  the  railroads  would  provide  a  seasonal  variation  in 
price  to  accelerate  buying  during  the  "off-peak"  seasons. 


Some  of  the  Ramifications 
of  Standardization 

THE  outstanding  thing  in  regard  to  electric  railway 
equipment  and  practices  is  the  effort,  one  might 
almost  say  the  struggle,  of  manufacturers  and  railway 
companies  to  standardize.  Now  the  ultimate  aim  in 
this  effort  is  economy,  and  it  is  only  the  promise  of 
money  saving  that  will  convince  individuals  and  com- 
panies that  they  must  give  up  pet  notions  if  necessary 
in  order  to  bring  standardization  about.  There  is 
increasing  evidence  that  they  are  giving  up  at  least 
some  fads  and  using  stock  products  to  an  increasing 
extent.  The  engineers  have  pushed  standardization  the 
hardest,  and  the  designs  promulgated  by  the  Engi- 
neering Association  are  coming  to  be  regarded  in  the 
same  light  as  those  which  for  years  have  made  the 
Master  Car  Builders'  and  other  steam  road  associations 
famous.  And  now  the  association  is  going  into  the 
American  Engineering  standards  committee,  a  step 
which  will  enhance  the  reputation  of  its  efforts. 

A  good  example  of  the  benefits  of  standardization  was 
cited  in  the  paper  by  P.  F.  McCall  before  the  Engineer- 
ing Association  at  Atlantic  City  on  Tuesday.  Mr.  Mc- 
Call is  storekeeper  for  a  large  railway  property  and  is 
therefore  in  a  position  to  know  what  is  to  be  saved  and 
gained  by  reducing  the  number  of  stock  parts  which 
must  be  kept  on  hand.  The  same  idea  was  brought  out 
before  the  accountants.  It  is  simple  enough,  and  it  can 
be  put  into  a  few  words,  like  these:  If  one  part  can 
be  put  to  two  possible  uses,  fewer  items  need  be  kept  in 
stock;  if  manufacturers'  stock  parts  are  ordered,  delay 
will  be  avoided,  and  if  many  purchasers  will  use  the 
same  designs,  manufacturing  costs  will  be  lowered. 
Here  are  three  money-saving  considerations.  Are  they 
not  enough  and  convincing? 


The  Millionaire  in  the  Subway; 

the  Bricklayer  in  the  Taxicab 

ACCORDING  to  a  New  York  paper,  times  have 
.  changed.  A  young  lady  writes  an  interesting 
article  about  the  prominent  bankers  and  business  men 
she  elbowed  in  the  subway  on  her  way  to  and  from  work. 

Next  we  read  of  a  taxicab  drawing  up  in  front  of  a 
well-known  hotel  from  which  two  well-dressed  men 
emerge  carrying  real  leather  bags.  Paying  their  taxi 
driver  from  a  fat  roll  of  bills,  they  entered  the  hotel, 
and  curious  bystanders  were  startled  a  little  later  to 
see  them  emerge  dressed  in  overalls  and  carrying 
trowels.    They  were  bricklayers  working  near  by. 

Why  do  the  millionaires  now  ride  in  the  subway  when 
they  have  cars  of  their  own? 

The  answer  is  congestion  of  streets  and  the  value  of 
time.  With  the  bricklayers  going  to  work  in  taxicabs 
the  bankers  can't  possibly  get  downtown  quickly  in  their 
cars,  so  they  take  the  subway.  The  bricklayers  have 
plenty  of  money,  comparatively  speaking,  and  are  enjoy- 
ing an  unaccustomed  luxury.  Both  bricklayers  and 
bankers  are  good  natured  about  such  conditions,  but 
here  is  something  for  railway  men  to  think  about. 

What  factors  caused  the  decrease  in  the  population  of 
Manhattan  and  are  causing  the  movement  of  banks  and 
offices  from  Wall  Street  to  Forty-second  Street  and 
vicinity?  Congestion  of  streets  by  automobiles  and 
lack  of  adequate  transportation  facilities  are  important 
factors  in  the  growth  of  any  city  with  more  than  2,000,- 
000  inhabitants. 
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Industry  on  Road  to  Better  Days' 


By  John  H.  Pardee 

President  American  Electric  Railway  Association 


Recognition  by  Public  of  Essential  Nature  of  Electric  Railway 
Industry  Is  Growing — General  Situation  Discussed — Internal 
Affairs  of  Association — Increase  in  Size  of  Executive  Committee 
on    Publicity    and   Committee  of  One    Hundred    Suggested 
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^HIS,  the  thirty-ninth 
annual  convention  of 
the  association  is  as- 
sembled under  circumstances 
which  give  us  good  cause  for 
optimism,  both  as  to  the 
future  of  the  industry,  which 
the  association  represents, 
and  as  to  the  part  that  the 
association  will  play  in  the 
development  of  that  future. 

I  have  no  hesitancy  in  say- 
ing that  never  before  in  its 
history  have  the  affairs  of  the 
association  been  in  such  a 
satisfactory  condition.  The 
membership  has  increased  and 
is  still  increasing  and  the  in- 
dustry generally  is  giving  to 
the  organization  splendid  sup- 
port. These  conditions  are  re- 
flexes of  the  work  which  the 
association  is  performing.  In 
every  respect  its  usefulness  to 
the  industry  has  been  in- 
creased, and  the  co-operation 
given  to  its  officers  plainly 
indicates  that  the  railway 
companies  of  the  country  and 
their  executives  are  coming  to 
appreciate  more  and  more  not 
only  the  essential  nature  of 

the  service  which  the  association  renders,  but  the  ab- 
sol.ute  necessity  of  that  service  and  the  desirability  of 
increasing  the  association's  ability  to  perform  it  in 
the  most  efficient  manner. 

The  secretary  will  later  give  you  a  detailed  account 
of  the  association's  activities.  You  will,  I  believe,  be 
surprised  at  their  variety  and  extent.  Their  recital 
indicates  to  me  that  the  association  has  reached  a  stage 
in  its  development  where  it  is  performing  for  the  mem- 
ber companies  a  necessary,  practical  service  that  has  an 
important  bearing  upon  the  economy  and  efficiency  of 
their  operation,  and  that  could  be  performed  in  no  other 
way  so  completely  or  so  well. 

There  is  scarcely  a  phase  of  electric  railway  operation 
and  management,  financial,  engineering,  operating,  or 
those  dealing  with  policy,  that  has  not  been  the  subject 
of  investigation  by  the  headquarters  staff  during  the 
past  year,  and  concerning  which  information  has  not 
been  compiled  and  distributed.  In  no  other  way  than 
through  the  association  could  this  work  have  been  done, 
and  the  most  significant  report  that  I  have  to  make  to 
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Mr.  Pardee  has  steered  the  associa- 
tion ship  through  the  storms  and  stress 
of  the  most  trying  period  in  the  his- 
tory of  this  country.  He  retires  from 
the  presidency  at  a  time  when  the 
skies  are  clearing  and  when  the  haven 
of  a  reasonable  net  income  is  in  sight. 


•Presidential  address  delivered  at  annual  convention  at  Atlantic 
City.  N.  J.,  Oct.  12,  1920. 


you  today  is  that  there  is  a 
real  and  growing  appreciation 
by  the  industry  of  the  value 
of  these  efforts,  and  a  con- 
stantly increasing  spirit  of 
co-operation  in  the  task  of 
making  the  association  of 
greater  and  greater  usefulness 
in  this  respect.  When  I  as- 
sumed the  office  of  president, 
two  years  ago,  I  asked  of  the 
association  members  a  full 
measure  of  that  co-operation 
without  which  the  officers  of 
the  organization  could  not 
hope  to  accomplish  the  work 
that  was  committed  to  their 
charge.  That  co-operation 
has  been  forthcoming  in  the 
fullest  degree,  and  whatever 
has  been  achieved  for  the 
association  and  for  the  indus- 
try has  been  made  possible 
because  of  the  loyal  response 
made  by  both  railway  and 
manufacturer  members  when- 
ever they  were  called  upon  for 
assistance. 

The  association,  now  as 
never  before,  is  representative 
of  the  entire  industry.  At 
the  last  convention,  through 
amendments  to  the  constitution  and  by-laws,  providing 
for  representation  of  manufacturer  members  upon  the 
executive  committee,  the  final  steps  in  the  process  of 
welding  together  the  two  major  interests — railway  and 
manufacturing — were  taken,  with  a  most  harmonious 
result.  In  the  conduct  of  the  association's  affairs,  and 
especially  in  the  work  that  is  being  performed  by  the 
technical  committees  of  the  affiliated  associations,  the 
admission  of  manufacturer  members  on  terms  of  abso- 
lute equality  is  producing  good  results,  and  the  associa- 
tion is  now  prepared  for  the  consideration  of  any  prob- 
lem, assured  of  the  best  thought  and  best  advice  from 
the  two  most  important  angles. 

Our  problem  for  some  years  has  been  not  so  much  the 
creation  of  an  efficient  working  organization,  since  that 
was  largely  a  matter  of  proper  organization  and  proper 
direction,  but  to  bring  to  the  electric  railways  of  the 
country  a  better  realization  of  what  the  association  was 
actually  accomplishing,  and  of  its  potential  powers  of 
accomplishment,  in  order  that  the  necessary  financial 
and  moral  support  might  be  forthcoming.  We  are  mak- 
ing real  strides  in  this  direction.  The  very  substantial 
increase  in  dues  made  effective  in  1919  brought  com- 
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paratively  few  resignations,  and  of  the  companies  that 
withdrew  a  substantial  number  have  rejoined.  In  addi- 
tion, thanks  to  the  well-directed  efforts  of  our  very 
efficient  committee  on  company  membership,  a  consider- 
able number  of  companies  not  before  members  have  been 
enrolled,  and  the  committee's  experience  indicates  that 
by  persistent  personal  effort  further  gain  can  be  made. 
Once  more  I  wish  emphatically  to  state  my  belief  that 
it  is  the  absolute  duty  of  every  railway  company  to  be 
a  member  of  this  association,  and  executives  who  do  not 
authorize  such  membership  are  not  properly  conserving 
the  interests  of  their  stockholders  and  investors. 

Increase  in  Size  of  Executive  Committee 

Efforts  should  be  made  to  bring  the  membership  of 
the  association  in  closer  touch  and  closer  harmony  with 
the  association's  work.  Our  present  form  of  organiza- 
tion, while,  in  my  opinion,  particularly  efficient  from  the 
standpoint  of  getting  things  done,  is  not  sufficiently 
democratic  to  insure  the  most  complete  understanding 
between  those  in  direct  charge  of  the  association's 
affairs  and  the  membership  as  a  whole. 

The  association  is  now  administered  by  an  executive 
committee  consisting  of  the  president  and  the  four  vice- 
presidents,  the  presidents  of  the  four  affiliated  associa- 
tions and  five  manufacturer  members.  I  am  convinced 
that  a  much  closer  relationship  between  the  actual 
directing  force  and  the  members  may  be  obtained  with- 
out any  diminution  in  the  organization's  effectiveness. 

Accordingly,  I  recommend  that  the  constitution  and 
by-laws  of  the  association  be  so  amended  as  to  create 
an  executive  committee  of  twenty  instead  of  fourteen 
as  at  the  present  time,  the  committee  to  consist  of  the 
president,  the  four  vice-presidents,  the  four  presidents 
of  the  affiliated  associations,  five  manufacturer  mem- 
bers, as  at  present,  and  six  members  elected  at  large, 
each  to  serve  for  a  term  of  one  year,  and  to  be  ineligible 
for  re-election  for  one  year  from  the  date  when  his  term 
expires.  If  this  is  looked  upon  favorably  I  recommend 
that  you  elect  at  this  convention  these  additional  mem- 
bers of  the  executive  committee,  which  members  can  act 
without  vote  until  the  constitution  is  amended  at  the 
mid-winter  meeting. 

It  seems  to  me  that  in  this  way  there  will  be  a  con- 
stant influx  of  new  blood  into  the  direction  of  the 
association's  affairs,  and  that  the  thought  and  wishes  of 
the  industry  will  be  more  fully  and  directly  registered 
than  under  the  conditions  now  obtaining. 

Changes  Recommended  in  Committees 

It  has  been  possible  for  the  association  to  perform  an 
increasingly  important  work  along  the  lines  of  broad 
publicity  for  the  industry  during  the  last  year.  The 
importance  of  this  work  cannot  be  overestimated.  The 
so-called  electric  railway  problem  has  come  to  be 
recognized  as  a  matter  of  profound  public  interest,  and 
public  attention  is  everywhere  being  devoted  to  the 
readjustment  of  present  conditions.  Our  course  of  con- 
duct is  well  indicated  for  us.  It  is  our  duty  to  work 
with  the  public  and  not  as  an  independent  group.  The 
information,  the  knowledge,  the  experience  necessary  to 
a  proper  and  satisfactory  solution  are  in  our  possession 
and  to  the  degree  which  we  make  this  available  to  the 
public,  the  outcome  will  be  satisfactory.  The  field  of 
our  useful  activity  in  this  respect  is  well  defined.  It  "is 
distinct  from  purely  local  publicity  and  should  confine 
itself  to  the  more  general  and  universal  phases  of  its 
subjects. 


A  publicity  committee  of  exceptional  personnel  was 
organized  during  the  year.  It  has  carefully  considered 
the  possibilities  before  it  and  is  convinced  that  a  work 
of  great  benefit  and  importance  may  be  performed.  The 
success  that  attended  the  efforts  of  the  Committee  of 
One  Hundred  in  this  respect  is  well  known  to  it.  It 
may  be  truthfully  said  that  through  the  work  of  that 
organization,  the  popular  conception  of  the  electric  rail- 
way problem  has  been  so  changed  that  it  is  no  longer 
regarded  merely  as  a  local  question  involving  only  local 
issues,  but  is  considered  in  its  true  light  as  a  national 
problem,  involving  great  economic  and  political  prin- 
ciples, and  that  its  correct  solution  is  a  concern  of  all 
the  public. 

At  a  meeting  of  the  executive  committee  of  the  Com- 
mittee of  One  Hundred  in  New  York  recently  the  ques- 
tion of  the  future  of  the  committee  was  thoroughly  dis- 
cussed and  a  resolution  unanimously  adopted  recom- 
mending that  the  committee  be  continued  for  the  pur- 
pose of  carrying  on  the  public  dissemination  of 
information.  This  resolution  will  come  up  for  considera- 
tion at  a  meeting  of  the  entire  Committee  of  One 
Hundred  to  be  held  in  Atlantic  City  later  in  the  week. 
I  trust  that  it  will  then  be  approved  and  that  the  com- 
mittee will  then  be  continued  in  the  interest  of  the  in- 
dustry. If  this  be  done,  I  recommend  that  the  work  of 
the  association's  committee  on  publicity  be  amalga- 
mated with  that  of  the  Committee  of  One  Hundred  and 
carried  on  under  its  direction. 

Affiliated  Associations  Have  Been  Efficient 

Your  affiliated  associations  have  during  the  year  just 
passed  functioned  in  a  manner  particularly  efficient. 
Their  activities,  interrupted  during  the  war,  are  now 
again  under  way,  and  the  investigation  of  those  subjects 
which  most  intimately  affect  problems  of  accounting, 
engineering,  operation  and  the  disposition  of  claims 
have  been  resumed.  Attendance  has  been  as  large  and 
the  work  has  been  as  actively  pursued  as  heretofore.  A 
study  of  the  program  of  the  affiliated  associations  will 
disclose  to  you  better  than  I  can  do  it  the  nature  of  the 
work  that  they  are  doing,  as  well  as  its  great  value. 

Stability  of  Industry  Demonstrated 

The  industry  which  we  represent  has,  I  am  firmly 
convinced,  passed  through  its  period  of  greatest  travail, 
and  is  now  upon  the  road  to  better  days.  Statistics 
indicate  for  practically  all  companies  both  larger  earn- 
ings and  increased  riding.  Some  companies  are  now 
earning  a  satisfactory  return,  and  many  are  earning  an 
amount  above  their  operating  expenses  and  fixed 
charges,  while  few  are  in  that  desperate  financial  con- 
dition that  was  present  with  nearly  all  of  them  two 
years,  or  even  a  year,  ago. 

This  showing  emphasizes  the  inherent  stability  of  the 
electric  railway  industry.  The  troubles  that  have  come 
to  it  are  not  the  result  of  any  causes  involving  the 
nature  of  the  enterprise.  No  business  in  the  world  is 
more  certain  or  assured.  The  service  performed  is  a 
necessary  service.  It  will  be  essential  so  long  as  com- 
munities exist.  From  the  disaster  that  has  overtaken 
it,  it  emerges  with  none  of  the  demand  for  its  service 
destroyed,  and,  under  conditions  that  would  have  caused 
the  disintegration  of  most  private  industrial  enterprises, 
it  has  remained  intact. 

Its  misfortunes  have  been  the  result  of  mistaken 
policy  in  conduct  by  the  men  who  operated  it  and  mis- 
taken policy   in  its  control  and   regulation   by  public 
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authorities.  There  has  been  too  wide  a  departure  from 
basic  economic  law  in  both  instances,  so  that  when  an 
emergency  came,  the  industry  was  in  no  condition  and 
without  the  means  to  guard  itself.  What  then  was  and 
is  needed  to  restore  it  to  a  completely  sound  condition 
is  the  recognition  and  the  adoption  of  a  certain  few 
common-sense  principles  that  are  by  no  means  new,  but 
which  because  of  the  rapid  development  of  the  industry 
have  been  lost  sight  of. 

The  most  encouraging  sign  of  the  present  times  in 
so  far  as  electric  railways  are  concerned  is  the  growing 
public  recognition  of  these  principles.  A  perusal  of  the 
reports  of  the  numerous  commissions,  national,  state 
and  local,  that  have  investigated  and  studied  electric 
railway  affairs  discloses  a 
striking  unanimity  in  the 
conclusions  reached.  The 
three  foundation  conclu- 
sions met  with  in  the  re- 
port of  the  Federal  Electric 
Railways  Commission  are 
distinctly  stated  and  alone 
more  than  compensate  for 
the  time  and  effort  of  the 
commission.  This  report 
carries  an  authority  which 
is  most  beneficial  and  far 
reaching. 

These  basic  principles 
are: 

First — ^That  the  indus- 
try is  an  essential  industry 
and  that  there  is  in  sight 
no  means  of  local  transpor- 
tation that  can  adequately 
perform  its  function. 

Second — That  under  ex- 
isting conditions  public 
ownership  and  operation  is 
inadvisable  in  the  interest  of  the  public. 

Third — That  in  the  regulation  of  electric  railways 
provision  must  be  made  through  fares  for  such  an  ade- 
quate return  upon  the  capital  used  and  useful  in  the 
public  service  as  will  restore  general  credit,  inspire  con- 
fidence in  investors,  and  insure  a  continuing  flow  of 
new  capital. 

These  principles  are  being  reflected  in  all  of  the  other 
reports  which  I  have  examined  and  seem  to  me  to  indi- 
cate a  growing  public  knowledge  of  the  economics  of  the 
situation  and  to  form  a  basis  for  a  lasting  readjustment 
of  the  industry's  affairs. 

Re-established  Credit  for  Electric  Railways 
Necessary 

There  is  general  recognition  of  the  necessity  of  higher 
fares.  Statistics  gathered  by  the  association  show  that 
in  more  than  500  cities  in  the  country  electric  railways 
have  increased  their  fares.  In  81  such  communities 
having  a  combined  population  of  more  than  6,500,000 
people  a  10-cent  base  fare  is  charged,  in  58  others 
the  base  fare  is  8  or  9  cents,  while  in  more  than 
300  it  is  either  6  or  7  cents.  And  contrary  to  prophecies 
and  statements,  made  in  connection  with  the  sub- 
ject, there  has  been  no  general  decrease  in  the  num- 
ber of  passengers  occasioned  by  these  increases.  Fares 
are  but  responding  to  the  influence  of  the  general  higher 
price  level.  They  have  not,  however,  kept  pace  with  the 
increase  in  individual  income  and  the  ability  of  the 
public  to  pay  them,  and  that  is  a  sufficient  guarantee 


Cardinal  Points  Made  by- 
President  Pardee 

The  electric  railway  industry  is  essentially  stable. 
The  troubles  that  have  come  to  it  are  not  the  result  of 
any  causes  involving  the  nature  of  the  enterprise.  No 
business  in  the  world  is  more  certain  or  assured.  The 
service  performed  is  a  necessary  service.  It  will  be 
essential  so  long  as  communities  exist.  From  the 
disaster  that  has  overtaken  it,  it  emerges  with  none  of 
the  demand  for  its  service  destroyed,  and  under  condi- 
tions that  would  have  caused  the  disintegration  of 
most  private  industrial  enterprises  it  has  remained 
intact.  Its  misfortunes  have  been  the  result  of  mis- 
taken policy  in  conduct  by  the  men  who  operated  it 
and  mistaken  policy  in  its  control  and  regulation  by 
public  authorities.  There  has  been  too  wide  a  depart- 
ure fiom  basic  economic  law  in  both  instances,  so  that 
when  an  emergency  came,  the  industry  was  in  no 
condition  and  without  the  means  to  guard  itself. 
What  then  was  and  is  needed  to  restore  it  to  a 
completely  sound  condition  is  the  lecognition  and  the 
adoption  of  a  certain  few  common-sense  principles 
that  are  by  no  means  new,  but  which,  because  of  the 
rapid  development  of  the  industry,  have  been  lost 
sight  of. 


that  there  will  be  no  general  falling  off  in  the  riding 
habit  for  this  reason. 

But  neither  increased  revenue,  increased  riding  or  the 
public  disposition  to  permit  of  increased  fares  has  as  yet 
restored  the  credit  of  these  companies,  and  without  credit 
the  future  usefulness  of  this  utility  will  most  certainly 
be  destroyed.  The  investor  has  been  badly  used  in  the 
last  few  years.  He  has  been  compelled  to  shoulder  the 
entire  burden  of  costs  caused  by  the  failure  of  the 
machinery  of  public  utility  regulation  to  respond  to 
a  great  economic  emergency.  His  confidence  has  been 
destroyed  to  a  degree  that  makes  its  restoration  impos- 
sible until  there  is  some  satisfying  assurance  that  his 
interests  will  not  again  be  sacrificed  through  a  failure 

to  apply  the  fair  and  just 
principles  of  upright  busi- 
ness dealings  to  the  regula- 
tion and  control  of  the 
electric  railway  industry. 

I  can  see  plain  signs  that 
this  assurance  will  be  forth- 
coming. I  can  read  in  re- 
cent decisions  of  courts  and 
commissions  and  in  settle- 
ments that  have  taken 
place  in  many  communities 
not  only  a  desire  for  equi- 
table adjustment  but  a 
growing  recognition  of  the 
right  of  investors  in  the 
public  utility  securities  to 
receive  the  same  treatment 
that  is  accorded  to  other 
enterprises,  and  of  the  ne- 
cessity of  providing  such 
safeguards  to  capital  in 
these  utilities  as  will  pre- 
serve its  integrity  and  as- 
sure to  it  an  adequate  and 
satisfactory  return.  Flexibility  in  fares  and  charges, 
flexibility  in  the  rate  of  return,  a  greater  freedom  of 
management,  public  protection  against  unfair  competi- 
tion— these  are  essential  to  the  restoration  of  credit,  and 
it  is  these  essentials  that  are  being  more  and  more 
frankly  recognized  by  the  representatives  of  the  public 
and  by  the  public  itself. 

The  day  is  not  far  distant  when  these  principles  will 
everywhere  be  so  fully  understood  and  appreciated  that 
regulating  laws,  ordinances  and  franchise  contracts 
will  be  based  upon  them,  and  when  this  is  done  the 
question  of  electric  railway  credit  will  be  solved,  the 
railways  will  be  able  fully  to  function  in  the  public 
interest,  and  public  utility  investment  will  regain  its 
proper  place  as  the  soundest,  safest  and  most  conserva- 
tive investment  next  to  government  securities. 

With  this  convention  I  am  ending  my  service  of  two 
years  as  president  of  your  association.  When  I  assumed 
office  I  asked  for  the  co-operation  of  all  the  membership, 
railway  and  manufacturer.  It  has  most  willingly  and 
fully  been  accorded  me.  I  am  sincerely  appreciative 
and  regret  that  I  have  not  words  in  which  adequately  to 
convey  my  sense  of  gratitude  for  the  support  that  has 
been  given  me  by  my  fellow  officers,  by  our  able  and 
efficient  secretary  and  his  staff,  by  the  technical  press, 
and  by  each  and  all  of  you  whom  I  have  called  upon  for 
advice  and  assistance.  It  is  with  feeling  of  pride  in 
the  association,  with  confidence  in  its  future  and  with 
the  greatest  hopes  and  belief  in  the  future  of  the  indus- 
try that  I  am  relinquishing  my  charge. 
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The  Settlement  of  Labor  Disputes' 


By  Hon.  Henry  J.  Allen 

Governor  of  Kansas 

The  Government  Has  a  Right  to  Insure  the  Continuity  of 
Public  Service — The  Right  to  Work  Is  as  Sacred  as  the 
Right  to  Loaf — Experience  in  Kansas  Cited  to  Illustrate 
Fundamental  Relations  of  Workers  and  the  Public  Welfare 


THERE  is  coining  to  the  people  of  our  country  a 
new  appreciation  of  the  fact  that  electric  railways 
are  obliged  to  take  in  more  than  they  pay  out,  a 
new  appreciation  of  the  fact  that  this  industry  is  essen- 
tial to  the  growth  of  institutional  life  and  community 
life.  There  has  been  existent  in  the  country  for  a  long 
while  the  unjust  feeling  that  the  electric  railways  are 
a  necessary  evil,  but  the  situation  will  improve.  Out 
in  my  State,  during  the  last  nine  months,  a  court  which 
I  appointed  has  increased  street  car  fares  in  four  locali- 
ties and  there  is  still  a  reasonable  probability  that  I  may 
be  re-elected,  although  I  do  not  deny  that  it  is  not 
helping  my  vote  any. 

I  am  going  to  discuss  a  theme  which  is  probably  the 
most  challenging  one  in  the  United  States  today,  the 
theme  of  industrial  relationship.  After  we  have  settled 
everything  else,  after  we  have  decided  whether  we  are 
going  into  the  league  with  Harding  or  stay  out  of  the 
league  with  Cox,  after  we  have  made  all  these  arrange- 
ments, we  shall  still  have  with  us  the  industrial  problem. 
In  Kansas  we  have  sought  to  stabilize  this  relation- 
ship by  turning  over  to  a  Court  of  Industrial  Relations 
the  age-old  quarrel.  I  shall  relate  the  progress  made  in 
the  few  months  since  this  court  was  provided  for  in  our 
statutes,  giving  first  a  little  of  the  background  against 
which  we  built  this  new  expression  of  justice. 

How  THE  Coal  Strike  Was  Broken 

You  all  remember  that  when  the  coal  strike  came  on 
last  winter,  a  monstrous  attack  on  the  public,  made  in 
the  interest  of  what  in  very  polite  phrase  is  called 
"economic  pressure,"  most  of  the  people  of  Kansas  were 
soon  out  of  coal.  In  two  weeks  we  closed  the  school- 
houses  and  the  business  houses  closed.  There  was  suf- 
fering in  the  homes  and  some  suffering  in  the  hospitals. 

I  asked  the  Supreme  Court  to  turn  over  to  the  State 
the  custody  of  some  300  or  400  coal  mines,  in  order  that 
we  might  produce  coal  for  the  people  who  would  suffer 
otherwise.  I  shall  never  forget  the  look  of  surprise 
that  came  over  the  face  of  Chief  Justice  Johnson,  who 
has  been  at  the  head  of  our  Supreme  Court  for  forty 
years.  He  asked,  "What  allegation  will  you  make  on 
which  to  take  these  mines  over?"  I  replied,  "Judge,  any 
allegation  you  think  will  work." 

Although  I  am  credited  with  considerable  courage  in 
straightening  out  that  strike  at  the  coal  mines,  the  first 
and  great  credit  for  courage  in  that  matter  belongs  to 
the  Supreme  Court  of  the  State.  The  judges  of  that 
court  did  not  hesitate  to  do  a  needful  thing  merely 
because  it  had  never  been  done  before. 

After  we  took  over  the  mines  I  pleaded  for  a  week  with 
the  miners  to  go  to  work  for  the  State,  realizing  they 
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would  not  go  to  work  for 
the  operators.  I  oifered 
them  increased  wages  and 
guaranteed  that  whatever 
benefits  came  to  them  out 
of  the  controversy,  going 
on  there  at  that  time  be- 
tween  their  officials  and 

various  of  the  operators,  the  benefits  would  be  retro- 
active. In  justice  to  the  miners  I  think  that  many  of 
them  would  have  been  glad  to  go  back  to  work  when  I 
placed  before  them  the  picture  of  suffering  that  would 
ensue  in  case  they  did  not  do  so.  But  they  entered  the 
plea  that  unless  the  president  of  this  district  ordered 
them  back  to  work  they  could  not  return.  Later,  when 
the  strike  had  been  broken,  one  man  who  had  remained 
loyal  to  his  task  was  blacklisted  and  driven  from  the 
district. 

When  we  took  over  the  operation  of  the  mines  I  called 
for  volunteers  to  dig  coal.  I  was  not  concerned  at  that 
moment  in  the  justice  of  the  fight  between  the  operators 
and  the  miners.  I  was  concerned  only  for  the  relief  of 
the  public.  Within  twenty-four  hours  more  than  11,000 
people  in  Kansas  had  volunteered. 

From  among  the  volunteers  I  selected  several  hundred 
young  men  to  man  the  mines,  men  who  had  been  in 
service  overseas.  I  had  seen  them  over  there  overcom- 
ing obstacles  of  great  difficulty,  so  that  when  I  heard 
the  district  president  of  the  miners'  union  say  that  not 
a  pound  of  coal  would  be  produced  in  that  district  except 
by  union  men  I  knew  that  the  district  was  in  for  a 
surprise. 

.  The  morning  when  the  first  trainload  of  volunteers 
arrived  in  Pittsburg  the  miners  were  assembled  at  the 
station  to  give  them  a  proper  welcome.  When  the 
miners  realized  that  they  were  a  group  of  good-natured 
young  Kansans,  who  had  come  there  to  relieve  the  emer- 
gency of  the  public  and  not  to  take  part  in  a  labor  war, 
they  received  them  in  silence. 

Well,  these  fine  Americans  went  to  work,  and  that 
night,  while  they  were  throwing  out  the  guard  line,  they 
began  to  pump  the  water  from  the  pits.  The  next  day, 
against  obstacles  which  seemed  to  be  insuperable,  at 
one  of  the  mines  they  had  produced  a  carload  of  coal. 
The  next  day  they  mined  ten  carloads  of  coal,  and  on 
the  next  day  thirty.  In  ten  days  these  young  chaps, 
who  had  never  seen  a  coal  mine  but  who  were  trained  in 
all  the  fundamentals  of  American  belief  in  American 
justice,  had  produced  enough  coal  to  relieve  the  emer- 
gency in  more  than  200  Kansas  communities  that  were 
suffering  from  lack  of  coal. 

But  as  these  boys  were  performing  this  great  task 
they  did  another  thing,  fundamentally  of  greater  value 
even  than  the  coal  we  needed ;  they  arrived  at  the  con- 
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elusion  for  themselves  and  for  all  of  us  that  the  State 
has  the  right  to  protect  the  public  against  anybody's 
strike  in  an  essential  industry. 

The  Establishment  of  the  Industrial  Court 

Next  a  special  session  of  the  Legislature  was  called 
to  deal  with  the  situation  and  to  write  into  the  statute 
that  the  paramount  right  is  the  right  of  the  public. 
After  suggestions  had  been  received  from  all  quarters 
and  considered  a  law  was  passed  essentially  as  originally 
drafted.  It  was  passed  almost  unanimously.  It  has 
since  been  held  to  be  constitutional  by  the  Supreme 
Court  of  the  State.  It  is  the  law  of  the  State,  and  every- 
body expects  that  it  is  to  be  enforced  just  as  every  other 
law  in  the  State  is  enforced. 

It  may  be  said  that  we  have  taken  from  labor  the  only 
weapon  it  had,  its  right  to  strike.  If  we  had  taken 
away  from  labor  that  weapon  and  had  provided  nothing 
in  its  place  we  should  have  had  a  very  unjust  law.  But 
every  one  of  us  must  realize  that  the  history  of  progress 
in  our  day  is  the  history  of  the  better  condition  of  the 
workingman.  It  is  true  we  have  taken  from  him  in 
Kansas  the  weapon  of  the  strike,  but  we  have  given 
him  for  use  in  every  honorable  controversy  a  more  de- 
pendable and  usable  weapon;  we  have  given  him  the 
backing  of  the  State  government,  and  it  is  the  first  time 
he  has  ever  had  a  weapon  that  will  do  business. 

Down  in  the  Pittsburg  district,  where  the  need  for 
this  legislation  first  occurred,  there  had  been  in  the 
forty-five  months  that  preceded  the  writing  of  the  Kan- 
sas court  bill  705  strikes  at  various  mines,  which  cost 
the  miners  more  than  their  victories  brought  in.  Surely, 
the  strike,  the  weapon  that  cost  the  men  so  much  and 
can  do  so  little,  is  not  so  effective  a  weapon  as  the 
weight  of  justice  guaranteed  by  an  impartial  and  right- 
eous government. 

Right  to  Loaf  Not  Necessarily  Sacred 

Out  there  the  most  frequently  uttered  misrepresenta- 
tion of  the  law  is  that  it  takes  away  from  a  man  his 
God-given  right  to  quit  work.  What  the  law  really  says 
to  a  man  or  to  a  group  of  men  is :  "You  may  quit  work 
whenever  you  wish,  but  you  cannot  come  here  tomorrow 
with  your  pockets  full  of  dynamite,  to  keep  from  work- 
ing this  group  of  men  who  wish  to  continue  on  the  job." 
The  right  to  work  is  just  as  sacred  as  the  right  to  loaf. 
The  court  holds  that  the  basis  of  industrial  business  is 
founded  upon  collective  bargaining,  and  when  there  is 
any  effort  to  get  together  through  conciliation  and  arbi- 
tration, the  court  encourages  it.  But  when  a  strike 
threatens  the  public,  then  the  court  steps  in  with  its 
substitute  for  the  strike,  and  for  the  protection  of  the 
public  it  says  that  these  industries  shall  keep  function- 
ing while  the  justice  of  the  matter  is  being  determined. 
That  is  all  there  is  to  it. 

A  man  representing  railroad  labor  asked  me  the  other 
day:  "Why  don't  you  put  on  the  court  a  representative 
of  organized  labor?"  I  answered:  "For  the  same 
reason  that  we  did  not  put  on  the  court  a  representative 
of  the  employing  capital."  If  a  representative  of  organ- 
ized labor,  a  representative  of  employing  capital  and  a 
so-called  representative  of  the  public  had  been  put  upon 
this  court  should  we  have  had  a  court  of  justice?  No, 
we  would  have  had  a  board  of  arbitration.  We  have 
discovered  in  the  last  sixty  years  of  trial  that  arbitra- 
tion does  not  work;  or  if  it  does  work,  it  does  not  do 
any  good.  A  board  of  arbitration  does  not  properly  care 
for  the  rights  of  the  public,  which  in  all  essential  indus- 


tries is  justly  concerned  in  a  quarrel  which  it  was  not 
responsible  for  bringing  about.  We  have  discarded 
arbitration  and  established  a  court  of  adjudication,  com- 
prising men  appointed  because  of  their  impartiality, 
their  justice,  their  honesty.  Their  justice,  honesty  and 
integrity  are  guaranteed  by  a  responsible  government. 
We  have  appointed  them  upon  the  broad  principle  that 
the  public,  labor  and  capital  are  entitled  to  protection. 

They  say  our  plan  is  regulative.  Well,  we  are  all  regu- 
lated, or  ought  to  be,  but  we  never  realize  it  until  we 
come  to  the  point  where  regulation  hits  us  and  we 
realize  we  are  in  a  government  of  law  and  that  liberty 
does  not  mean  license. 

Why,  government  regulates  us  from  the  hour  we  are 
born  until  the  day  we  are  buried.  How  absurd  it  is  to 
presume  that  government  may  not  also  find  justice  for 
labor  and  capital  in  the  quarrels  of  which  they  have 
made  the  public  the  victims  during  the  last  fifty  years 
in  the  United  States. 

As  I  see  it,  we  have  based  our  law  upon  the  oldest 
principle  of  state  government  and  there  never  was  any 
question  as  to  whether  we  could  do  this.  There  is  no 
difference  in  the  classes  of  quarrels;  there  is  merely  a 
difference  in  their  names.  There  has  never  been  any 
reason  why  government  should  not  supply  justice  for 
the  laboring  man  and  for  the  employer  in  those  quarrels. 
The  reason  why  that  action  has  never  been  taken  is  that 
statesmanship  has  not  dared  to  brave  the  wrath  of  the 
classes  on  either  side.  The  fundamental  principle  has 
been  there  since  there  has  been  an  organized  society. 

Court  Has  Decided  Several  Railway  Cases 

If  we  are  going  to  have  protection,  there  must  be  a 
guarantee  that  justice  shall  go  with  that  protection. 
In  Kansas,  where  we  have  substituted  impartial  adjudi- 
cation for  the  strike,  or  arbitration  that  precedes  the 
strike,  we  are  getting  good  results.  The  court  has  been 
in  operation  four  and  one-half  months.  We  have  decided 
over  a  dozen  cases  brought  by  the  heads  of  organized 
labor.  We  have  decided  some  cases  brought  by  capital, 
but  organized  labor  has  made  more  use  of  the  court 
than  capital  has. 

Our  first  one  was  an  electric  railway  case.*  The 
interurban  system  known  as  the  Joplin  &  Pittsburg 
Railway  had  two  expensive  strikes  in  the  last  three 
years.  In  1918  there  was  a  strike  that  brought  the 
company  to  the  verge  of  a  receivership,  and  cost  the 
public  untold  millions.  At  the  end  of  ninety  days  the 
strikers  came  back  and  solicited  from  the  employers  the 
privilege  of  going  back  to  work  under  the  old  wages  and 
under  the  old  conditions.  When  the  court  had  been 
established,  the  president  of  the  Kansas  Federation  of 
Labor  asked  for  a  living  wage  for  the  men.  Then  the 
presiding  officer  of  our  court  called  his  attention  to  the 
fact  that  that  is  a  line  of  language  which  we  do  not  use 
in  the  Kansas  Court  of  Industrial  Relations.  The  law 
says  that  every  such  man  is  entitled  to  a  fair  and  just 
wage  and  wholesome  place  in  which  to  work.  What  is  a 
living  wage?  It  is  a  wage  sufficient  to  meet  the  costs  of 
subsistence.  What  is  a  fair  and  just  wage?  It  is  a 
wage  sufficient  to  meet  the  cost  of  subsistence,  plus 
sufficient  to  give  the  laboring  man  an  opportunity  to  en- 
joy for  himself  and  his  family  some  of  the  various  forms 
of  modern  civilization,  plus  sufficient  to  enable  him  with 
reasonable  frugality  to  build  up  a  safeguard  against  sick- 
ness and  old  age.    The  court  awarded  a  fair  and  just 


•See  article  In  Issue  of  Electric  Railway  Joubnai.  for  May  15, 
1920,  page  1013,  for  details  of  this  case. 
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wage,  but  the  railway  said  that  while  it  would  have  to 
grant  this  wage  it  would  not  have  enough  money  to  pay 
it."  The  court,  then,  after  analyzing  conditions  in  the 
district  gave  to  the  railway  sufficient  increases  in  freight 
and  passenger  rates  to  enable  it  to  meet  the  obligation 
of  the  new  order.  The  public,  which  would  not  have 
been  satisfied  with  the  results  of  a  strike,  the  public, 
whose  attitude  probably  kept  the  railway  from  raising 
rates,  accepted  the  order  with  satisfaction. 

In  the  case  of  the  Topeka  street  railway  there  had 
been  strikes  without  effect.  When  the  Court  of  Indus- 
trial Relations  was  created  the  motormen  petitioned  for 
an  increase.  The  increase  was  given  them  and  they 
were  satisfied.  The  street  car  company  officials  said  that 
they  would  try  it  for  three  months,  but  thought  they 
could  not  carry  the  burden.  Later  the  court,  taking 
their  condition  into  consideration,  increased  passenger 
fares,  and  now  nobody  is  opposed  to  the  arrangement. 
The  organization  is  functioning  and  the  public  is 
satisfied. 

The  following  incident  shows  the  curative  effect 
of  the  court.  At  Goodland  there  was  an  open  car  shop. 
For  thirteen  years  the  employees  had  been  trying  to 
get  the  Rock  Island  Railroad  to  inclose  it.  It  was 
out  on  the  plains  where  the  wind  blows  violently  at 
times.  It  was  no  place  to  have  an  open  shop  of  that 
kind. 

In  1905  the  railway  employees  got  a  bill  through 
the  Kansas  Legislature  requiring  every  railroad  com- 
pany to  inclose  its  repair  shops,  but  through  a  tech- 
nicality it  was  not  effective.  Then  the  Court  of  In- 
dustrial Relations  was  created,  and  after  considering 
that  every  man  is  entitled  to  a  healthful  place  in  which 
to  labor  it  took  up  this  case  on  application  of  the  em- 
ployees. It  took  just  a  week  to  try  the  case,  and  the 
railway  was  ordered  to  inclose  the  roundhouse  and 
have  it  ready  by  a  certain  date. 

Some  Opposition  to  the  Industrial  Coi^t 

Society  is  formed  in  three  layers.  At  the  top  2i 
per  cent  represents  the  employers,  at  the  bottom  5i 
per  cent  represents  the  employees,  and  in  between 
92  per  cent  represents  a  good-natured  protoplasmic 
mass,  having  no  power  of  self-defence  except  the 
good-natured  powers  of  natural  resistance,  and  then 
at  the  top  and  bottom  begins  this  economic  pressure. 
Out  in  Kansas  the  92  per  cent  have  come  out  and  said 
the  hitherto  submerged  nine-tenths  of  the  population 
is  going  to  fight  for  itself  under  the  protection  of 
government. 

Out  in  our  state  some  labor  leaders  are  advising 
the  defeat  of  every  candidate  for  the  State  Legislature 
who  voted  in  favor  of  the  industrial  court  bill,  and 
the  support  for  Congress  of  the  men  who  will  repre- 
sent the  cause  of  labor.  Do  we  want  that  sort  of 
Congress,  a  Congress  of  men  not  representing  the 
country,  but  representing  the  group?  If  not,  the  chal- 
lenge to  America  at  this  hour  is  to  hold  fast  to  the 
political  type  of  government  and  to  meet  the  challenge 
of  any  class  that  thinks  it  can  live  above  the  law. 
Why  do  the  labor  leaders  fight  these  laws?  They 
fight  them  because  labor  leadership  realizes  that  if 
government  may  find  justice  for  the  laboring  man  in 
his  quarrel  with  capital  then  there  is  no  need  any 
longer  that  the  laboring  man  should  pay  out  of  his 
pockets  every  week  a  share  of  his  wages  to  support 
those  who  live  off  labor. 


It  is  my  belief  that  this  law  will  give  a  new  atmos- 
phere, a  new  moral  tone  and  functioning  power  to 
organized  labor.  In  the  first  place,  it  removes  that 
which  is  the  very  worst  thing  about  organized  labor, 
its  feature  of  compulsory  unionization.  It  leaves  the 
laboring  man  free,  and  that  is  what  we  want.  It  only 
takes  away  the  power  to  start  a  civil  war  when  he 
does  not  get  what  he  wants,  or  when  somebody  else 
does  not  get  what  he  wants ;  when  somebody  in  Seattle 
falls  off  a  dock  and  Seattle  goes  on  a  strike  and  a 
group  of  men  strike  in  Atlantic  City  through  sym- 
pathy. 

It  does  away  with  the  far-flung  system  of  mak- 
ing class  war  upon  the  public,  and  it  leaves  to  them 
the  power  they  may  use  through  their  solidarity  when 
they  come  into  what  they  call  collective  bargaining. 
We  say  to  labor:  "You  shall  have  your  solidarity  for 
proper  purposes,  to  increase  the  good  of  those  who 
labor  with  you.  But  when  you  come  into  certain 
communities  that  are  100  per  cent  against  you  you 
realize  in  those  communities  that  you  have  not  secured 
the  best  expression  of  brotherhood." 

A  poor  woman  came  to  me  to  my  door  with  all  the 
earmarks  of  hopeless  poverty.  She  said,  "I  spent  all 
the  money  I  had  to  come  in  here  from  Weir  City  to 
tell  my  troubles.  My  husband  is  on  strike  and  has 
been  on  strike  for  six  months,  but  he  does  not  know 
what  the  strike  is  about.  We  have  tried  to  keep  the 
family  alive  on  the  strike  benefits  of  $8  per  week,  and 
when  your  volunteers  came  down  to  the  mine  I  went 
to  see  if  I  could  get  some  mending  to  do  for  the  men. 
I  brought  home  a  lot  of  it,  but  last  night  a  committee 
from  my  husband's  union  called  on  me  and  said  that 
I  was  not  to  do  that  work  and  could  not  go  back  to 
the  mine."  I  said,  "Go  ahead  with  your  work,  and  I 
will  see  that  they  do  not  molest  you."  She  said,  "I 
cannot  do  that  because  when  you  go  away  they  will 
burn  down  my  house."  Surely  a  government  may  fos- 
ter a  better  spirit  of  brotherhood  than  that. 

What  we  are  hoping  to  do  in  Kansas  is  to  give  to 
labor  a  new  hope  and  to  the  public  a  new  sense  of 
protection.  The  temper  of  labor  is  growing  mellower 
over  the  operation  of  the  court.  The  other  night  I 
spoke  in  my  State  in  a  great  railroad  center.  Many  of 
the  public  men  were  nervous  about  the  attitude  of 
labor,  but  we  had  a  wonderful  meeting,  and  I  explained 
to  these  railroad  men  what  this  law  will  do  for  them. 
All  reasonable  men,  whether  they  belong  in  the  ranks 
of  capital  or  labor,  realize  that  we  are  working  under 
modern  conditions  and  that  all  the  elements  of  manu- 
facturing, production,  transportation  and  distribution 
are  mixed  together  in  a  common  machine ;  that  a  break 
in  one  part  of  the  far-flung  machinery  breaks  down 
the  whole  public  relations. 

I  hope  the  railway  men,  who  represent  powerful 
interests  in  their  communities,  will  get  acquainted 
with  the  members  of  their  legislatures  and  insist 
upon  the  provision  of  industrial  courts  by  the  legisla- 
tures of  their  states.  This  legislation  is  bringing  for- 
ward that  day  which  will  place  in  the  right  relation- 
ship the  whole  body  politic,  the  subject  of  industrial 
quarrels.  Several  states  plan  to  have  industrial 
courts  and  the  movement  is  spreading. 

The  day  is  here  for  this  legislation.  The  program 
is  simple  and  the  foundation  ample.  All  that  is  needed 
is  to  get  the  politicians  away  from  their  dread  of  the 
labor   leaders. 
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The  Problems  of  Coal  Supply* 

By  Eugene  McAuliffe 

President  Union  Colliery  Company,  St.  Louis,  Mo. 

Storage  at  Point  of  Consumption  Will  Improve  "Load  Factor"  of  Fuel  Production  and 
Distribution — National  Legislation  Providing  for  Seasonal  Variation  in  Coal-Haulage 
Rates  Would  Encourage  Uniformity  of  Demand  for  Coal  and  Reduce  Mining  Costs 


ASA  people  we  are  slow  to  see  great  changes  in 
l\  the  making.  We  long  ago  came  to  the  conclusion 
J.  \.  that  coal  was  plentiful  and  cheap  and  classified 
the  fuel  problem  as  one  easily  to  be  disposed  of.  Of 
late,  however,  the  job  of  fueling  an  electric  railway, 
a  power  plant  or  even  a  modest  household  seems  to  offer 
some  difficulty.  The  unexpected  and  grievous  interrup- 
tions in  supply  and  the  startling  increases  in  the  cost 
of  coal  experienced  during  the  past  three  years  have 
aroused  greater  attention  and  have  forced  some  measure 
of  understanding  of  the  vital  importance  of  the  coal 
industry.  Appreciation  of  the  problems  of  coal  produc- 
tion and  distribution  must  become  still  more  general 
and  the  co-operation  and  interest  of  all  users  must  be 
obtained  if  we  are  to  secure  a  solution  of  these  problems 
and  any  permanent  improvement  in  the  conditions  that 
surround  our  coal  supply. 

In  1870,  five  years  after  the  close  of  the  Civil  War, 
our  annual  coal  production  of  all  grades  was  0.857  ton 
per  capita,  while  in  1918,  less  than  half  a  century  later, 
it  had  increased  to  6.44  tons  per  capita.  During  1919, 
notwithstanding  the  falling  off  in  business  after  the 
armistice  and  the  loss  in  production  due  to  the  five 
weeks'  strike  in  the  fall  of  that  year,  our  per  capita 
consumption  was  5.17  tons.  To  this  extent  and  at  this 
rate  has  coal  grown  into  our  national  life.  Any  inter- 
ference with  the  production  of  coal,  however  occasioned, 
is  reflected  immediately  in  the  activity  and  earnings 
of  the  thousand  lines  of  endeavor  dependent  upon  it. 
To  men  so  thoroughly  aware  of  the  facts  as  electric 
railway  men  are  it  is  unnecessary  to  enlarge  upon  the 
magnitude  and  the  fundamental  importance  of  the  coal 
industry,  nor  do  I  need  to  emphasize  its  vital  relation 
to  their  own  business.  Electric  railways  use  a  large 
and  growing  proportion  of  all  the  coal  produced  and 
its  cost  to  them  is  a  very  heavy  share  of  their  operating 
expenses. 

The  Situation  as  It  Exists  Today 

Our  present  chaos  is  due  to  causes  which  are  always 
at  work  in  the  coal  business,  but  which  have  operated 
in  aggravated  form  during  the  last  twenty  months — 
a  depressed  and  waiting  market,  with  coal  stocks  delib- 
erately allowed  to  become  exhausted,  followed  by  (and 
in  large  measure  the  cause  of)  the  most  protracted  and 
widespread  strike  that  the  industry  has  experienced 
since  1910,  when  215,640  out  of  a  total  of  555,553  men 
employed  in  bituminous  coal  mining  lost  an  average  of 
eighty-nine  days  each,  or  19,234,785  man-days.  The  facts 
are  so  little  understood  as  to  warrant  their  brief  review. 
Let  us  therefore  go  back  to  the  bitter  experiences  of 
the  winter  of  1917-18,  now  largely  forgotten,  when 
the   Fuel   Administration   found   it  necessary  to   issue 


orders  partially  suspending  the  use  of  fuel.  From  this 
experience  and  the  urgency  of  the  war  demands  came 
a  vigorous  campaign  to  increase  coal  production,  in 
response  to  which  the  mines  of  the  country  during  1918 
produced  579,385,820  net  tons  of  soft  coal  and  98,826,084 
net  tons  of  anthracite — by  far  the  greatest  tonnage  ever 
turned  out  in  twelve  months.  Of  this  amount,  550,000,- 
000  tons  of  soft  coal  were  consumed  or  exported  and 
about  30,000,000  tons  surplus  were  added  to  storage 
stocks. 

After  the  signing  of  the  armistice  in  November, 
1918,  and  during  the  mild  winter  which  followed,  the 
demand  for  fuel  slackened  and  the  coal  industry  entered 
a  six  months'  period  of  poor  market  and  low  production, 
from  which  we  have  not  yet  recovered  and  which  laid 
the  foundation  of  our  present  shortage  and  confusion. 
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•Abstract   of   address   delivered   before    the   American    Electric 
Railway  Association,  Atlantic  City,  N.  J..  Oct.  12,  1920. 


FIG.    1— COMPARATIVE  WEIGHTS   OF   SEVERAL,  BASIC 
COMMODITIES  PRODUCED  IN  THE  UNITED  STATES 

We  entered  the  year  1919  with  about  80,000,000  tons 
of  bituminous  coal  in  reserve  and  with  the  opinion 
prevailing  among  buyers  that  prices  of  coal  and  other 
commodities  would  at  once  decline.  During  the  spring 
of  that  year  the  Railroad  Administration  unfortunately 
entered  into  a  controversy  with  the  coal  operators  over 
contracts  for  the  ensuing  year,  the  former  insisting 
upon  a  lower  price  and  the  re-establishment  of  the  policy 
of  "assigned  cars,"  and  the  operators  demanding  the 
prices  previously  fixed  by  the  Fuel  Administration,  while 
public  utilities  and  other  buyers  awaited  the  outcome  of 
the  controversy.  Meanwhile  the  railroads  and  other  con- 
sumers were  using  up  their  reserve  stocks,  250,000  open- 
top  cars  stood  idle  on  sidings  for  lack  of  traffic,  and 
the  coal  miners  became  daily  more  and  more  restive, 
due  to  the  fact  that  in  many  instances  they  could  work 
but  one  or  two  days  a  week.  This  was  the  gestation 
period  of  the  strike  of  Nov.  1,  1919.  Toward  the  middle 
of  the  year,  as  mutterings  of  the  coming  mine-labor 
storm  became  audible,  every  consumer  sought  to  buy;  by 
July  15  the  car  surplus  was  exhausted  and  in  August  a 
car  shortage  existed  from  southeastern  Kansas  to 
Roanoke,  Va.  This  outcome  had  been  clearly  foreseen 
by  the  operators,  and  their  national  association,  in  good 
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faith,  outlined  and  attempted  to  carry  on  an  advertis- 
ing campaign  to  stimulate  buying,  which,  however,  was 
discontinued  early  in  the  summer  largely  because  of  the 
criticism  leveled  at  it  by  officials  of  the  Railroad  Admin- 
istration. In  July,  for  the  first  time,  orders  became 
available  and  the  mines  worked  steadily  for  three  or 
four  weeks  until  the  car  shortage  developed,  this  short- 
age continuing  until  Sept.  15,  when  cars  in  adequate 
numbers  were  again  furnished  preparatory  to  the 
strike. 

On  Nov.  1,  1919,  came  the  coal  strike  which  lasted 
until  Dec.  12;  during  this  time  soft  coal  production 
fell  behind  about  42,000,000  tons  and  the  30,000,000 
tons  in  reserve  at  the  beginning  of  the  year  had  been 
largely  consumed.  The  year  1919  closed  about  30,000,- 
000  tons  short  of  a  safe  supply,  or  about  6  per  cent 
of  the  estimated  consumption  for  the  current  year. 
During  the  first  six  months  of  1920  we  fell  still  fur- 
ther behind,  chiefly  because  of  a  continued  shortage 
in  car  supply,  which  was  greatly  aggravated  by  the 
strike  of  railroad  switchmen.  I  do  not  hesitate  to 
say  that  the  publicity  given  to  the  quarrel  between 
the  Railroad  Administration  and  the  coal  operators, 
which  encouraged  the  general  public  to  refrain  from 
purchasing  fuel  and  to  burn  up  their  reserve  stocks, 
was  the  last  pound  which  sunk  the  industry  in  the 
morass  of  strikes,  with  their  attendant  disregard  of 
contract  obligations,  defiance  of  law  and  economic  loss, 
from  which  we  are  still  suffering. 

As  intimated  above,  the  present  situation  had  its 
origin  in  adverse  conditions  which  are  inherent  and 
chronic  in  the  industry,  and  it  is  to  these  conditions 
that  I  wish  chiefly  to  direct  attention  in  this  paper. 
They  are  fundamental  and  general  and  they  cannot  be 
cured  without  the  assistance  of  the  entire  buying 
public.  The  operator  by  himself  can  do  little.  The 
permanent  remedy  of  these  conditions  will  require  the 
co-operation  of  the  operators,  the  railroads,  such  large 
buyers  as  the  members  of  the  American  Electric 
Railway  Association,  and  some  governmental  or  other 
agency  to  correlate  their  efforts. 

The  Job  Is  a  Big  One 

The  magnitude  of  the  coal  problem  has  always  been 
underestimated.  A  comparison  of  the  coal  require- 
ments of  the  nation  with  the  aggregate  tonnage  of 
small  grains — wheat,  com,  oats,  rye  and  barley — plus 
our  potato  crop,  presents  this  vital  subject  in  a  new 
light,  and  comparison  with  the  tonnage  of  our  basic 
metals  also  offers  food  for  reflection.  The  relation  of 
the  weights  of  these  products  is  shown  in  Fig.  1, 
herewith. 

The  coal  tonnage  amounts  to  310  per  cent  of  the  com- 
bined weight  of  the  grains,  the  potato  crop  and  the 
basic  metals.  The  data  serve  to  reveal  the  enormous 
physical  proportions  of  the  coal  business  and  to  give 
us  some  idea  of  the  task  which  the  transportation  of 
coal  imposes  on  our  railroads.  The  movement  of  coal 
is  the  largest  job  confronting  them  and  it  constitutes 
more   than    one-third    of   their   total   ton-mileage. 

The  coal  industry  produces  an  essential  commodity 
for  which  the  year's  demand  can  be  fairly  well  predicted, 
and  it  has  always  attracted  sufficient  labor  of  good 
grade.  Why  then  has  it  suffered  such  frequent  disrup- 
tion and  difficulty?  Chiefly  on  two  accounts:  (a;  The 
demand  is  extremely  variable  and  the  mines  run  under 
an  exceptionally  bad  "load  factor,"  (b)  the  industry 
cannot  store  any  considerable  portion  of  its  product  and 


it  must  have,  day  by  day,  an  adequate  supply  of  cars 
to  take  away  the  coal  as  it  is  produced. 

From  these  two  conditions  arise  all  the  other  difficul- 
ties of  the  industry  —  overdevelopment,  unattractive 
labor  conditions  and  strikes,  unreliable  supply,  high 
and   variable   production   costs   and    unstable   prices. 

While,  of  course,  demand  and  production  are  inter- 
woven as  they  are  in  all  business  and  react  on  each 
other  to  some  extent,  there  are  inherent  seasonal  varia- 
tions in  demand  which  have  no  relation  whatever  to 
the  ability  of  the  mines  to  produce.  The  mines  of  the 
country  could  work  at  a  fairly  uniform  rate  throughout 
the  year  provided  their  product  were  regularly  taken 
away.  What  actually  happens  year  after  year  is  illus- 
trated in  Fig.  3,  which  applies  to  the  four  years  pre- 
ceding our  entrance  into  the  war  and  in  which  the 
wide  seasonal  variations  are  clearly  shown.  The  con- 
ditions during  the  two  pre-war  years,  1913  and  1914, 
are  the  most  typical.  The  conditions  prevailing  during 
the  following  four  years  are  illustrated  in  Fig.  2.  It 
may  be  noted  that  in  1914  the  production  for  March  is 
123  per  cent  of  the  average,  whereas  the  minimum  pro- 
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FIG.   2— RECORD  OP  COAL  PRODUCTION   IN  THE 
UNITED  STATES 

duction  immediately  follows  in  April  and  reaches  only 
68  per  cent  of  the  average,  and  speaking  generally 
for  the  whole  industry  the  minimum  monthly  demand 
is  only  two-thirds  of  the  maximum  demand. 

Storage  at  the  Mines  Is  Out  of  the  Question 

Storage  at  the  mines  is  frequently  suggested  as  a 
remedy  for  the  poor  load  factor,  but  there  are  few 
mines  provided  with  storage  and  rehandling  facilities 
for  even  a  few  days'  supply.  Storage  at  the  mines  on 
any  large  scale  is  out  of  the  question,  quite  aside  from 
any  consideration  of  the  cost  of  providing  storage  facil- 
ities. It  would  entail  the  storing  of  enormous  stocks  of 
coal  at  a  few  points,  and  the  danger  and  expense  arising 
from  fires  would  be  vastly  greater  when  in  relatively 
small  storage  piles  at  the  numerous  points  of  consump- 
tion. Furthermore,  mine  storage  would  result  in  the 
degradation  through  weathering  and  rehandling  of  a 
far  larger  proportion  of  the  country's  coal  supply  than 
is  entailed  by  storage  at  destination.  With  mine  stor- 
age piles  in  general  use,  the  mines  would  inevitably 
pass  through  them  more  than  just  the  amount  necessary 
to  even  off  the  peak  of  the  load,  for  instead  of  loading 
from  storage  only  during  the  time  of  maximum  demand, 
they  would  undoubtedly  have  to  do  so  to  a  considerable 
extent  at  other  times  in  order  to  minimize  undue 
weathering  and  fire  risks.  Again,  there  are  hundreds 
of  mines  throughout  the  country  at  which  there  is  not 
adequate  space  for  storage. 

Serious  as  are  these  objections,  they  are  less  impor- 
tant than  the  fact  that  storage  at  the  mines  would 
in  no  sense  solve  our  present  transportation  problem. 
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The  railroads  suffer  as  much  as  the  mines  from  their 
present  badly  distributed  load;  the  number  of  open-top 
cars,  the  capacity  of  tracks  and  terminal  facilities  are 
all  inadequate  for  their  winter  peak  load,  nor  would 
it  be  sound  economics  to  require  them  to  provide  facil- 
ities adequate  for  four  months'  maximum  traffic,  a  large 
share  of  which  would  have  to  lie  idle  during  the 
remainder  of  the  year.    We  should,  if  possible,  try  to 
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FIG.    3— DIAGRAM    INTRODUCED  TO   SHOW   SEASONAL, 

VARIATIONS  IN  COAL  SUPPLY  CONDUCING  TO 

HIGH  MINING  AND  DISTRIBUTION  COSTS 

move  more  coal  during  the  summer  than  in  the  winter, 
for  the  summer  is  not  only  the  time  of  low  transporta- 
tion load,  but  the  cost  of  train  operation  is  very  much 
less  under  the  favorable  weather  conditions  which  then 
prevail.  These  considerations  constitute  by  far  the  most 
serious  objection  to  the  widespread  storage  of  coal  at 
the  mines.  Coal  production  and  transportation  are 
inseparable  and  the  permanent  remedy  lies  not  in  pro- 
ducing and  storing  during  the  summer  months  enough 
coal  to  provide  for  the  peak  of  the  demand,  but  in 
producing,  selling  and  transporting  during  these  months 
enough  coal  to  supplement  normal  production  during 
the   four  months   of  the  winter. 

If  we  admit  the  impracticability  of  general  storage 
at  the  mines,  it  follows  as  a  matter  of  course  that  they 
must  have  day  by  day  enough  cars  to  carry  off  their 
day's  production.  Car  supply  is  therefore  the  determin- 
ing factor  in  coal  production.  There  are  always  periods 
of  the  year  when  cars  are  unavailable  in  sufficient  num- 
bers and  there  are  frequently  periods  when  car  shortage 
is  serious  and  widespread.  This  chronic  deficiency  in 
car  supply  has  been  for  years  the  subject  of  mutual 
recrimination  between  the  operators  and  the  railroads. 
We  shall  never  have  a  steady  and  adequate  car  supply 
until  we  get  a  proper  conception  of  the  magnitude  of 
the  coal  tonnage  and  lay  down  a  definite  program  for 
leveling  up  the  general  load  on  the  railroads. 

Another  factor  in  the  situation,  closely  related  to  car 
supply,  which  still  further  impedes  mine  output,  is 
the  coal-car  distribution  rules  which  prohibit  a  mine 
from  loading  coal  during  more  than  one  shift  per  day, 
even  during  the  mine's  development  period.  These 
rules,    promulgated    by    the    United    States    Railroad 


Administration,  were  originally  advocated  by  mine 
owners  whose  properties  were  being  strangled  by  labor 
union  legislation  and  who  sought  to  deny  double-shift 
working  to  competitors  in  non-union  fields.  I  know 
of  no  other  industry  which  suffers  under  such  a  dis- 
ability, and  I  do  not  believe  there  is  sufficient  warrant 
for  transportation  authorities  to  deny  the  producer  the 
privilege  of  loading  coal  during  any  hour  of  the  twenty- 
four,  if  the  demand  is  heavy  enough  to  warrant  work- 
ing two  shifts. 

Irregular  Working  Increases  Mine  Costs 

Superimposed  on  the  loss  of  output  due  to  variable 
demand  and  the  lack  of  cars  is  the  loss  occasioned  by 
the  voluntary  absence  of  the  mine  workers  at  times 
when  cars  are  available  and  when  the  opportunity  for 
work  exists.  This  loss — one  of  the  internal  problems  of 
the  industry — is  a  serious  obstacle  to  low  mine  costs 
and  to  the  welfare  of  the  individual  miner.  There  are 
very  few  mines  in  which  the  average  number  of  men 
absent  does  not  amount  to  10  per  cent,  and  at  many 
mines  this  average  ranges  from  16  to  30  per  cent.  This 
bad  habit  arises,  in  part  at  least,  from  the  example 
and  influence  of  irregularity  of  operation  due  to  causes 
beyond  the  workers'  control,  and  it  constitutes  a  serious 
drain  on  output. 

The  cost  of  production  is  increased  by  such  irreg- 
ularities in  working  time  and  output  as  have  been  cited 
above.  As  in  any  business,  the  heavy  fixed  charges  run 
on,  and  there  are  important  items  of  operating  expense 
and  maintenance  which  must  be  incurred  whether  the 
mine  is  producing  or  standing  idle.  The  amount  by 
which  lost  time  increases  the  cost  of  production  is  strik- 
ingly shown  by  a  study  of  this  matter  made  during  1917 
by  the  engineers'  committee  of  the  United  States  Fuel 
Administration.  This  dealt  with  cost  data  covering 
a  period  of  twelve  months  and  derived  from  seventy- 
three  mines  located  in  the  New  River  district  of  West 

160 

1.50 
WO 
I.3C 
1.20 

<3  1.00 

1 080 

£a70 

g,060 

t0.50 

go.10 
a 
030 

0?0 

010 

0 

0     5      iO     15    20    25    30    J6   40    45    60    66    60    66    70    75    SO    65    90    96    103 
f^-centaqe   Decreiased  Car  Supply 


FIG.  4- 


-RELATION  OF  RAILROAD  CAR  SUPPLY 
TO  COST  OF  COAL 


Virginia.  It  discloses  the  increases  in  the  cost  of  pro- 
ducing coal  occasioned  by  an  insufficient  car  supply, 
shown  in  Fig.  4. 

Irregularity  in  working  time  due  to  variations  in 
demand  and  deficient  car  supply  is  chiefly  responsible 
for  the  unsatisfactory  conditions  of  mine  labor.  There 
is  no  other  great  industry  in  which  the  workers  are 
so  constantly  subjected  to  such  variations  in  the  oppor- 
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tunity  to  work  and  in  their  earning  capacity.  The 
number  of  working  days  lost  each  year  from  1913  to 
1919  for  each  of  the  mining  regions  of  the  country  is 
shown  in  Fig.  5.  The  days  lost  include  the  idle  time 
due  to  lack  of  demand,  lack  of  cars,  and  all  other  causes 
except  voluntary  absence  on  the  workers'  part;  that  is, 
the  chart  shows  the  number  of  working  days  that  the 
miners  were  compelled  to  miss.  For  the  whole  bitu- 
minous industry,  during  these  seven  years,  the  least 
number  of  days  lost  in  any  field  was  thirty  and  the 
maximum  145 ;  conditions  in  the  anthracite  region  were 
better. 

The  economic  and  sociological  effects  of  such  condi- 
tions are  obvious.  They  lead  to  periodic  hardship,  they 
foster  discontent  and  exorbitant  wage-scale  demands, 
and  they  are  the  basis  of  most  of  our  mine  strikes. 
They  are  responsible  for  the  fact  that  mine  workers 
are  migratory  and  unstable;  forced  to  be  idle  a  quarter 
of  their  time,  they  seek  other  fields  or  leave  the  industry. 
Mine  workers  as  a  class  are  renters,  rarely  establish 
permanent  connection  and  eat  up  their  income  in  mov- 
ing, rents  and  perpetual  buying  on  expensive  install- 
ment plans. 

The  frequency  with  which  mine  workers  resort  to  the 
strike  weapon  has  become  appalling.  There  are  two 
distinct  forms  of  striking;  one  the  result  of  orders 
emanating  from  the  general  officers  of  the  union,  such 
as  that  which  took  place  on  Nov.  1,  1919,  the  other 
the  lawless  strike  at  individual  mines,  more  recently 
camouflaged  as  a  "vacation."  There  is  a  grievous  lack 
of  integrity  and  discipline  within  the  ranks  of  the  mine 
workers,  and  the  internal  workings  of  the  individual 
local  union,  as  well  as  of  the  parent  body,  are  not  infre- 
quently dictated  by  a  few  individuals  of  American 
nationality  or  British  origin  who  ruthlessly  overwhelm 
the  more  staid  foreign  element,  which  is  frequently 
unjustly  reported  as  lawless  and  lacking  in  the  qualities 
that  make  for  good  citizenship.  I  speak  plainly  when 
I  say  that  the  rivalry  for  office  that  exists  within 
the  union's  ranks  has  not  only  menaced  all  organized 
labor  but  has  not  hesitated  to  threaten  and  menace 
society.  The  complacency  with  which  this  situation  has 
been  viewed  by  the  public  at  large  largely  absolves  the 
coal  operators  from  the  charge  of  indifference  to  the 
evils  that  flow  therefrom. 

As  a  people  we  know  too  little  of  the  industry  and 
its  inner  workings ;  we  do  not  adequately  sense  its  vital 
relation  to  our  economic  welfare;  we  have  been  little 
concerned  with  the  causes  that  inspired  the  building  up 
of  the  strongest  single  labor  organization  in  the  country, 
the  United  Mine  Workers  of  America.  This  union, 
which  in  1897  had  a  scattered  following  of  only  9,737, 
now  has  a  membership  upward  of  615,000  men  of  diverse 
nationalities  and  varying  degrees  of  intelligence,  who 
carry  out  the  orders  of  their  officers  with  an  obedience 
sometimes  worthy  of  a  better  cause.  Its  strength  has 
not  always  been  used  unselfishly  and  wisely,  but  many 
of  its  acts  have  arisen  from  indefensible  conditions 
within  the  industry,  some  of  which  still  persist,  and  the 
responsibility  rests  with  the  operators,  the  heads  of 
our  transportation  companies  and  the  public  to  remedy 
these  conditions. 

The  Mining  Industry  Is  Greatly  Overdeveloped 

Some  of  the  conditions  thus  far  outlined  have  encour- 
aged an  overdevelopment  of  the  industry  and  the  min- 
ing of  much  coal  which  would  better  have  remained 
in  the  ground.     The  bituminous  mines  of  the  country 


have  a  potential  annual  capacity  of  from  675,000,000 
to  700,000,000  tons,  which  is  about  125,000,000  or  150,- 
000,000  tons  in  excess  of  our  present  needs.  The  bulk 
of  this  capacity  is  in  permanent  mines  of  good  size. 
The  overdevelopment  is  largely  in  permanent  facilities 
which  represent  an  investment  in  excess  of  $2.50  per 
ton  of  annual  output. 

The  conditions  have  encouraged,   also,  the  develop- 
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FIG.  5— LOST  TIME  IN  COAL  REGION  FROM  1913  TO  1919 

ment  of  so-called  wagon  mines,  the  operation  of  most  of 
which  may  be  characterized  as  a  public  nuisance.  While 
they  constitute  nearly  a  third  of  the  whole  number  of 
mines  in  the  country,  they  produce  less  than  2  per  cent 
of  our  coal,  and  they  not  only  disturb  labor  and  market 
conditions  but  they  also  pour  out  in  times  when  demand 
is  brisk  a  product  which  is  largely  unfit  for  use. 

Less  complete  statistics  compiled  by  the  Geological 
Survey  indicate  that  during  1918  production  reports 
were  received  from  2,719  small  mines  (very  few  of 
which  were  equipped  with  tipples)  whose  total  contribu- 
tion to  the  coal  production  of  the  country  was  1,108,000 
tons,  or  an  average  of  406  tons  each,  per  year.  A  sum- 
mary of  the  1918  reports  shows  that  there  are  not  less 
than  8,300  small  so-called  country  banks  and  local  com- 
mercial mines,  producing  less  than  3,000  tons  each  per 
year. 

The  5,888  small  mines  producing  less  than  2  per  cent 
of  the  nation's  bituminous  coal  in  the  year  1917  can  be 
best  compared  to  the  jitney  competition  from  which 
the  electric  railways  suffer.  These  small  openings,  like 
the  jitney,  come  out  of  their  hiding  places  only  in 
times  of  coal  shortage  and  excessive  prices.  Instead  of 
relieving  the  situation,  they  aggravate  it  by  offering,  for 
short  periods,  high  rates  of  wages,  which  draw  the 
migratory  element  in  mine  labor  away  from  competent 
and  well-equipped  mines  where  their  output  would  be 
more  than  twice  as  much  per  man.  These  small  mines 
also  make  a  demand  on  railroad  facilities  out  of  all 
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proportion  to  the  number  of  loaded  cars  which  they 
ship  each  day.  Their  cars,  placed  one  at  a  time,  fre- 
quently absorb  the  limited  space  available  on  congested 
team  tracks,  delaying  the  placing,  unloading  and  removal 
of  general  freight  for  which  such  tracks  were  built. 
With  the  disappearance  of  coal  famine  and  high  prices, 
the  wagon  mine  operator  takes  his  team  or  truck  to 
the  barn,  balances  his  accounts  and  seeks  new  lines  of 
endeavor. 

Not  only  do  these  small  mines  absorb  an  undue  share 
of  our  labor  and  transportation  facilities,  but  they  turn 
out  a  grossly  inferior  product,  containing  often  a  non- 
combustible  content  reaching  40  per  cent.  Improper 
preparation  of  coal  is  one  of  the  great  sins  of  the  indus- 
try and  the  wagon  mine  is  not  the  only  offender.  The 
bituminous  coal  produced  in  1917  showed  that  about 
one-third  of  it  contained  5  per  cent  of  non-combustible 
material  that  could  readily  have  been  removed.  An 
improvement  in  preparation  took  place  during  early 
1919  when  the  demand  was  slack,  but  quality  dete- 
riorated again  during  the  six  weeks  preceding  the  strike 
of  last  fall,  and  this  unnecessary  tax  on  transportation 
and  the  industries  continues  unabated  at  present. 

Conditions  of  Mining  Are  Undergoing  Changes 

State  and  Federal  enactments,  resulting  from  the 
growing  demand  for  better  mine  labor  conditions,  have 
multiplied  the  cost  of  developing  a  permanent  and 
dependable  coal  property.  Furthermore,  notwithstand- 
ing the  enormous  tonnage  computed  as  still  remaining 
in  the  ground,  the  opportunities  for  securing  a  location 
for  a  coal  mine  which  will  stand  competition  are  rapidly 
diminishing. 

During  the  twenty  years  preceding  1917  the  coal 
industry  presented  a  sorry  spectacle.  It  was  overdevel- 
oped, its  employees  were  underpaid  and  mines  were 
opened  and  operated  without  due  regard  to  the  safety 
of  the  workers.  The  record  of  disastrous  explosions 
and  accidents  is  a  dark  page  in  the  history  of  mining. 
The  sharp  competition  invariably  existing  between 
individual  mines  and  between  mine  districts  was  largely 
responsible  for  such  conditions  and  for  their  continu- 
ance. When  the  operator  decided  that  a  certain  tonnage 
was  necessary  to  enable  him  to  run,  he  frequently 
accepted  orders  for  it  at  less  than  the  cost  of  production, 
and  then  went  back  to  his  employees  with  the  request 
that  they  consent  to  a  cut  in  wages — already  too  low — 
to  enable  him  to  break  even.  Such  an  arrangement, 
when  put  into  effect,  was  frequently  followed  by  a  secret 
freight  rate  agreement  through  which  the  operator 
received  rebates  that  represented  his  total  margin  of 
profit.  After  the  Mine  Workers'  Union  became  strong 
enough  to  enable  it  to  refuse  these  temporary  wage 
reductions  and  anti-rebate  legislation  closed  the  door 
to  relief  in  that  direction  the  operator  turned  to  the 
"recurring  strike,"  frequently  prearranged  for  a  definite 
period,  in  order  to  create  the  return  that  would  enable 
him  to  pay  interest  on  his  paper,  which  the  banks  were 
carrying  to  the  point  of  saturation. 

I  am  reviewing  this  period  to  illustrate  the  ways  in 
which  instability  of  the  industry  operates  to  the  dis- 
advantage of  all  concerned  and  to  emphasize  the  point 
that  coal  should  be  produced  and  marketed  under  con- 
ditions which  promote  the  health  of  the  industry,  justice 
to  the  public  and  the  welfare  of  the  workers  and  their 
families.  Every  ton  of  coal  produced  should  bring  in 
a  margin  above  the  cost  of  production  sufficient  to 
create  an  adequate  return  on  the  investment,  with  due 


regard  to  the  hazards  of  the  business.  With  such  a 
return  assured,  exorbitant  prices  should  be  discoun- 
tenanced and  prohibited. 

The  limits  of  the  area  underlying  the  so-called  smoke- 
less coals  are  now  well  defined,  and  this  coal,  which 
under  former  freight  rates  and  low  costs  of  production 
was  shipped  far  afield,  must  now  be  conserved  for  a 
market  located  east  of  the  Appalachian  range,  includ- 
ing the  navy  and  the  merchant  marine.  The  North- 
west, which  heretofore  has  absorbed  a  large  tonnage 
of  smokeless  coal,  has  definitely  and  permanently  turned 
to  bituminous  coals  produced  nearer  the  points  of  con- 
sumption. England,  which  hitherto  has  enjoyed  the 
world's  coal  export  trade,  has  suffered  an  extraordinary 
loss  of  production  and  increase  in  unit  production  costs 
as  a  result  of  conditions  largely  chargeable  to  the  war 
and  a  large  share  of  her  former  trade  is  bound  to  come 
to  us.  We  must,  therefore,  prepare  to  supply  a  mate- 
rial portion  of  the  Western  Hemisphere  with  coal.  The 
South  American  republics  are  practically  without  coal 
of  their  own;  they  are  growing  rapidly  in  wealth 
and  population,  and  it  is  not  unreasonable  to  suppose 
that  their  consumption  of  fuel  will  increase  at  a  rate 
comparable  with  the  growth  in  consumption  in  our  own 
country  during  the  past  fifty  years. 

Some  Remedies  Are  Available 

While  I  am  not  prepared  to  offer  remedies  for  all  the 
ills  found  in  the  foregoing  diagnosis,  I  wish  to  offer 
my  opinions  as  to  what  should  be  done  to  cure  the  more 
fundamental  troubles.  There  is  much  to  be  done  within 
the  industry  itself,  but  the  more  important  defects 
require  general  and  national  treatment. 

The  purely  mechanical  problems  of  coal  mining  have 
not  reached  their  final  solution;  while  we  have  a  con- 
siderable proportion  of  finely  equipped  properties  oper- 
ating under  modern  methods,  there  is  room  for 
improvement  even  in  them.  We  should  have  larger 
individual  mine  openings,  hand  mining  should  give 
place  to  mining  machines,  electric  drills  and  mechanical 
loaders  and  heavy  underground  tracks,  cars  and  elec- 
tric locomotives  should,  as  far  as  possible,  replace  animal 
haulage.  The  economic  and  social  aspects  also  need 
improvement.  The  men  must  have  more  regular  employ- 
ment; their  lives  must  be  adequately  safeguarded,  and 
they  must  be  given  the  opportunity  for,  and  be  taught 
the  advantages  of,  better  homes,  a  more  liberal  educa- 
tion, industry  and  thrift. 

Under  old  freight  rates  and  the  play  of  unrestricted 
competition  between  mines  and  among  railroads  there 
has  grown  up  a  system  of  coal  distribution  which  places 
an  undue  burden  on  our  transportation  facilities  and 
an  unnecessary  tax  on  the  public.  A  large  proportion 
of  our  coal  moves  long  distances  over  the  country, 
without  regard  to  the  relative  location  of  the  consumer 
and  the  mines. 

This  practice  is  a  great  tax  on  our  railroad  capacity 
and  a  drain  on  railroad  income.  Freight  rates  have 
frequently  been  made  for  coal  which  do  not  reimburse 
the  carrier  for  the  cost  of  hauling  it  and  the  deficit  of 
course  has  to  be  added  to  the  general  freight  rates. 
The  public  suffers  not  only  through  the  unnecessary 
clogging  of  the  railroad  machine,  but  through  this 
increase  in  the  general  rate  level,  and  under  our  new 
railroad  legislation  no  one  can  escape  some  share  of 
the  general  increase  in  the  cost  of  transportation  which 
this  haphazard  scheme  of  distribution  causes.  We  have 
recently  had  two  radical  increases  in  coal  freight  rates, 
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one  of  25  per  cent  and  the  second  of  about  40  per  cent, 
making  a  total  of  approximately  75  per  cent.  These 
increases,  because  they  are  on  a  percentage  basis,  will 
of  course  automatically  operate  to  diminish  the  evils 
of  excess  haul,  and  they  will  force  many  consumers  to 
consider  carefully  the  coals  near  at  hand,  but  the  radical 
cure  can  only  come  through  some  general  plan  of  dis- 
tribution and  control  of  freight  rates.  Gradually  and 
without  violence  to  establish  business  interests  a  sys- 
tem of  coal  market  zones  should  be  built  up  through 
the  medium  of  rate  control.  Excessively  long  and  over- 
lapping coal  hauls  should  be  penalized;  the  last  two  or 
three  hundred  miles  should  bear  a  prohibitive  rate 
instead  of  being  given  away,  as  the  carriers  have  fre- 
quently done  in  the  past. 

Legislative  Aid  Is  Necessary 

By  far  the  most  important  problem  in  coal  supply 
is  the  equalization  of  the  load  on  the  mines  and  on  the 
railroads,  and  its  solution  can  only  be  effected  by  the 
consumer,  who  will  have  to  equalize  his  demand.  Just 
now  the  consumer  is  aroused,  but  he  will  quickly  forget 
his  present  experiences.  The  summer  of  1921,  with 
probable  decreases  in  the  cost  of  living,  will  perhaps 
see  mine  labor  tranquil  and  willing  or  even  anxious  to 
"maintain  the  integrity  of  wage  contracts";  strikes  will 
become  less  frequent  and  the  public  will  quickly  forget 
the  experiences  of  the  last  few  months.  Some  way 
must  be  sought  to  keep  consumers  alive  to  the  neces- 
sity of  foreseeing  their  needs,  equalizing  their  demand 
and  storing  a  portion  of  their  requirements.  I  believe 
this  can  only  be  done  by  offering  them  the  induce- 
ment of  lower  freight  rates  during  the  early  months  of 
the  year. 

Such  a  remedy  requires,  of  course,  legislative  action, 
and  to  be  effective  this  action  must  be  taken  for  the 
nation  at  large  and  not  locally.  What  we  need  is  a 
federal  law  providing  seasonal  variations  in  coal  freight 
rates.  A  bill  establishing  such  variation  in  rates  was 
introduced  in  the  Senate  last  spring  at  the  request  of  a 
committee  appointed  by  the  American  Institute  of  Min- 
ing and  Metallurgical  Engineers.  This  bill,  which  is 
given  in  full  in  the  appendix  of  this  paper,*  provides 
for  increases  and  reductions  in  the  schedule  base  rates 
per  ton  as  follows : 


Increases 
Month  Amount 

Cents 

August 5 

September 15 

October 25 

November 25 

December 25 

January 10 


Reductions 
Month  Amount 

Cents 

February 10 

March 25 

April 25 

May 25 

June 15 

July 5 


The  bill  did  not  get  out  of  the  hands  of  the  committee 
to  which  it  was  referred,  although  it  held  protracted 
hearings.  I  hope  that  it,  or  some  equivalent  measure, 
will  be  introduced  and  passed  at  the  next  session,  and 
I  bespeak  for  such  legislation  your  support.  Similar 
variations  in  cost  heretofore  locally  applied  have  failed 
of  their  full  effect  because  the  consumers  did  not  have 
confidence  in  their  persistence.  We  have  faith  in  our 
government,  however,  and  with  such  a  law  in  force 
throughout  the  country  consumers  would  be  encouraged 
to  buy  during  what  is  now  the  period  of  low  demand 


•Mr.  McAuliffe  appended  to  his  paper  the  full  text  of  this  bill, 
S-5278,  and  also  that  of  Senate  bill  S-4080,  referred  to  later  in 
his  paper.  On  account  of  space  limitations  these  have  not  been 
reproduced  here,  as  copies  are  obtainable  through  official  sources. 


on  the  mines  and  railroads  and  to  store  enough  of  their 
coal  to  lower  the  demand  during  what  is  now  the  period 
of  the  peak  load  on  both  industries.  Except  in  rare 
instances  the  general  annual  cost  of  their  fuel  supply 
would  not  be  increased  under  the  terms  of  such  an  act. 

Information  Concerning  the  Industry  Must  Be 
Disseminated  Also 

Comprehensive  treatment  of  the  problems  of  an  indus- 
try so  fundamental  and  so  national  in  scope  as  coal  min- 
ing must  proceed  from  a  full  knowledge  of  the  facts, 
which  must  obviously  be  authoritative  and  above 
reproach. 

For  some  years  the  United  States  Geological  Survey 
has  compiled  statistics  relating  to  production  which 
have  proved  of  the  greatest  value  to  the  industry.  This 
work  of  collecting  the  facts  should  be  placed  on  a  per- 
manent footing  and  its  scope  should  be  greatly  enlarged, 
so  that  the  country  will  have  available  a  full  knowledge 
of  the  fundamental  facts  for  the  solution  of  all  prob- 
lems of  supply,  costs,  labor  and  transportation  in  the 
industry. 

Looking  toward  the  establishment  of  an  agency  for 
doing  this  there  was  presented  at  the  last  session  of 
Congress  another  bill,  likewise  suggested  by  the  Amer- 
ican Institute  of  Mining  and  Metallurgical  Engineers. 
It  provides  in  substance  that  the  Secretary  of  the 
Department  of  the  Interior  shall  "in  person,  or  through 
such  agency  within  his  department  as  he  may  desig- 
nate": 

(a)  Investigate  from  time  to  time  the  wages,  working 
conditions  and  practices,  terms  of  employment  and  the 
living  expenses  of  miners  and  other  workmen  employed  in 
the  coal  and  its  collateral  industries. 

(b)  Investigate  methods  and  processes  for  the  storage  of 
coal  and  conduct  such  research  work  as  vdll  conduce  to 
the  economical  use  of  coal. 

(c)  Investigate  methods  employed  in  the  consumption  of 
coal,  including  the  distribution  of  coal  cars. 

(d)  Investigate  the  desirability  of  a  central  governmental 
coal  purchasing  agency  for  all  coal  used  by  the  Federal 
government. 

(e)  Investigate  the  desirability  of  establishing  a  statutory 
coal  zoning  system. 

(f)  Examine  the  mines,  etc.,  and  have  access  to  and 
copy  any  book,  record,  paper  or  correspondence  relating 
thereto. 

(g)  Subpoena  witnesses  and  require  the  presentation  of 
all  documents  used  in  connection  with  the  coal  mining  in- 
dustry, and  invoke  the  aid  of  the  United  States  courts  in 
enforcing  such  demands. 

(h)  Require  operators  and-  dealers  to  file  statements 
as  to  costs,  prices,  profits,  etc.,  and  place  at  the  disposal  of 
any  private  or  public  board,  commission  or  other  group 
engaged  in  the  arbitration,  conciliation  or  settlement  of  any 
wage  dispute  such  information  so  secured  as  in  his  opinion 
relates  to  the  controversy. 

This  law  if  enacted  would  put  the  coal  industry  and 
all  the  facts  relating  to  it  under  the  close  supervision 
of  a  cabinet  officer,  would  insure  their  permanent 
collection  and  would  place  at  our  disposal  dependable 
information  which  could  not  fail  to  contribute  to  the 
stabilization  of  the  industry  and  the  general  welfare 
of  the  nation.  With  these  facts  in  the  possession  of 
the  public  few  issues  would  go  to  dispute,  coal  earnings 
and  prices  would  be  steadied  and  the  way  would  be 
paved  for  the  solution  of  most  of  the  industry's  labor 
problems. 

I  trust  that  this  bill  also  will  be  introduced 
and  passed  by  the  next  Congress,  and  that  it  will  have 
the  support  of  such  organizations  as  the  American  Elec- 
tric Railway  Association. 
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Utility  Regulation  and  Rate  of  Return 


By  Cecil  F.  Elmes 

Sanderson  &  Porter,  New  York  City 

The  Dual  Standard  of  Commerce  Regulation  Which 
Affects  Utilities,  but  Exempts  Other  Industries,  Has  No 
Justification  on  Historical  Grounds  or  as  Matter  of  Pub- 
lic Policy — -Effect  on  Financing  of  Utilities  Analyzed 


THERE  is  every  reason  why  utility  securities,  in 
the  absence  of  undue  influences,  should  command 
a  wide  measure  of  public  favor.  They  are  issued 
by  merchants  whose  wares  are  a  public  necessity.  The 
demand  is,  in  general,  less  liable  to  capricious  fluctua- 
tion than  almost  any  other  department  of  commerce. 
In  the  great  majority  of  states  utilities  are  subject  to 
regulation  by  public  service  commissions  and  these 
commissions  openly  express  an  intent  not  merely  to 
safeguard  the  interests  of  the  public  but  to  promote 
the  stability  of  the  utility  concerns  which  are  to  give 
that  public  a  high  standard  of  service.  Nevertheless, 
utility  securities  do  not  reflect  optimism  as  a  result  of 
these  expressions  of  good  will.  The  present  paper  is 
an  effort  to  find  out  why.  It  is  not  directed,  in  the 
main,  to  the  work  of  the  public  service  commissions. 
Rather,  it  is  an  effort  to  go  deeper,  to  analyze  the  under- 
lying causes  of  the  present  state  of  the  industry. 

It  is  infrequently  observed,  but  nevertheless  true,  that 
utility  men  are  today  so  much  in  a  class  by  themselves 
that  most  of  them  scarcely  realize  how  different  is  the 
authority  to  which  they  are  subject  compared  with  the 
control  exercised  over  almost  any  other  form  of  busi- 
ness. The  public  service  commission  is  their  court, 
distinct  from  the  courts  to  which  all  other  citizens  may 
have  recourse.  They  have  an  extensive  and  varied  lit- 
erature of  their  own,  and  it  is  interesting  to  note  how 
this  literature  tends  more  and  more  to  take  present 
methods  of  regulation  for  granted.  Methods  of  regu- 
lation which  have  just  come  into  existence  are  spoken 
of  as  though  centuries  of  precedent  stood  behind  them. 
This  paper  will  have  served  a  useful  purpose  if  it 
leads  some  utility  men  not  to  assume  that  whatever  is 
customary  today  in  the  public  utility  business  is  right; 
if  it  leads  them  to  take  note  of  how  far  they  are  sub- 
jected to  treatment — especially  economic  treatment — 
different  from  that  accorded  to  the  general  body  of  citi- 
zens, and  to  investigate,  in  a  broad  spirit,  the  grounds 
for  such  discrimination. 

A  Dual  Standard  of  Commerce  Regulation 

There  exists  in  the  United  States  today  a  dual  stand- 
ard for  the  regulation  of  commerce.  On  the  one  hand 
is  a  well-defined  and  compact  body  of  precept  and  prac- 
tice put  into  force  by  public  service  commissions  and 
applied  solely  to  those  few  businesses  known  popularly 
as  "public  utilities."  On  the  other  hand  is  a  lack  of 
regulation  applied  to  every  other  branch  of  commerce, 
including  businesses  so  vital  to  the  public  welfare  that 
a  serious  breakdown  in  them  might  prove  a  national 
tragedy.  That  the  public,  if  fully  informed,  might  re- 
gard a  dual  standard  of  commerce  regulation  as  equiv- 
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alent  to  a  dual  standard 
of  morality  is  not  too 
much  to  assert.  And, 
upon  the  single  occasion 
since  the  evolution  of  the 
dual  standard  that  public 
interest  in  commerce 

regulation  became  intense — during  the  war  period — 
the  dual  standard  was  swept  out  of  sight  without 
ceremony  and  literally  almost  overnight.  In  an  in- 
credibly short  time,  with  rough  but  effective  govern- 
mental machinery,  all  commerce  in  which  public  in- 
terest was  vital  was  placed  under  control.  No  distinc- 
tion was  raised  as  to  whether  the  commodity  was  or 
was  not  controlled  by  a  monopoly,  or  whether  it  could 
or  could  not  be  defined  as  a  public  utility.  Unlimited 
technicalities  and  legal  questions  might  have  been 
raised,  but  no  one  ventured  to  raise  them. 

How,  then,  has  the  dual  standard  of  commerce  regu- 
lation been  justified  or  condoned?  It  is  defended  on 
three  main  grounds: 

First — That  the  commodities  dealt  in  by  utilities  are 
a  public  necessity. 

Second — That  utilities  are,  in  a  measure,  monopolies, 
and  inferentially,  that  other  businesses  are  not. 

Third — That  utilities  are  possessed  of  valuable  fran- 
chises derived  from  the  public. 

Each  of  these  reasons  is  open  to  attack.  If  the  rule 
of  public  necessity  is  to  be  our  guide,  why  overlook 
bread  and  meat,  and  coal?  If  monopolies  are  the  only 
business  to  be  regulated,  why  select  this  limited  group 
when  so  many  other  unregulated  but  equally  powerful 
monopolies  exist?  If  the  value  of  franchises  be  the 
test,  have  public  utilities  been  excused  from  regulation 
where  the  franchise  is  not  merely  valueless  but  a 
liability? 

Mistaken  Impressions  as  to  the  History  of 
Commerce  Regulation 

In  justifying  the  regulation  of  utilities,  authorities 
usually,  and  properly,  appeal  to  the  body  of  legal  enact- 
ment and  of  unwritten  law  evolved  in  England  during 
the  Middle  Ages,  yet  the  commercial  history  of  the 
Middle  Ages  does  not  bear  out  their  claims  in  the 
slightest.  Not  only  was  the  commercial  world  of  the 
Middle  Ages  entirely  clear  as  to  the  economic  prin- 
ciples upon  which  commerce  regulation  should  be 
based,  but  public  opinion  sanctioned  and  demanded  a 
much  more  comprehensive  scheme  of  regulation  than 
is  even  contemplated  today.  The  principles  underlying 
such  regulation  may  be  summarized  as  follows:  (a) 
All  commerce  was  a  fit  subject  for  regulation;  (b)  not 
only  sellers  were  regulated,  as  now,  but  both  buyers  and 
sellers  were  held  equally  fit  subjects  for  regulation; 


October  16,  1920 


Electric    Railway    Journal 


761 


(c)  the  regulatory  duty  regarded  as  foremost  was  reg- 
ulation as  to  the  quality  of  merchandise,  i.e.,  the  prin- 
ciple that  quality  of  service  is  more  important  than  its 
price;  (d)  it  was  understood  that  fluctuations  were 
natural  and  must  be  looked  for  and  given  prompt  recog- 
nition. 

In  Colonial  days,  especially  in  the  New  England  colo- 
nies, there  was  little  question  as  to  the  right  of  the 
state  to  set  prices  for  commodities.  Examples  of  gen- 
eral regulation  of  commerce  during  the  first  half  of  the 
Nineteenth  Century  can  also  be  given.  Such  is  the 
power  conferred  by  Congress  in  1820  upon  the  city  of 
Washington :  "to  regulate  .  .  .  the  rights  of  wharf- 
age at  private  wharves  .  .  .  the  sweeping  of  chim- 
neys, and  to  fix  the  rates  of  fees  therefor  .  .  .  and 
the  weight  and  quality  of  bread."  In  1841  the  Supreme 
Court  of  Alabama  decided  that  the  city  of  Mobile  had 
the  power  to  regulate  the  weight  and  price  of  bread.  In 
1876,  in  Munn  vs.  Illinois,  and  again  in  1891,  in  Budd 
vs.  New  York,  the  United  States  Supreme  Court  upheld 
the  right  of  a  state  to  fix  rates  for  warehouse  and 
handling  charges  upon  grain.  In  both  cases  there  were 
dissenting  opinions,  but  they  were  not  based  upon  the 
question  of  whether  or  not  grain  elevators  were  a  "pub- 
lic utility,"  but  upon  the  emphatic  ground  that  price 
regulation  of  any  kind  is  not  within  the  powers  of  any 
Legislature. 

Recent  Commerce  Regulation  in  the 
United  States 

In  the  period  which  has  elapsed  since  the  case  of 
Budd  vs.  New  York  court  decisions  have  done  little  to 
clarify  the  entire  question  of  the  rights  possessed  by 
the  states  or  the  United  States  to  regulate  prices  of 
commodities.  In  large  measure  this  has  resulted  from 
a  development  which  set  in  about  the  time  this  decision 
was  rendered,  and  which  forms  an  outstanding  feature 
in  latter-day  commercial  history.  This  was  the  forma- 
tion of  the  so-called  "trusts,"  the  popular  demand  for 
their  regulation  and  control  and  the  legislative  and  ju- 
dicial efforts  to  give  effect  to  this  demand.  The  court 
decisions  of  the  last  generation  have,  in  general,  not 
been  upon  the  direct  question  whether  prices  should  or 
should  not  be  regulated.  The  essential  question  has 
been  whether  the  defendant  was  or  was  not  a  monopoly. 
At  first  sight  this  appears  an  eminently  practical  ques- 
tion, yet  the  great  monopoly  cases  before  the  courts  in 
recent  years  have  taken  on  a  curiously  theoretical 
aspect. 

The  Sherman  act  was  passed  in  the  year  preceding 
the  Budd  vs.  New  York  decision.  Its  provisions  were 
aimed  at  preventing  the  formation  of  monopolies  rather 
than  in  punishing  commercial  and  economic  malpractices 
in  which  they  might  be  expected  to  indulge.  The  issue 
thus  raised  before  the  court  being  essentially  a  theo- 
retical one,  the  action  of  the  court  in  each  case  and 
the  penalties  imposed  have  been  little  better  than  theory. 
Elaborate  dissolutions  and  reorganizations  have  been 
ordered,  securities  have  been  ordered  distributed,  prop- 
erties have  been  made  to  go  through  the  formalities 
of  compulsory  sale.  But  no  practical  step  whatever  has 
been  taken  toward  preventing  exactions  or  inflated 
prices.  The  law  enjoined  none,  the  court  could  take 
none.  Not  a  line  in  these  important  decisions  makes 
an  effective  step  in  this  direction.  The  court  could 
merely  harass  and  fetter  the  scheme  of  financial  or  inter- 
corporate relationship.    It  is  fair  to  say  that  no  action 


taken  by  the  highest  courts  within  the  last  quarter  of 
a  century  has  borne  fruit  in  lower  commodity  prices  or 
had  the  slightest  real  promise  of  doing  so.  And  yet 
this  is  the  only  tangible  result  in  which  the  public  has 
the  slightest  real  interest. 

Out  of  this  latter-day  concentration  on  the  abstract 
question  of  monopoly,  together  with  a  general  accept- 
ance of  pseudo-history  and  incorrect  statements  regard- 
ing commerce  regulation  in  the  past,  there  has  arisen 
a  distinctly  novel  and  modern  notion.  This  is  the  idea, 
prevalent  among  utility  men,  and  creeping,  to  an  extent, 
into  recent  court  decisions,  that  there  is  an  immemo- 
rial distinction  between  "public  business"  and  "private 
business"  and  that  "private  business"  is  something 
sacred. 

The  idea  is,  of  course,  utterly  at  variance  both  with 
public  opinion  and  public  practice  during  the  war  pe- 
riod. Price  regulation,  under  the  urging  of  overwhelm- 
ing public  opinion,  was  distinctly  and  clearly  enforced 
in  the  first  instance,  as  against  those  very  commodities, 
such  as  meats,  upon  which  the  life  of  the  community 
depends.  They  were  then  and  there  treated  as  true 
public  utilities.  Public  opinion  was  infinitely  more  con- 
cerned about  their  regulation  than  about  some  of  the 
admitted  "public  utilities"  of  today. 

In  spite  of  the  fact  that  this  phase  of  regulation  had 
behind  it  a  degree  of  popular  approval  seldom  accorded 
to  governmental  acts  in  any  land,  there  are  not  wanting 
those,  even  in  the  legal  profession,  who  feel  that  no 
such  "power  to  govern  men  and  things"  resides  within 
the  people,  the  ultimate  source  of  all  governmental 
power.  These  timid  brethren  justify  such  regulation 
to  themselves  only  on  the  ground  of  emergency,  of  its 
being  a  life  and  death  matter.  When,  in  December, 
1919,  at  Indianapolis,  a  Federal  injunction  was  em- 
ployed to  balk  a  strike  of  coal  miners,  they  could  not 
concede,  in  any  broad  sense,  to  the  whole  body  of  the 
people  the  right  to  take  any  action  which,  even  if  tech- 
nically improper,  might  be  necessary  to  avert  wide- 
spread calamity,  suffering  and  death.  Such  technical 
minds,  when  sympathetically  seeking  to  justify  so  broad 
an  exercise  of  public  authority  and  public  will,  can  only 
do  so  upon  the  polite  fiction  that  this  country,  a  year 
after  the  armistice  and  with  its  great  war  machine 
disbanded,  was  still  technically  at  war. 

Results  of  the  Dual  Standard 

The  dual  standard  of  commerce  regulation,  therefore, 
centers  almost  entirely  around  present-day  efforts  to 
curb  monopolies.  There  is  no  question  as  to  the  public  de- 
sire to  see  them  controlled.  Where  public  opinion  recog- 
nizes that  conditions  make  monopoly  essential,  it  is  per- 
mitted only  upon  sufferance.  Public  action  in  giving 
effect  to  this  sentiment  took  two  forms.  It  passed  the 
Sherman  act.  It  evolved  public  service  commissions, 
including  the  Interstate  Commerce  Commission. 

The  first  of  these  steps  has  proved,  upon  the  whole, 
a  sorry  failure.  In  the  only  direction  in  which  such  a 
monopoly  really  affects  the  public  it  may  not,  under  the 
present  system,  be  restrained  at  all.  The  second  step, 
by  the  very  vigor  of  its  application,  has  gone  a  long 
way  toward  the  evolution  of  the  dual  standard.  No  one 
disputes  the  correctness  of  the  view  that  electric  light 
or  gas  or  transportation  are  "public  utilities"  and,  as 
such,  have  a  vital  public  interest.  It  is  entirely  fitting 
that  they  be  controlled  and  that  public  interest  be  safe- 
guarded, but  street  car  lines  and  telephone  systems, 
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electric  light  or  gas,  important  as  they  are,  are  far 
from  being  the  only  commodities  by  which  we  live. 
There  are  many  who  manage  to  exist  without  either 
electricity  or  gas.  There  are  those  to  whom  a  street 
car  ride  is  an  unusual  event.  But  to  all,  bread,  meat, 
fuel  and  clothing  are  truly  essential.  Nothing  in  our 
economic  life  today  justiiies  vigorous  regulation  of  the 
purveyor  of  electric  light  on  the  score  of  being  a  public 
necessity  while,  at  the  same  time,  the  baker  is  to  be 
under  no  other  restriction  in  regard  to  his  prices  or 
terms  of  business  than  his  fancy  may  dictate.  Neither 
can  it  be  said  that  this  anomaly  corresponds  to  some 
expressed  and  general  public  opinion. 

Investment  Issues — A  Well-Meant  Legislative 
Bungle 

Out  of  the  great  concentration  of  capital  into  trusts 
and  other  combinations  in  the  '90s  and  the  first 
years  of  the  present  century  there  grew  a  spirit  of  un- 
rest against  indiscriminate  increase  of  capitalization. 
How  far  the  movement  was  justified  by  fact  is  a  subject 
which  space  forbids  us  to  consider.  Let  us  assume  for 
the  purpose  of  this  article  that  there  were  abuses  and 
that  it  was  the  part  of  legislative  wisdom  to  check 
them.  Be  this  as  it  may,  the  fact  is  that  an  almost 
country-wide  movement  ensued,  with  legislation  in  most 
of  the  states,  in  regard  to  the  issuance  of  capital  stock. 
The  intent  of  practically  all  such  legislation  is  to  com- 
pel a  dollar  of  capitalization  to  represent  a  dollar  of 
cash  investment. 

The  laws  regulating  capital  stock  issues  at  first  blush 
apply  equally  to  every  corporation.  But  since  there  is, 
in  effect,  supervision  and  control  of  utilities  through 
public  service  commissions,  and  little  or  no  control  by 
anybody  over  other  corporations,  these  statutes,  in  their 
working,  operate  to  the  peculiar  disadvantage  of  utili- 
ties. Commissions  have  no  choice  but  to  enforce  the 
law  against  a  utility  company  and  insist  that  capital 
stock  issues  shall  represent  cash  investment  at  par. 
There  is,  generally  speaking,  no  similar  body  to  com- 
pel equally  rigid  obedience  to  law  by  other  corporations. 
Further,  the  legislation  in  question  affects  only  capi- 
tal stock.  It  does  not  prevent  the  sale  of  bonds  or  notes 
at  a  discount.  The  investing  public  naturally  enough 
will  not  pay  par  for  offerings  of  second  quality  where 
investments  of  the  first  class  are  available  for  less. 
Out  of  this  condition  has  come  the  present  state  of 
affairs  where  utilities  are  forced,  against  their  will,  to 
secure  capital  necessary  for  their  growth  by  the  un- 
healthy device  of  increasing  the  ratio  of  bonds  to  stock. 
The  net  result  of  this  legislation  and  its  enforcement 
has  been  that  the  only  corporations  effectively  compelled 
to  its  obedience — i.e.,  public  utilities — selling  their 
bonds  or  senior  securities  at  a  discount,  as  they  often 
must,  are  practically  debarred  from  selling  their  junior 
and  speculative  securities  since  they  must  sell  them 
at  par. 

Now,  however  wise  or  prudent  the  regulation  of  pub- 
lic utilities  or  steam  railroads  may  be  by  the  commis- 
sions charged  with  this  duty,  the  purchaser  of  securi- 
ties has  become  aware  that  in  buying  the  stocks  or 
bonds  of  these  enterprises  he  is  adventuring  his  sav- 
ings into  a  highly  restricted  and  regulated  form  of  com- 
merce. In  the  meantime  there  are  presented  to  him  a 
great  range  of  other  enterprises  in  which  he  may  in- 
vest, and  as  to  which  regulation  of  any  kind  is  either 
nominal  or  substantially  non-existent.  All  regulation 
operates,  in  his  mind,  substantially  as  a  limitation  or 


a  check  upon  commerce.  The  security  quotations  of  the 
day  give  us  the  answer  as  to  which  of  the  two  groups 
the  investor  is  favoring  at  the  present  time,  and  frankly 
it  is  difllicult  to  see  why  we  should  express  surprise  at 
his  choice. 

Public  Utilities  in  the  Investment  Market 

Public  utilities  labor  under  three  important  handi- 
caps when  entering  the  money  market  as  compai-ed  with 
other  seekers  after  capital. 

The  first  of  these  applies  to  issues  of  capital  stock. 
The  investing  public,  being  free  to  place  its  money 
where  it  will,  takes  note  of  the  fact,  as  set  forth  above, 
that  the  profits  of  the  utility  are  subject  to  regulation, 
whereas  the  profits  of  other  enterprises  are  not.  For 
years  the  bulk  of  such  regulation  had  the  effect  of  re- 
ducing rates,  thus  curtailing  earnings.  Within  recent 
times  rate  increases  became  inevitable;  nevertheless,  the 
spirit  of  the  regulation  remains  unchanged.  It  is  es- 
sentially directed  toward  making  certain  that  utilities 
shall  earn  no  more  than  a  certain  maximum  and  usually 
quite  a  modest  one.  The  investing  public  further  recog- 
nizes that  while  commissions  may  restrict  the  maxi- 
mum earning,  they  have  neither  the  power  to  guarantee 
minimum  earnings  nor  funds  with  which  to  make  such 
a  guarantee  good. 

The  second  handicap  applies  to  sale  of  short-term 
obligations,  i.e.,  notes.  Lenders  of  capital  and  credit 
show  a  marked  preference  for  borrowers  who  speedily 
liquidate  their  loans  and  a  reluctance  to  accommodate 
those  unable  to  wipe  out  their  indebtedness  in  a  rea- 
sonable time,  even  though  interest  payments  are  cer- 
tain and  there  is  no  question  as  to  the  safety  of  the  loan. 
Where  utilities  seek  this  class  of  assistance,  it  is  recog- 
nized that  they  have  scant  prospect  of  rapidly  amortiz- 
ing the  loan,  and  often  no  sure  prospect  of  repaying  it 
when  due.  Further,  they  have  usually  little  in  the  way 
of  attractive  conversion  privileges  to  offer. 

The  third  disadvantage  from  which  utilities  fre- 
quently suffer  is  an  unhealthy  relation  between  bonds 
and  stock.  The  investing  public  is  quite  properly  ac- 
customed to  favor  a  low  ratio  of  funded  debt,  including 
notes,  to  capital  stock.  Due  in  part  to  the  above-men- 
tioned features,  in  part  to  state  legislation  as  to  the 
issue  of  capital  stock  as  already  mentioned,  an  undue 
fraction  of  the  entire  growth  of  utilities  in  the  last 
decade  has  had  to  be  financed  by  issues  of  bonds  or 
notes.  A  healthy  balance  between  bonds  and  stocks  is 
needed  in  the  best  interest  of  all ;  the  lack  of  it  adversely 
affects  those  seeking  new  capital.  Changes  in  the  legis- 
lation which  brought  about  this  condition  or  changes 
in  its  unequal  application  will  be  a  public  benefit. 

Present  Yield  on  Investments — Interest  Rates 
The  investing  public  ranges  in  character  from  those 
buyers  whose  chief,  indeed  sole,  preoccupation  is  secu- 
rity of  their  principal  to  those  whose  prime  demand  is  a 
high  rate  of  return,  even  at  the  expense  of  safety.  The 
problem  before  the  public  utility  manager  is  to  de- 
termine the  form  his  securities  must  take  in  the  way 
of  both  safety  and  yield,  so  that  he  will  make  a  suffi- 
ciently wide  appeal  both  to  the  conservative  as  well  as 
to  the  somewhat  more  speculative  elements  in  the  in- 
vesting public.  The  support  of  both  classes  in  due  meas- 
ure is  essential  to  the  successful  financing  of  any  enter- 
prise. 

Considering  first  the  investor  who  places  security  be- 
fore all,  the  highest  form  of  investment  available  to 
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him  consists  of  bonds  of  the  United  States  Government. 
These  are  secured  not  only  upon  the  property  of  the 
body  of  citizens  in  the  United  States  but,  in  the  last 
analysis,  upon  the  life  and  honor  of  every  individual 
citizen.  We  are  unable  to  conceive  of  a  higher  form 
of  security  which  can  be  offered  to  an  investor.  For 
securities  of  this  character,  which  in  past  years  com- 
manded rates  as  low  as  2i  per  cent,  52  and  6  per  cent 
are  now  being  offered.  This  would  appear  to  establish 
a  minimum  figure,  to  be  exceeded  by  all  other  security 
offerings  in  measure  based  upon  their  lesser  reliability 
as  compared  with  this  maximum  of  safety. 

Taking  next  the  yield  upon  investments,  the  security 
for  which  is  more  speculative,  but  upon  which  the  in- 
vestor seeks  for  high  dividends,  it  is  more  difficult  to 
specify  an  exact  figure.  Very  high  figures  are  often 
quoted  and  frequently  earned,  not  only  in  enterprises 
of  purely  speculative  character  but  also  in  businesses 
of  a  solid  and  conservative  type.  From  published  state- 
ments of  bankers  and  others  it  would  appear  that  a 
yield  of  25  per  cent  is  not  regarded  as  excessive  where 
the  investor  subordinates  security  to  the  prospects  of 
profit.  These  two  figures,  the  former  definite  and  the 
latter  somewhat  elastic,  may  be  taken  as  indicating  the 
limits  of  the  investing  market  in  either  direction  as  it 
must  be  faced  by  the  public  utility  manager. 

As  to  interest  rates,  all  money  borrowed  at  the  present 
time  is  being  loaned  at  far  higher  rates  than  have  here- 
tofore prevailed  in  the  money  market.  Time  money, 
borrowed  on  commercial  and  other  paper,  which  for- 
merly commanded  interest  rates  of  4  and  44  per  cent, 
today  fetches  8  and  8  A  per  cent.  Weighty  testimony 
has  been  given  before  public  utility  commissions  by 
bankers  and  others  to  the  effect  that  public  utility  bonds, 
where  salable  at  the  present  time  to  investors,  must  net 
to  these  investors  not  less  than  7J  per  cent,  and  will, 
therefore,  cost  the  borrowing  utility  9  per  cent  and  over. 

Any  one  who  consumes  midnight  oil  reading  deci- 
sions in  rate  cases  might  fall  into  the  error  of  thinking, 
as  a  result  of  extended  treatment  therein  of  the  subject 
of  rate  of  return,  that  commissions  actually  awarded 
and  set  aside  a  certain  definite  rate  of  return  to  the 
utility  whose  rates  are  adjudicated.  In  point  of  fact, 
this  is  not  what  happens.  All  that  is  definitely  decided 
upon  and  awarded  is  a  schedule  of  tariffs  which  the 
utility  may  charge  for  the  service  it  renders.  What  rate 
of  return  will  accrue  to  the  company's  investors  there- 
from is  little  better  than  a  guess. 

If  the  commission's  guesses  as  to  the  future  business 
and  its  guess  as  to  the  future  operating  expenses,  to- 
gether with  the  tariff  schedule  awarded,  produce  the 
rate  of  return  stated  to  be  desirable,  well  and  good. 
If  it  fails  to  produce  this  rate  of  return,  the  company 
stands  the  loss.  In  spite,  therefore,  of  any  language 
in  rate  decisions  specifying  a  desirable  or  permitted 
rate  of  return,  this  does  not  insure  the  company  any 
such  rate  of  return. 

Assuming,  however,  that  some  rate  of  return  has  been 
earned  and  that  the  sum,  large  or  small,  is  available  for 
distribution,  the  following  are  the  purposes  to  which 
it  is  devoted: 

1.  To  meet  interest  requirements  upon  funded  and 
unfunded  debt. 

2.  To  amortize  or  discharge  maturing  obligations. 

3.  So  to  compensate  the  owners  of  the  utility  for  (a)  their 
services,  (b)  the  use  of  their  property  as  to  deal  justly  with 
them  as  merchants  and  public  servants,  and  to  make  their 
enterprise  sufficiently  attractive  so  that  investors  and  oper- 
ators shall  be  attracted  to  the  field  of  public  utilities. 


It  will  be  well  briefly  to  glance  first  over  each  of 
these  in  turn. 

Interest  on  Debt  and  Amortization 
OF  Obligations 

The  item  of  interest  on  funded  and  unfunded  debt 
involves  a  recognition  of  the  conditions  affecting  not 
only  public  utility  operators  but  every  business  man 
who  has  occasion  to  borrow  money  or  make  use  of  credit 
facilities.  Such  a  business  man  must  have  regard, 
among  other  items,  to  the  following  features :  ( a)  Actu- 
ally meeting  his  interest  requirements ;  (b)  maintaining 
such  a  margin  of  net  earnings  above  mere  present  in- 
terest requirements  as  will  not  impair  his  standing 
among  borrowers  and  users  of  credit  as  a  class;  (c) 
knowing  th^  present,  and  intelligently  anticipating  the 
probable  future  money  market,  in  order  to  make  the  best 
possible  adjustment  both  in  the  quantity  and  method 
of  his  borrowings. 

Failure  to  meet  interest  requirements  when  due  re- 
quires little  comment.  Such  failure  involves  not  merely 
a  collapse  in  the  credit  of  the  enterprise,  but  its  finan- 
cial ruin. 

One  of  the  financial  customs  which  prudence  has 
dictated  is  that  the  borrower  shall  show  a  margin  of 
earnings  over  and  above  interest  requirements  varying 
in  extent  according  to  the  hazards  of  the  business. 
Public  utility  enterprises,  based  upon  past  experience, 
appear  to  require  a  margin  of  not  less  than  twice  the 
interest  requirements.  In  spite  of  much  that  has  been 
written  upon  this  point,  this  margin,  whatever  its  ex- 
tent, does  not  form  a  proper  criterion  for  computing 
the  proper  return  upon  the  property  as  a  whole.  It  is 
merely  one  of  several  elements  which  must  be  consid- 
ered and  given  its  due  weight  in  arriving  at  a  fair 
conclusion.  If,  by  misfortune  or  poor  judgment,  a  large 
fraction  of  its  funded  or  other  indebtedness  falls  due, 
to  be  refunded  at  a  time  when  money  rates  are  high, 
the  company  will  suffer  in  consequence. 

Amortization  of  debt  is  a  duty,  the  discharge  of  which 
is  only  second  to  and  almost  equally  essential  with  the 
meeting  of  interest  requirements.  Failure  to  meet  this 
requirement  subjects  the  utility  to  the  same  penalty  of 
bankruptcy  visited  upon  a  failure  to  meet  interest  re- 
quirements, with  the  exception  that,  where  amortization 
is  not  compelled  by  the  terms  of  a  mortgage  or  similar 
instrument,  relief  is  frequently  had  by  the  renewal  or 
refunding  of  the  indebtedness.  This  is  usually  open  to 
the  following  two  objections:  (a)  An  increase  in  the 
cost  of  such  borrowed  funds  by  an  increase  in  the  in- 
terest rate  for  money,  or,  what  amounts  to  the  same 
thing,  a  renewal  of  the  load  at  a  discount,  and,  (b)  the 
distaste  evinced  by  bankers  and  financial  institutions 
toward  borrowers  whose  loans  are  constantly  renewed 
and  must  be  carried  continuously,  as  compared  with 
borrowers,  such  as  industrials,  whose  loans  are  liqui- 
dated within  a  reasonable  time,  thus  releasing  funds  for 
other  enterprises. 

It  must  be  recognized  as  a  quality  inherent  in  public 
utilities,  as  compared  with  other  enterprises,  that,  where 
successful,  there  is  ordinarily  little  prospect  of  a  re- 
duction in  the  total  investment  in  them.  A  healthy 
utility  shares  in  the  growth  of  its  community  and  is 
usually  an  important  factor  in  producing  that  growth. 
The  larger  communities  could  not  exist  upon  anything 
approaching  their  present  scale  without  electric  rail- 
ways. The  utility,  and  the  investment  in  it,  is,  there- 
fore, continuously  growing,  and  this  fact,  which  on  its 
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face  should  be  a  strong  factor  in  its  favor,  may  actually 
place  it  in  a  relatively  disadvantageous  condition  in  the 
money  markets  of  the  world.  It  may  be  unfavorably 
compared  by  certain  bankers  or  investors  with  indus- 
trials and  other  enterprises  in  which  accruing  earnings 
may  at  any  time  be  diverted  to  the  extinguishment  of 
debt  or  retirement  of  invested  capital.  Recognition  of 
this  disability  is  an  important  present  need. 

Return  to  Stockholders  of  Public  Utilities 
It  is  essential  to  realize  that  none  of  the  items  cov- 
ered in  the  previous  section  in  any  way  compensate  the 
true  owners  of  the  public  utility.  Regulation  of  pub- 
lic utilities  which  fails  to  protect  bondholders  and  cred- 
itors will,  of  course,  lead  to  ruin.  Nevertheless,  regu- 
lation carried  out  solely  with  an  eye  to  protecting  the 
lenders  of  funds  can  never  bring  about  real  success 
or  a  healthy  condition  in  the  utility  business.  The  vast 
wealth  of  the  United  States,  the  whole  fabric  of  its 
present-day  civilization,  did  not  result  solely  from  the 
availability  of  funds  for  investment. 

Success  has  sprung  in  large  measure  from  the  leader- 
ship of  great  captains  of  industry,  ably  supported  by 
loyal  organizations  of  copartners  and  workers.  All  of 
these  men  are  free  agents,  able  to  devote  their  efforts, 
their  enterprise  and  their  capital  to  whatever  line  of 
activity  they  may  elect.  If  in  the  public  utility  field 
they  are  cut  off  from  prospects  of  gain  commensurate 
with  those  which  they  can  anticipate  in  other  lines,  it 
is  inevitable  that  they  and  their  associates  will  desert 
public  utilities  and  betake  themselves  to  those  avenues 
of  progress  where  they  will  obtain  adequate  reward. 
Such  a  result  will  be  a  lasting  disaster  not  merely  to 
the  industry,  but  to  the  entire  country. 

Present  Regulatory  Methods 
Comment  has  been  made  above  as  to  the  present-day 
interpretation  by  the  public  of  the  powers  of  public 
utility  commissions  as  intended  for  use  solely  in  a 
quasi-judicial  or  restrictive  sense.  A  public  benefit  will 
result  from  drawing  attention  to  the  fact  that  there  is 
little  or  nothing  in  the  laws  creating  public  service  com- 
missions which  compels  action  solely  in  such  a  sense. 
Further,  this  method  of  regulation  is  inherently  defec- 
tive in  that  it  creates  a  divergence  of  interest  between  a 
utility's  investors  and  its  public.  The  public  is  led  to 
regard  every  payment  of  dividends  to  the  investor  as  a 
burden  upon  the  price  paid  for  service,  while  the 
investor  sees  in  every  reduction  of  rates  an  elimination 
of  anticipated  earnings.  This  divergence  of  interest 
does  not  exist.  Perhaps  the  most  revolutionary  step  in 
the  history  of  public  utilities  will  occur  when  the  public 
recognizes  that  neither  the  spirit  nor  the  letter  of  the 
laws  creating  commissions  in  general  compels  the  adop- 
tion of  any  such  methods. 

Just  as  soon  as  regulation  passes  from  the  stage  of 
merely  limiting  earnings  to  the  wholesome  stage  of 
offering  continuously  expanding  earnings  in  return  for 
continuous  improvement  in  service,  including  rates, 
public  utility  securities  will  begin  to  command  a  high 
degree  of  public  favor.  With  regulation  of  this  char- 
acter they  will  deserve  this  favor,  because  they  will 
combine  the  solidity  and  conservatism  inherent  in  the 
public  utility  business  with  that  prospect  of  reasonable 
increase  in  earning  power  which  every  healthy  business 
must  have,  and  these  two  qualities  will  make  them  ideal 
securities  in  the  eyes  of  investors. 

It  is  to  be  clearly  understood  that  nothing  in  this 
section,  or  anywhere  in  this  entire  paper,  in  reference 


to  public  utility  commissions,  or  their  practices,  is 
written  in  either  a  critical  or  a  hostile  sense.  Every- 
thing contained  herein  is  offered  solely  in  a  spirit  of 
constructive  criticism  and  with  a  full  recognition  that 
these  bodies  are  acting  fairly  and  with  wisdom  in  deal- 
ing with  the  difficult  task  before  them  today.  Some 
may  feel  that  the  commission  might  have  been  more 
indulgent  to  the  utility  companies,  but  plenty  of  others 
will  be  found  to  regard  them  as  having  been,  if  any- 
thing, overindulgent.  The  truth  is  that  they  have  acted 
wisely  and  with  intent  to  be  fair.  Our  troubles  lie,  in 
considerable  measure,  beyond  their  reach.  Only  an 
enlightened  and  instructed  public  opinion  will  cure  them. 

Conclusions 

The  extensive  ground  covered  in  the  foregoing  pages 
may  be  summed  up  as  follows: 

1.  Setting  aside  commerce  regulation  during  the  war 
period,  utilities  are  today  completely  regulated,  and 
practically  all  other  industry  is  unregulated.  The 
grounds  alleged  to  justify  this  are  wholly  unsatisfactory. 

2.  Educational  specialization,  the  existence  of  sepa- 
rate tribunals  for  utility  matters,  and  other  elements 
tend  to  make  many  utility  men  ignorant  of  or  indiffer- 
ent to  this  discrimination  against  them. 

3.  Wartime  universal  regulation  of  commerce,  includ- 
ing prices,  had  hearty  public  approval.  Some  find  it 
necessary  to  invent  technical  excuses  for  this  regulation; 
the  general  public  does  not.  The  policy  had  the  public's 
hearty  support  and  so  would  a  continuation  of  it. 

4.  The  present  custom  of  regulating  only  utilities  is 
defended  on  alleged  historical  grounds,  particularly  as 
to  commerce  regulation  in  the  Middle  Ages  and  the 
practices  sanctioned  by  common  law. 

5.  Actual  research  into  this  period  proves  that  much 
of  this  pseudo-history  is  directly  contrary  to  the  fact. 
Commerce  regulation  was  then  complete,  nation-wide 
and  highly  developed.  Regulation  in  this  country  in 
the  seventeenth,  eighteenth  and  first  half  of  the  nine- 
teenth century  has  followed  the  same  general  lines. 

6.  Present-day  practice  in  the  United  Staates  is  not  in 
accord  with  historical  precedent.  The  change  is  contem- 
porary with  the  great  body  of  ineffective  anti-trust  liti- 
gation under  the  Sherman  act. 

7.  What  the  public  desires  is  a  protection  from  pos- 
sible extortion  or  abuse.  Sherman  act  litigation,  success- 
ful or  otherwise,  never  could  protect  the  public  along 
these  lines. 

8.  State  legislation  in  regard  to  capital  security  issues 
has  not  achieved  its  purpose  and  is  a  source  of  hardship 
and  inequality.  Utilities  are  especially  and  injuriously 
affected. 

9.  Utilities  are  regulated,  but  the  money  market  is 
not.  Utility  commissions  have  no  power  to  compel  in- 
vestment. Utility  security  offerings  must  attract  in- 
vestors on  their  own  merits  or  they  will  fail. 

10.  In  rate  decisions,  though  the  commission  may 
approve  and  specify  a  rate  of  return,  the  utility  has  no 
certainty  of  receiving  it. 

11.  In  regard  to  rate  of  return  and  regulation  gener- 
ally attention  is  often  centered  on  the  bond  and  note 
holder  and  not  enough  recognition  given  the  stockholder 
—the  true  owner  of  the  property. 

12.  Present'  regulatory  methods  might  well  give  place 
to  others  offering  progressively  greater  profit  for  pro- 
gressively improved  service  to  the  public.  There  is 
every  opportunity  for  the  development  of  this  special 
feature. 
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Service -at-Cost  Accounting  in  Cleveland' 


By  H.  J.  Davies 

Secretary-Treasurer  Cleveland  (Ohio)  Railway 

Practical  Difficulties  Encovintered  Are  More  Frequently  Questions 
of  Interpretation  and  Operation  of  the  Ordinance  Rather  than 
Technical  Accounting  Problems  —  Specific  Examples  of  Diffi- 
culties Encountered  Under  Cleveland  Agreement  Are  Explained 


ALL  service-at-cost  franchises  provide  for  account- 
l\  ing  in  accordance  with  the  standard  classifica- 
X  A.  tion  of  this  association,  or  the  classifications  of 
state  commissions  or  the  Interstate  Commerce  Commis- 
sion, hased  upon  the  standard  classification  of  the  Amer- 
ican Electric  Railway  Accountants'  Association.  What 
better  scheme  of  accounting  could  be  asked?  But  the 
franchises  are  not  perfect.  Even  then  the  principal 
trouble  in  Cleveland  is  not  so  much  with  the  franchise 
itself  as  with  the  failure  to  carry  it  out  or  to  under- 
stand it.  'Tis  a  contract  more  dishonored  in  the  breach 
than  in  the  observance.  May  I  point  out  some  of  the 
respects  in  which  it  requires  amendment,  some  in  which 
it  has  been  misinterpreted  and  which  may  be  corrected 
without  amendment,  and  others  which  are  not  under- 
stood? 

We  have  been  unable  to  convince  the  City  Council 
of  the  necessity  of  adequate  reserves  for  depreciation 
and  renewal,  for  accident  liabilities,  for  other  deferred 
obligations,  for  the  amortization  of  the  cost  of  pave- 
ment owned  by  the  city,  for  the  amortization  of  all 
capital  value  in  excess  of  the  value  of  the  physical 
property.  Such  reserves  are  desirable  in  the  interest 
of  both  parties  to  the  contract;  of  the  stockholders, 
because,  if  the  property  is  worth  the  capitalization, 
their  investment  is  secure;  of  the  car  riders,  because, 
first,  if  the  capitalization  does  not  exceed  the  value  of 
the  physical  property,  interest,  and  probably  taxes,  will 
be  less  per  car-mile  and  per  passenger  than  if  the  capi- 
talization is  excessive,  and,  secondly,  the  purchase  price, 
if  the  city  elects  to  buy,  will  be  somewhere  near  the  real 
value  of  the  property. 

One  of  the  inadequate  provisions  of  the  Cleveland 
grant,  as  it  has  been  interpreted,  is  that  the  physical 
property  of  the  company,  including  a  reserve  for  main 
tenance,  depreciation  and  renewal,  shall  be  kept  in  such 
a  condition  of  repair  that  its  value  shall  be  70  per  cent 
(not  100  per  cent)  of  its  cost.  As  the  physical  prop- 
erty in  existence  at  the  time  the  contract  was  made 
was  appraised  and  capitalized  at  70  per  cent  of  the 
cost  of  reproducing  it  new  on  Jan.  1,  1908,  the  pro- 
vision for  its  maintenance  in  that  70  per  cent  condition 
was  proper.  It  was  provided,  however,  and  properly, 
that  all  additional  property  should  be  capitalized  at  its 
actual  cost.  But  it  was  also  provided  that  this  new 
property,  as  well  as  the  original  property,  should  be 
maintained  at  a  value  equal  to  70  per  cent  of  cost.  There 
is  no  requirement  for  the  amortization  of  the  difference 
between  cost  and  70  per  cent  of  cost. 

Theoretically,  the  company  is  expected  to  limit  its 
expenditures  for  expenses  to  certain  amounts  per  car- 
mile,  fixed  in  advance,  as  a  budget.  The  original  allow- 
ances were  5  cents  per  car-mile  for  maintenance  ex- 
penses and  Hi  cents  per  car-mile  for  operating  expenses. 


H.  J.  Davies 


•Abstract  of  address  presented  at  annual  convention  of  the 
American  Electric'  Railway  Accountants'  Association,  Atlantic 
City,  N.  J.,  Oct.  12,  1920. 


In  practice  the  allowances 
have  not  been  sufficient  to 
provide  for  the  expenses. 
The  reason  for  this  has 
been,  not  that  the  com- 
pany underestimated  its 
expenses,  but  that  the 
Council,  in  the  hope  of 
keeping  the  cost  of  service  as  low  as  possible,  refused 
to  "allow"  enough  to  meet  the  actual  necessary,  legiti- 
mate expenses. 

At  the  close  of  August  there  was  a  debit  balance  in 
the  maintenance  reserve  account  of  $20,114  and  a  debit 
balance  in  the  operating  reserve  account,  accumulated 
since  March  1,  of  $332,582,  and  there  was  a  further 
deficit  in  the  operating  reserve  of  $60,000,  for  expenses 
incurred  before  March  1,  a  total  of  $412,696. 

Resorted  to  "Special  Allowances" 

It  has  been  the  practice  to  provide  for  such  deficits 
by  what  are  called  "special  allowances."  For  illustra- 
tion, on  Feb.  29,  1920,  the  last  day  of  the  last  ordinance 
year,  there  was  a  debit  balance  in  the  operating  reserve 
account  of  $237,530.73.  Of  course,  the  balance  in  these 
reserve  accounts  should  always  be  on  the  credit  side.  In 
order  to  start  the  new  year  without  a  deficit  in  the 
operating  expense  reserve  account  the  $237,530.73  was 
charged  to  a  "suspense  account"  and  credited  to  the 
operating  expense  reserve  account,  wiping  it  out.  This 
was  reduced  by  a  special  allowance  of  $77,530.72  in 
March,  leaving  a  balance  in  the  suspense  account  of 
$160,000,  which  we  are  reducing  at  the  rate  of  $20,000 
per  month  by  a  "special  allowance." 

These  suspense  accounts  are  a  method  of  transferring 
by  bookkeeping  entries  the  accumulated  allowance  def- 
icits of  past  months  or  years  to  future  months  and 
years  and  assessing  upon  the  car  riders  of  the  future  a 
part  of  the  cost  of  the  service  rendered  the  car  riders  of 
the  past.  The  allowances  should  be  sufficient  to  provide 
for  the  estimated  expenses.  A  maintenance  reserve  is 
absolutely  necessary  for  the  protection  of  the  investment 
of  the  stockholders.  How  can  the  company  hope  to  sell 
stock  at  par  on  a  6  per  cent  interest  basis,  or  even  on 
a  7  per  cent  basis,  when  it  has  no  such  reserve,  and  no 
prospect  of  one?  Yet  such  a  reserve  must  come.  And, 
in  my  judgment,  no  amendment  of  the  franchise  is 
necessary  for  it;  it  is  already  provided  for,  although 
not  imperatively  required,  by  the  franchise.  But  the 
Council  seems  to  have  a  right  to  refuse  a  reserve  larger 
than  the  difference  between  depreciated  value  and  70 
per  cent  of  cost.  The  present  value  of  the  physical 
property,  by  the  way,  disregarding  the  high  prices  due 
to  war  conditions,  which  are,  to  a  large  extent,  if  not 
entirely,  temporary,  and  disregarding  also  overhead 
charges,  interest  during  construction  and  taxes  during 
construction,  is  now  less  than  70  per  cent  of  its  cost. 
Other  companies  have  reserves  of  millions  of  dollars  and 


766 


Electric    Railway    Journal 


Vol.  56,  No.  16 


surpluses  of  other  millions.  The  Cleveland  railway  is 
not  permitted  to  accumulate  a  surplus.  If  a  surplus 
should  be  earned  it  is  to  be  absorbed  in  reducing  the 
rate  of  fare. 

A  substantial  accident  reserve  should  be  accumulated 
from  current  eai-nings  and  not  wiped  out  at  the  end 
of  the  ordinance  year.  There  should  be  money  on  hand 
to  meet  all  unadjusted  liabilities  when  they  have  been 
determined.  Future  customers  of  the  company  should 
not  be  expected  to  pay  today's  liabilities. 

More  than  $2,000,000  of  the  Cleveland  Railway's 
capitalization  has  been  issued  for  pavement.  The  city's 
representatives  claim  that  the  pavement  belongs  to  the 
city.  If  this  is  so,  the  value  of  the  pavement  should 
be  amortized  and  the  capital  stock  representing  it 
should  be  retired.  This  would  mean  another  saving  in 
taxes  and  interest,  thus  benefiting  both  car  riders  and 
stockholders. 

Old  Franchise  Values  Capitalized 

Another  respect  in  which  the  franchise  is  imperfect 
is  in  the  carrying  of  $3,700,000  in  capitalization  as  the 
so-called  value  of  old  franchises.  The  company  does  not 
own  the  franchises;  they  were  surrendered  when  the 
Tayler  grant  was  accepted.  That  capital  represents  the 
present  worth  on  Jan.  1,  1908,  of  what  the  net  earnings 
of  the  company  would  have  been  if  the  company  had 
continued  to  operate  under  the  surrendered  franchises 
until  their  expiration.  It  does  not  represent  any  prop- 
erty owned  by  the  company.  Instead  of  providing  for 
the  gradual  payment  to  the  stockholders  of  those  net 
earnings,  the  framers  of  the  franchise  ordered  that 
capital  stock  for  the  amount  of  them  be  given  to  the 
stockholders  and  that  interest  be  paid  at  the  rate  of 
6  per  cent  per  year  upon  that  capital  stock  throughout 
the  life  of  the  new  franchise  and  any  renewal  or  ex- 
tension of  it.  This  treatment  of  the  old  franchise  led 
to  taxation  troubles.  The  taxing  officers  took  the  posi- 
tion that  as  the  capital  stock  and  bonds  of  the  company 
were  worth  par  or  more  in  the  market,  the  company's 
property  must  be  of  a  value  equal  to  the  market  value 
of  its  securities.  We  argued  that  the  company  had  no 
property  represented  by  the  capitalized  net  earnings; 
that  the  capital  stock  of  the  company  was  a  liability 
rather  than  an  asset  of  the  company;  that  if  the  capital 
stock  in  question  was  property,  it  was  the  property  of 
the  holders  of  the  certificates  of  stock,  and  not  of  the 
company,  and  that,  if  capital  stock  were  taxable  in 
Ohio,  those  certificates  would  be  taxable  as  property 
of  their  holders,  not  as  property  of  the  company.  The 
franchise  should  be  amended  so  as  to  permit  the  amor- 
tization of  that  liability  or  the  retirement  and  cancella- 
tion of  the  stock.  This  would  mean  a  saving  in  interest 
of  nearly  a  quarter  of  a  million  dollars  per  year  to  the 
car  riders,  and  the  value  of  the  physical  property  would 
be  nearer  the  capital  value.  The  value  of  the  remain- 
ing capital  stock  would  be  thereby  enhanced.  Thus  the 
amendment  would  benefit  both  the  car  riders  and  the 
stockholders. 

Another  imperfection  has  recently  developed — the  dif- 
ficulty of  financing  needed  extensions  and  other  better- 
ments because  of  the  inflexibility  of  the  rate  of  inter- 
est— not  more  than  6  per  cent  on  bonds,  floating  debt 
or  capital  stock.  Negotiations  begun  more  than  a  year 
ago  for  an  increase  to  7  per  cent  have  so  far  failed. 
We  find  it  impossible  to  sell  6  per  cent  stock  at  par, 
and  so  have  been  compelled  to  .stop  all  improvements. 

I  am  optimistic  enough  to  believe,  however,  that  all 
these  defects  and  difficulties  will  be  corrected. 


The  city  has  complained,  in  past  years,  of  the  pro- 
vision in  section  26  of  the  franchise  for  the  capitaliza- 
tion of  the  difference  between  the  cost  of  renewals  of 
property  and  the  reproduction  value  new  of  the  super- 
seded property,  claiming  that  we  should  capitalize  the 
difference  between  the  cost  of  the  renewals  and  the 
capital  value  of  the  retired  property,  that  capital  value 
being  about  70  per  cent  of  original  cost  or  reproduction 
value.  This  provision,  it  was  said,  was  in  the  interest 
of  the  company,  and  we  admitted  it,  but  said  we  were 
willing  to  have  it  changed  if  the  city  would  also  amend 
the  franchise  so  as  to  provide  for  a  reserve  equal  to 
the  difference  between  capital  value  and  depreciated 
value.  To  this  the  city  has  been  unwilling  to  agree, 
although  the  amendment  would  be  to  the  advantage  of 
the  car  riders  as  well  as  of  the  stockholders.  The  cost 
of  reproducing  new  the  physical  property  that  was  in 
existence  Jan.  1,  1908,  has  until  now  been  greater  than 
the  capital  value  of  that  property.  But  if  the  provision 
of  section  26  is  to  remain  in  effect  and  to  be  strictly 
complied  with  because  the  city  fails  to  see  clearly  its 
own  interest  and  still  has  the  idea  that  what  is  bad  for 
the  company  is  good  for  the  city,  then  it  will  work  to 
the  disadvantage  of  the  company  in  the  future,  because 
prices  are  coming  down  and  the  cost  of  reproduction 
new  five  years  from  now,  or  ten  years  from  now,  of 
property  acquired  in  the  past  five  or  six  years  will  be 
less  than  the  capital  value  of  that  property.  Neither 
is  arithmetically  and  exactly  right.  To  retire  at  100  per 
cent  of  the  cost  of  reproduction,  new,  property  that  was 
capitalized  at  70  per  cent  of  its  cost  is  of  advantage 
to  both  parties,  although  the  other  party  cannot  see  it. 
To  retire  at  reproduction  value  in  1930  property  that  in 
1920  cost  150  or  200  per  cent  of  that  value  will  be  of 
disadvantage  to  both  parties  to  the  contract,  because 
the  remaining  property  will  not  be  worth  its  cost,  and  so 
the  investment  will  not  be  backed  by  assets  worth  the 
capitalization,  and  the  cost  of  service  will  be  more  than 
it  ought  to  be  by  the  amount  of  interest  and  taxes  on 
the  overcapitalization. 

Variable  Dividends  Are   Dangerous 

There  is  a  provision  in  the  Cincinnati  franchise  for 
variable  dividends,  but  it  is  of  doubtful  advantage  either 
to  the  car  riders  or  to  the  stockholders.  It  is  a  pro- 
vision that  if  the  company's  expenses  in  any  period  are 
less  than  its  annual  budget  or  estimate  a  larger  dividend 
than  6  per  cent  may  be  paid  to  the  stockholders.  This 
provision  is  likely  to  tempt  both  the  managers  of  the 
company  and  the  representatives  of  the  city  to  charge 
to  capital  accounts  what  should  be  charged  to  expense. 
This  would  result  in  overcapitalization.  If  the  stock- 
holders of  today  can  increase  their  dividends,  and  if 
the  car  riders  at  the  same  time  can  reduce  or  keep  down 
the  rate  of  fare,  by  this  method  they  will  be  tempted  to 
do  so.  When  the  renewal  of  our  franchise  was  discussed 
in  the  spring  of  1919  the  City  Council  offered  us  what 
was  .said  to  be  a  similar  opportunity  to  increase  the 
rate  of  interest  on  our  stock  to  6J  per  cent  instead  of 
6  per  cent  per  year.  The  offer  was  to  amend  section 
19  of  the  original  franchise  by  the  insertion  of  a  pro-  J 
vision  that  at  least  thirty  days  before  the  first  of  May  of  | 
each  year  the  Council,  in  connection  with  the  city  Street 
Railroad  Commissioner,  prepare  a  budget  of  the 
probable  expenses  of  the  company  for  the  ensuing  year; 
that  the  company  should  not  be  permitted  to  expend 
more  than  the  amount  of  the  budget  "except  for  extreme 
necessity,  emergency  or  unavoidable  and  extraordinarj' 
contingency  in  the  rendition  of  service  demanded,  and 
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then  not  to  the  extent  of  more  than  2  per  cent  of  the 
gross  allowances,"  and  "if,  at  the  end  of  any  year,  the 
Council  shall  find  that  the  company  has  kept  within  its 
allowances,  or  shall  not  have  exceeded  the  same  by  more 
than  2  per  cent  under  the  conditions  above  specified, 
then  Council  shall  permit  the  company  to  take  out  of 
the  interest  fund  an  operating  bonus  of  one-fourth  of 
1  per  cent  on  the  total  average  capital  value  for  that 
year  and  distribute  the  same  as  interest  to  its  stock- 
holders," but  that  "if  the  company  shall  have  spent 
more  than  the  allowances,  and  if  the  Council  shall  find 
that  the  said  overexpenditure  was  unnecessary  for  or 
not  unavoidable  in  the  rendition  of  service  demanded, 
and  not  authorized  by  Council,  then  the  company  shall 
deduct  from  its  interest  allowance  to  stockholders  the 
amount  by  which  such  overexpenditure  exceeds  the 
allowances." 

We  declined  to  accept  the  proposed  amendment,  say- 
ing, "It  is,  as  was  pointed  out  years  ago  by  Mr. 
John.son  and  Judge  Tayler,  inconsistent  with  the  Tayler 
plan.  It  is  an  invitation  to  scrimp  service — to  the 
Council  in  order  to  keep  the  fare  low,  to  the  company 
in  order  to  get  the  extra  interest.  In  the  interest  of 
both  parties  to  the  contract,  nothing  should  be  written 
into  that  contract  to  threaten  either  the  condition  of  the 
property  or  the  quality  of  the  service."  The  amendment 
tendered  us  an  ostensible  opportunity  to  pay  61  per  cent 
a  year  to  our  stockholders,  instead  of  6  per  cent.  The 
opportunity  was  only  apparent,  not  real,  because  the 
Council  would  not  be  likely  to  authorize  an  expense 
budget  in  excess  of  the  cost  of  operation.  Neither  would 
a  board  of  arbitration.  Under  the  best  possible  manage- 
ment, expenses  would  probably  exceed  allowance,  and  this 
amendment  provided  that,  if  they  did,  the  stockholders 
should  not  only  not  receive  the  additional  quarter  of  1 
per  cent  but  should  suffer  a  loss  in  interest  of  the  dif- 
ference between  6  per  cent  and  the  amount  of  expenses 
in  excess  of  allowances.  It  was  said  in  oral  arguments 
before  the  Council  that  the  Cincinnati  Traction  Com- 
pany's franchise  contained  a  similar  provision — a  pro- 
vision that,  if  the  company's  expenses  were  less  than 
its  annual  budget,  an  increased  dividend  might  be  paid 
to  the  stockholders  above  the  basic  6  per  cent  provided 
for  in  the  grant,  and  that  the  greater  the  saving  in 
expenses  the  higher  the  dividend  might  be.  We 
answered  that  under  the  Cincinnati  franchise  the 
budget  was  to  be  prepared  by  the  company,  not  by  the 
city,  and  that  we  would  be  willing  to  accept  as  an 
amendment  a  provision  similar  to  the  Cincinnati  pro- 
vision. Then,  as  the  chairman  of  the  committee  said 
at  one  of  the  meetings,  there  would  be  a  great  tempta- 
tion to  let  the  property  deteriorate,  and  perhaps  to  pay 
for  repairs  out  of  new  capital  instead  of  out  of  earn- 
ings, thus  impairing  the  security  of  the  investment  of 
the  stockholders,  increasing  the  amount  on  which 
interest  would  have  to  be  paid,  permitting  service  to 
become  unsatisfactory,  because  of  poor  track  and  equip- 
ment, leading  to  increases  in  the  rate  of  fare.  In  the 
interest  of  both  parties  to  the  contract,  the  road  ought 
to  be  kept  in  good  condition  and  the  service  ought  to  be 
adequate  for  public  needs. 

At  the  same  time  the  Council  also  offered  to  amend 
the  section  which  defines  extensions,  betterments  and 
permanent  inprovements,  so  that  it  would  provide  for 
the  retirement  of  wornout  or  obsolete  property  at  its 
capital  value  instead  of  at  the  cost  of  reproducing  it 
new.  We  said  we  would  accept  the  proposed  amend- 
ment if  the  Council  would  amend  section  21  corre- 
spondingly by  substituting  the  words  capital  value  for 


the  phrase  70  per  cent  of  reproduction  value.   Section  21 
declared : 

The  .intent  hereof  with  regard  to  the  sum  authorized 
by  section  20  hereof  to  be  set  aside  for  maintenance,  depre- 
ciation and  renewal  is  to  enable  the  company  to  maintain, 
renew,  replace,  preserve  and  keep  its  railway  system  and 
property,  and  every  part  thereof,  and  all  extensions,  better- 
ments and  permanent  improvements  hereafter  made  pursu- 
ant hereto,  in  good  condition,  thorough  repair  and  working 
order,  the  standard  of  such  condition,  repair  and  working 
order  being  an  average  for  the  entire  system  of  70  per  cent 
of  its  reproduction  value;  and  the  car-mile  allowance  pro- 
vided by  section  20  hereof  for  the  purpose  of  maintenance 
and  renewal  shall  not  at  any  time  be  diminished  unless  the 
value  of  the  property  and  the  amount  accumulated  in  the 
maintenance  and  renewal  fund  aggregate  more  than  70 
per  cent  of  the  reproduction  value  of  the  said  entire  system. 

And  it  has  been  held — erroneously,  I  think — that  the 
allowance  may  not  be  increased  unless  the  value  of  the 
property  and  the  amount  in  the  reserve  are  less  than  70 
per  cent  of  the  reproduction  value  of  the  entire  system. 

Shall  Retirements  Be  at  Capital  Value  or 
Reproduction  Value? 

We  were  willing  that  this  section  should  be  amended 
so  as  to  provide  that  obsolete  or  worn-out  property 
should  be  written  off  the  books  at  its  capital  value, 
instead  of  its  reproduction  value,  but  we  wished  that 
the  amendment  should  also  provide  that  no  property 
should  be  retired  at  less  than  its  capital  value.  We 
wanted  a  provision  for  a  reserve  equal  to  the  difference 
between  capital  value  and  the  actual  or  depreciated 
value  of  the  property,  so  that  the  value  of  the  property 
at  any  time,  plus  the  amount  in  reserve,  should  be  at 
least  equal  to  the  capitalization.  In  other  words,  we 
wanted  to  make  the  stockholders'  investment  more 
secure — secure  beyond  any  doubt  or  question— by  a 
provision  that  would  make  the  physical  assets  of  the 
company  worth  as  much  as  or  more  than  the  amount  of 
capitalization.  Such  a  provision  would  not  harm  the 
city  in  any  way,  because  the  price  at  which  the  city 
may  buy  the  property  is  fixed  in  the  franchise  and  the 
city's  bargain  in  case  of  purchase  will  be  better  if  the 
value  of  the  physical  property  is  equal  to  or  exceeds  the 
option  price  than  if  it  is  below  that  price.  The  pro- 
vision that  the  maintenance,  renewal  and  depreciation 
reserve  need  not  be  greater  than  the  difference  between 
the  depreciated  value  of  the  property  and  70  per  cent 
of  its  reproduction  value,  we  argued,  was  inconsistent 
with  the  declaration  of  the  preamble  of  the  franchise, 
and  with  the  provision  of  section  47  that  the  ordinance 
was  to  be  a  contract  between  the  city  and  the  company 
which  would  secure  to  the  company  unimpaired  the 
capital  value  described  in  section  16,  and  inconsistent 
with  section  16  itself. 

Our  contract  with  the  city  implies  a  trust.  Both 
parties  to  it  are  trustees,  the  city  for  the  car  riders, 
the  company  for  the  stockholders.  The  city  is,  in  a 
sense,  also  a  trustee  for  the  stockholders — ^to  the  extent, 
at  least,  that  the  property  be  maintained  at  a  value 
equal  to  its  cost,  so  that  the  capital  stock  may  be  always 
worth  par.  If  it  does  not  owe  this  duty  to  the  stock- 
holders, it  should  do  this  as  trustee  for  the  public,  so 
that  the  company  may  be  able  to  finance  its  extensions 
and  other  betterments  and  to  finance  them  at  the  low 
rate  of  interest  permitted  by  the  franchise.  If  the 
company  cannot  obtain  money  by  the  sale  of  its  capital 
stock,  the  public  will  lose  the  benefits  that  would  result 
from  the  growth  of  the  system  as  the  city  grows  in 
population — not  at  equal  pace  with  the  growth  of  the 
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city,  perhaps,  but  at  a  substantial  percentage  of  that 
growth. 

The  directors  and  officers  of  the  company  have 
regarded  their  duty  under  the  franchise  as  something 
more  than  to  pay  6  per  cent  interest  to  the  stockholders. 
They  have  regarded  themselves  as  trustees  for  the  car 
riders,  with  an  obligation  to  furnish  street  railway 
service  at  cost,  and  to  make  the  cost  as  low  as  possible 
consistently  with  proper  maintenance  of  the  property 
and  other  legitimate  expenses  of  operation,  such  proper 
maintenance  being  of  advantage  to  the  car  riders  as 
well  as  to  the  stockholders.  There  has  been  no  attempt 
on  the  part  of  the  company  to  make  expenses  unneces- 
sarily high,  or  to  urge  the  construction  of  extensions 
not  needed  in  order  that  stockholders  might  have  the 
benefit  of  purchasing  additional  stock  at  par,  with  the 
hope  of  selling  it  to  the  city  at  a  bonus  of  10  per  cent. 
During  most  of  the  ten  years  under  the  operation  of 
the  service-at-cost  plan,  the  stock  of  the  company  has 
sold  on  the  Cleveland  exchange  at  premiums  ranging  from 
a  fraction  of  1  per  cent  above  par  to  $114  per  share. 

The  management  has  a  responsibility  not  to  let  the 
property  deteriorate  as  a  whole — a  responsibility  to 
accumulate  a  fund  as  the  property  wears  out  or 
approaches  obsolescence  from  which  to  renew  or  replace 
it,  that  fund  being  equal  to  the  difference  between  cost 
or  capital  value  of  the  property  and  its  depreciated 
value,  the  depreciation  being  based  on  the  departed 
years  and  months  of  its  probable  life.  In  the  interest 
of  all  concerned,  this  should  be  done.  Not  to  have  a 
fund  ample  for  this  purpose  leads  to  overcapitalization, 
to  renewal  or  replacement  of  obsolete  or  worn-out 
property  from  new  capital,  increasing  interest  and 
injuring  credit  because  of  failure  to  protect  the  invest- 
ment by  a  property  worth  par  of  the  investment,  and  so 
leading  to  a  possible  increase,  not  only  in  the  amount  of 
interest  but  in  the  rate  of  return. 

Capitalization  Should  Be  Fair 

The  city,  too,  should  be  diligent  to  see  that  the  com- 
pany is  not  overcapitalized,  and  that  the  property,  by 
means  of  an  adequate  reserve,  is  kept  in  as  valuable  a 
condition  as  when  it  was  new.  The  city  has  a  right  to 
a  good  property,  in  order  that  it  may  have  good  service, 
and  that  the  company  may  be  able,  by  reason  of  the 
value  of  its  assets,  to  sell  capital  stock  with  ease  at  par. 
It  should  see  that  there  is  no  deterioration  in  the 
property;  that  the  property,  including  the  reserve,  is 
fully  equal  in  value  to  the  capitalization,  or,  putting  it 
the  other  way,  that  the  capitalization  is  never  in  excess 
of  present  value. 

It  has  been  suggested  that  the  principal  efforts  of 
the  directors  and  officers  of  the  company  should  be  to 
put  out  as  much  capital  stock  as  possible  by  urging  the 
acquisition  of  additional  property  in  order  that  the 
stockholders  may  profit  by  a  sale  to  the  city,  which  has 
an  option  to  buy  at  par  for  the  company's  bonds  and 
floating  debt  and  $110  per  share  for  its  capital  stock. 
Of  course,  the  city  ought  not  to  consent  to  any  such 
program.  It  should  insist  that  the  property  be  main- 
tained at  a  value  fully  equal  to  the  par  of  the  out- 
standing capital  by  means  of  an  ample  reserve.  That 
reserve  may  be  in  cash,  may  be  invested  in  approved 
securities  or  in  additional  physical  property,  or  may  be 
used  to  retire  bonds,  floating  debt  or  capital  stock.  But 
the  suggestion  is  a  short-sighted  one,  even  from  the 
stockholders'  point  of  view.'  They  should  protest 
against  any  increase  in  the  difference  between  capital 
value  and   asset  value,   especially   as   the   prospect   of 


purchase  by  the  municipality  recedes.  The  likelihood  of 
the  city  exercising  its  option  to  buy  is  less  now  than  it 
was  ten  years  ago.  Municipal  ownership  and  operation 
are  not  so  popular  as  they  were  then;  at  least,  among 
those  who  advocated  them  at  that  time.  That  con- 
summation is  more  devoutly  and  earnestly  wished  by  the 
owners  than  by  politicians  or  public. 

It  may  seem  strange  that  this  preachment  should 
come  from  an  officer  of  the  company  rather  than  from 
a  representative  of  the  city.  But  I  assure  you  I  speak 
for  the  stockholders. 

Why  cannot  the  city  see  that  service  cannot  be 
improved,  nor  fares  reduced,  except  temporarily,  by 
permitting  the  property  to  deteriorate  without  filling, 
by  a  reserve  built  up  from  earnings,  the  void  created 
by  mechanical  depreciation,  wear  and  tear,  obsolescence, 
accidents  and  the  postponement  of  payment  of  debts, 
between  the  real  value  of  existing  property  and  its 
capital  value  or  cost?  I  suppose  because  they  are  as 
short-sighted  as  the  old  bachelor  pedagogue  who,  when 
urged  to  do  something  for  posterity,  asked,  "What  has 
posterity  ever  done  for  me?"  Let  the  car  rider  of 
today  pay  the  entire  cost  of  the  service  he  gets,  and 
not  shift  any  part  of  it  to  his  children  or  grandchildren, 
or  any  other  car  riders  of  the  future. 

Ten  years  ago,  at  the  close  of  the  first  six  months  of 
operation  under  the  Tayler  franchise,  I  prepared  a 
paper  for  you  on  some  of  the  accounting  features  of  the 
franchise  and  included  in  it  tables  showing  the  earnings 
and  cost  of  operation  in  those  six  months  and  in  the 
corresponding  six  months  of  four  previous  years.  I 
append  to  today's  paper  tables  showing  the  earnings  and 
costs  in  each  year  from  1911  to  and  including  1919,  that 
you  may  see  the  variations  in  fare  and  expenses.  The 
year  1906  was  the  last  in  which  the  company  operated 
for  private  profit  at  the  rate  of  fare  fixed  in  its  fran- 
chise, viz.,  5  cents  cash,  eleven  tickets  for  50  cents,  free 
transfers.  In  1907  it  made  experiments  with  six-for-a- 
quarter  and  seven-for-a-quarter  tickets,  and  the  Forest 
City  Railway  operated  two  lines  throughout  the  year 
at  a  fare  of  3  cents.  On  April  27,  1908,  our  property 
was  leased  to  the  Municipal  Traction  Company,  which 
operated  it  at  3-cent  fare  until  it  went  into  the  hands  of 
a  receiver  in  October.  During  a  part  of  that  year  no 
transfers  were  issued;  a  person  who  desired  to  trans- 
fer paid  a  second  3-cent  fare ;  some  paid  a  third.  From 
Oct.  22,  1908,  to  Feb.  28,  1910,  the  road  was  operated  by 
receivers,  at  two  or  three  rates  of  fare.  On  March  1, 
1910,  the  property  passed  out  of  the  receivership  into 
the  hands  of  the  Cleveland  Railway,  and  ever  since  has 
been  operated  under  the  Tayler  franchise.  The  tables 
show  the  average  fare  in  each  year.  They  show,  also, 
the  earnings  and  the  cost  of  operation,  including  taxes 
and  interest,  per  car-mile,  and  in  these  respects  should 
be  more  interesting  to  you  than  they  are  to  us  of  the 
Cleveland  Railway,  because  each  of  you  can  compare 
them  with  your  own  operations  and  we  cannot,  except  as 
we  have  been  favored  with  copies  of  your  annual 
reports. 

Our  operating  revenue  in  1919  was  42.791  cents,  our 
non-operating  income  0.5583  cent,  a  total  of  43.3493 
cents.  Our  allowances  for  expenses,  including  "special" 
allowances,  were  32.4781  cents,  our  taxes  amounted  to 
3.4728  cents,  and  our  interest  charges,  including 
interest  on  capital  stock,  to  5.5450  cents.  Our  revenue 
per  mile  of  track  operated  was  $39,200;  maintenance 
expen.'ses  were  $9,300,  operating  expenses  $20,100,  taxes 
$3,200,  and  interest,  including  interest  on  capital  stock, 
$5,088.  Maintenance  expenses  were  23  per  cent,  operating 
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TABLE  I— ALI.OWAN 

CES  FOB  WAIN' 

rENANCE  AND  ACTUAL 

PAYMENTS 

. Allow. 

. Actual 

Per 

Per 

Car-Mile, 

Car-Mile, 

Year 

Amount 

Cents 

Amount                         Cents 

1911 

$1,390,079 

4.95 

$1,506,651                         5.36 

1912 

1, 438,002 

4.94 

1,387,427                        4  77 

1913 

1,499,339 

4.95 

1,775,372                        5.86 

1914 

1,652,397 

5.14 

2,048,437                        6  34 

1915 

1,676,708 

5   17 

1,916,712                        5  91 

1916 

2,492,512 

7.36 

2,303,693                        6  79 

1917 

2,587,519 

7.22 

2,592,698                        7  23 

1918 

3,137,337 

8  94 

3,106,717                        8  86 

1919 

3,968,059 

10  98 

3,667,513                     10  15 

TABLE  II— ALLOWANCES,  TOTAL 

AND  PER  CAR-MILE 

A 

„ 

Per  Car-Mile, 

Year 

Amount 

Cents 

1911 

$3,423,634  40 

12    19 

1912 

3,347.558   13 

11    50 

1913 

3.688,360.13 

12   17 

1914 

4.030,933.82 

II   95 

1915 

4.247.065  22 

12  44 

1916 

4,609,768.52 

13  61 

1917 

5,416,432  89 

15    12 

1918 

6.793,036.63 

19  36 

1919 

7.765,416  00 

21    49 

expenses  50  per  cent,  taxes  8  per  cent  and  interest 
12.79  per  cent,  of  revenue.  We  furnished  ten  and  one- 
half  rides  (fares,  transfers  and  deadheads)  per  car- 
mile. 

Trailer  car-miles  are  calculated  at  60  per  cent  of  the 
actual  number,  of  car-miles  run  by  trail-cars.  Of  the 
38,000,000  miles  run  in  the  year  2,000,000  were  run  by 
trailers. 

Today  our  allowances  are  11  cents  for  maintenance 
and  29  cents  for  operation,  plus  "special"  allowances 
of  about  2  cents  per  car-mile,  a  total  of  42  cents. 
Compare  these  allowances  with  your  expenses. 


TABLE  m— INCOME    BY  YEARS 

Passenger  Revenue,  Operating  Total 

Cents  per  Car-Mile  Revenue  Income 

1910 22.91  23.57  23  72 

1911 22  01  22.67  22  87 

1912 22.11  22.84  22  95 

1913 22.89  23.55  23  68 

1914 23.24  23.88  23  93 

1915 25.56  26.12  26  34 

1916 2/52  28.11  28  33 

1917 27.85  28.41  28  63 

1918 34.55  35.17  35  47 

1919 42.14  42.79  43.35 

Cents  per  Fare 

1910 3.48  3.58  3  60 

1911 3.25  3.35  3.38 

1912 3.15  3.26  3.27 

1913 3.14  3.23  3.25 

1914 3  25  3.33  3  35 

1915 3  44  3.51  3.54 

HI6 3  42  3.49  3.52 

1917 3.42  3.49  3  52 

1918 4  42  4.50  4.54 

1919 5.21  5.29  5  36 

TABLE  IV— MAINTENANCE  AND  OPERATING  EXPENSES 

Maintenance, 

Cents  per  Cai^Mile     Operating  Total 

1911 5  36  12  07  17.43 

1912 4  77  12.19  16.96 

1913 5  86  12.23  18.09 

1914 5.97  12.22  18.19 

1915 5  27  12.55  17.83 

1916 5.66  14.00  19.66 

1917   5  77  15.34  21.11 

1918 6.74  18.21  24.95 

1919 8.44  21.96  30.40 


Table  I  shows  the  regular  and  "special"  allowances 
for  maintenance,  and  the  actual  expenditures  for  main- 
tenance, in  the  past  ten  years,  and  the  amounts  per 
car-mile. 

Table  II  shows  the  regular  and  "special"  allowances 
for  operating  expenses  and  the  amounts  per  car-mile 
in  the  past  ten  years. 


The  Accounting  Profession' 

By  George  L.  Vannais 

Certified  Public  Accountant,  Hartford,  Conn. 

Opportunities  Are  Unlimited,  but  High  Class  Training 
Is  Necessary  to  Make  the  Most  of  These  Opportunities. 
Accountants  Make  Possible  Present  Business  Systems 


TO  TREAT  this  subject  comprehensively  we  must 
consider  some  definitions:  First,  What  is  ac- 
countancy? I  am  pleased  to  call  it  the  "Science 
of  Business  Control."  Let  us  contemplate  this  defini- 
tion for  a  moment.  A  generation  ago  there  were  many 
business  successes  controlled  by  the  genius  of  a  single 
man  or  group  of  men.  Such  an  organization  usually 
had  a  pioneer  field,  and  by  virtue  of  its  patents  or  its 
superior  service  maintained  its  commercial  supremacy. 
But  as  time  went  on  new  inventions  were  made,  old 
patents  became  obsolete,  competition  set  in  and  the 
necessity  arose  for  more  accurate  records  which  would 
show  the  cost  of  production  and  the  expense  of  dis- 
tribution. The  rule  of  thumb  gave  way  to  the  sig- 
nificant per  cent  sign.  Successful  business  control 
became  possible  only  through  the  use  of  comparison 
sheets. 

Many  trade  associations  were  formed,  and  where  once 
petty  jealousies  existed  between  men  in  the  same  lines 
of  endeavor  there  came  about  mutual  friendships  and 
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the  interchange  of  confidences  and  comparisons  that 
were  to  benefit  not  only  the  producer  but  the  con- 
sumer. These  comparisons  could  only  be  made  when 
the  records  were  uniform;  standards  had  to  be  set. 

You  men  before  me  and  all  the  interests  you  repre- 
sent are  to  be  congratulated  on  the  foresight  of  the 
men  in  the  street  railway  business  who,  from  the 
beginning,  saw  the  necessity  for  uniform  accounting 
and  appreciated  the  benefits  of  standardization.  If 
your  industry,  which  has  been  so  potent  in  the  de- 
velopment of  the  industrial,  educational  and  social  life 
of  America,  fell  on  evil  times,  you  have  the  satisfac- 
tion of  knowing  that  the  general  managers  of  the 
street  railway  systems  did  not  go  ahead  blindly. 

The  keeping  of  records  is  an  art;  the  creation  of 
them  a  science.  Ten  thousand  men  are  busy  with  the 
art  in  your  one  line  alone.  A  few  hundred  of  you 
men  are  developing  and  perfecting  the  science. 

This  leads  us  to  another  query :  What  is  an  account- 
ant? And  I  venture  this  definition:  An  accountant 
is  one  who,  by  natural  aptitude,  extensive  study  and 
wide  experience,  is  able  to  analyze  accounts,  correlate 
them,  reconstruct  them  if  necessary,  and  then,  from 
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the  written  record,  visualize,  for  himself  and  others, 
a  true  picture  of  the  condition  of  a  business. 

Accountants  may  be  divided  into  two  great  classes — 
the  public  accountant  and  the  private  accountant. 
The  public  accountant  occupies  an  important  place 
in  business  life.  To  show  you  the  ideals  of  the  pro- 
fession, let  me  quote  from  an  address  by  one  of  the 
leading  men  of  the  public  accounting  profession, 
Edward  L.  Suflfern: 

The  public  accountant  must  be  trained,  not  alone  in  the 
technical  school  but  through  outside  observation,  practice 
and  knowledge  of  the  affairs  of  the  world.  He  must  learn 
to  observe.  In  order  that  he  may  know  how  to  observe  and 
to  observe  wisely,  he  must  learn  something  of  the  economic 
conditions  and  principles  which  govern  the  making,  handling 
and  distributing  of  all  products.  He  must  know  something 
about  commercial  law;  he  must  know  a  great  deal  about 
the  science  of  business  administration;  in  fact,  he  must  have 
a  more  broad  and  general  training  than  is  at  present 
required  in  any  other  profession.  But  he  must  have  learned 
something  else,  without  which  his  other  acquisitions  are  as 
nothing  at  all.  He  must  have  learned  to  be  honest,  truthful 
and  conscientious,  so  that  in  no  circumstances  and  for  no 
consideration  will  he  ever  do  one  thing  which  his  best 
developed,  highest  conscience  cannot  approve. 

These  are  the  qualifications  of  an  educated  man; 
these  are  the  qualifications  of  a  man  of  highest  ideals; 
these  are  the  qualifications  of  the  men  in  the  public 
accounting  field  who  have  won  for  the  profession  the 
respect  and  the  confidence  of  the  financial  world. 

The  other  class,  the  private  accountant,  in  my 
opinion  holds  an  equally  important  place  in  the  eco- 
nomics of  our  times.  He  must  have  a  wide  knowledge  of 
his  own  particular  line  of  business.  He  must  be  well 
versed  enough  in  general  business  to  know  the  effect 
on  his  own  particular  business  of  all  other  industries. 
But  he  need  not  have  a  technical  knowledge  of  their 
activities.  Usually  a  private  accountant  has  not  made 
a  deep  study  of  the  science  of  accounts.  In  the  ma- 
jority of  cases  he  was  graduated  from  the  college  of 
experience.  His  first  textbook  was  the  office  broom 
and  he  learned  the  elements  of  his  profession  by  doing 
the  detail  work.  His  ambition  urged  him  on  to  every 
succeeding  step  in  his  upward  progress  until  the  day 
came  when  he  was  made  chief  accountant,  and  looked 
back  over  the  long  road  he  had  so  faithfully  followed. 
Every  man  in  this  association  who  has  reached  this 
goal  I  have  just  described  has  found  it  necessary  to 
develop  himself  to  the  highest  degree  of  efficiency  as 
he  climbed  onward  and  upward. 

But  our  subject  is  "The  Accounting  Profession," 
and  that  word  "profession"  indicates  an  organization, 
a  collective  body,  or,  as  Webster  defines  it:  A  collec- 
tive body  of  persons  engaged  in  a  calling,"  and  I  pre- 
sume, strictly  speaking,  private  accountants  would 
not  be  included  in  the  profession  of  accountancy.  It 
is  sometimes  thought  that  only  those  public  account- 
ants who  are  certified  are  in  the  profession,  but  this 
is  not  so,  for  there  are  many  good  professional  ac- 
countants who  have  never  been  certified  by  any  state. 
And  again  membership  in  the  American  Institute  of  Ac- 
countants has  been  held  to  be  necessary  for  a  man  to 
be  in  the  profession,  but  this  cannot  be,  for  there 
are  also  many  men  who  are  good  professional  account- 
ants who  are  not  members  of  the  American  Institute. 
Some  of  them  are  certified  public  accountants  and 
still,  for  one  reason  or  another,  they  are  not  members 
of  the  American  Institute.  However,  I  think  it  safe 
to  say  that  the  visible  line  which  decides  whether  a 
man  is  in  or  out  of  the  profession  is  found  by  apply- 
ing the  query  as  to  whether  or  not  the  man  is  in  pub- 
lic practice. 


Assuming,  then,  for  the  sake  of  argument,  that  the 
profession  is  circumscribed  by  those  in  public  prac- 
tice, let  us  consider  for  a  moment  the  status  of  the 
profession.  Nearly  every  state  in  the  Union  has 
passed  what  is  known  as  the  C.P.A.  law.  It  purports 
to  regulate  the  practice  of  accountancy  by  issuing  to 
all  those  who  can  qualify  by  test  a  certificate  from 
state  officials  certifying  that  these  men  are  of  good 
moral  character  and  are  competent  to  serve  the  busi- 
ness of  the  commonwealth  as  public  accountants. 

The  first  C.P.A.  law  was  passed  in  New  York  State 
on  April  18,  1896.  In  1905  the  American  Association 
of  Public  Accountants  was  formed.  The  membership 
was  made  up  principally  of  the  several  state  socie- 
ties of  certified  public  accountants.  As  each  state  had 
a  diff'erent  C.P.A.  law,  the  membership  requirements 
were  not  uniform,  thus  reciprocal  relations  were  often 
denied.  To  establish  the  profession  on  a  higher  plane, 
on  Sept.  19,  1916,  the  entire  plan  of  national  organi- 
zation was  changed.  The  name  was  changed  to  the 
American  Institute  of  Accountants;  state  representa- 
tion was  abolished  and  individual  membership  sub- 
stituted. 

The  American  Institute  of  Accountants  has  today  a 
membership  of  about  1,400.  It  meets  annually  in  con- 
vention, four  out  of  five  years  in  the  city  of  Washing- 
ton. All  members  of  the  old  American  Association 
automatically  became  members  of  the  new  Institute 
when  the  Institute  was  established.  Now,  all  admis- 
sions to  the  American  Institute  are  by  examinations. 

It  is  estimated  that  there  are  at  the  present  time 
about  3,000  certified  public  accountants  in  the  United 
States.  Less  than  half  of  them,  however,  are  in  pub- 
lic practice,  and  this  leads  to  a  peculiar  situation  in 
the  profession  of  accountancy.  When  a  man  studies 
law,  in  nearly  all  cases  he  is  a  lawyer  all  the  days 
of  his  life.  If  he  studies  medicine,  he  seldom  for- 
sakes the  profession,  but  if  he  qualifies  for  the  pro- 
fession of  accountancy,  and  goes  out  into  public  prac- 
tice, he  is  continually  tempted  to  leave  the  public 
field.  Everywhere  he  does  a  fine  piece  of  work  the 
client  looks  on  him  with  envious  eyes  and  time  and 
again  he  is  offered  such  a  flattering  salary  that  he 
turns  his  certificate  to  the  wall  and  becomes  an  ex- 
ecutive. Within  the  last  ten  years  I  personally  have 
known  many  men  high  up  in  the  profession  who  have 
done  this  very  thing.  A  few  of  them  are  today  at 
the  heads  of  great  industrial  organizations. 

This  is  the  reason  why  the  accountancy  profession 
can  never  be  overcrowded.  It  used  to  be  said  that 
a  public  accountant  was  a  bookkeeper  out  of  a  job.  To- 
day I  think  it  is  universally  acknowledged  that  the 
public  accountant  is  the  bookkeeper  who  has  grown 
out  of  his  job,  and  as  proof  that  this  is  so  I  wish  to 
call  your  attention  to  the  fact  that  bookkeepers  often 
become  public  accountants,  but  men  who  have  been 
public  accountants  long  enough  to  have  made  any 
kind  of  start  never  become  bookkeepers  again.  They 
may  become  office  managers  and  executives,  but  they 
never  go  back  to  the  old  ledgers. 

The  accountant,  whether  private  or  public,  who 
measures  up  to  the  ideals  I  have  outlined  occupies 
an  important  place  in  the  world's  work.  He  is  the 
right  hand  of  progress;  he  is  the  counselor  of  the 
captains  of  industry;  his  financial  reward  is  such 
that  he  can  educate  his  children  and  surround  his 
home  with  the  comforts  and  many  of  the  luxuries  of 
life,  and  before  him  always  is  the  opportunity  for 
better  and  greater  work. 
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Transporting  Other  than  Passengers  on 
Interurban  Lines* 


By  Britton  I.  Budd 

President  Chicago,  Milwaukee  85  North  Shore  Railway 

An  Opportunity  Is  Presented  to  a  Great  Many  Roads  at  Present 
to  Develop  a  Merchandise  Business — Higher  Rates  than  Those 
Charged  by  the  Steam  Roads  Are  Warranted  and  Will  Be  Paid 


IF  THE  electric  railroad  can  increase  its  usefulness  to 
the  communities  it  serves  by  the  transporting  of  mer- 
chandise as  well  as  passengers  it  will  be  more  apt 
to  gain  and  hold  that  good  will  which  is  so  essential 
to  success.  Moreover,  no  road  can  afford  to  overlook 
any  business  which  may  increase  its  revenues. 

The  steam  railroads  have  been  so  handicapped  for 
lack  of  equipment  that  they  have  not  been  able  ade- 
quately to  meet  the  demands  upon  them.  From  every 
city  there  has  arisen  a  cry  for  additional  transporta- 
tion facilities.  One  result  of  this  demand  has  been 
the  development  of  the  motor  truck  as  a  competitor  of 
the  electric  railroad  for  the  transportation  of  merchan- 
dise. Although  the  motor  truck  is  neither  as  economical 
nor  as  reliable  as  the  electric  railroad  and  is  unpopular 
with  the  taxpayer  because  of  the  damage  which  heavy 
trucks  do  to  public  highways,  still  it  is  a  serious  com- 
petitor in  some  sections  of  the  country.  In  our  North- 
ern climate  the  competition  of  the  motor  truck  is  less 
to  be  feared  on  account  of  the  difficulty  and  expense  of 
operating  on  the  snowbound  highways,  while  the  inter- 
urban railroad  is  dependable  every  day  in  the  year. 
Nevertheless,  it  is  a  factor  which  cannot  be  ignored. 

If  we  admit  that  there  is  a  field  for  such  business 
and  that  the  time  to  exploit  that  field  is  opportune  the 
question  turns  upon  two  chief  points: 

1.  Is  the  transportation  of  merchandise  by  the  elec- 
tric railroad  on  a  large  scale  practical  from  an  operat- 
ing point  of  view? 

2.  Can  the  business  be  made  profitable? 

To  both  questions  I  would  answer  affirmatively  in  a 
general  way,  although  conditions  are  not  alike  on  all 
interurban  railways  and  what  might  be  practicable  on 
one  road  might  be  impracticable  on  another. 

The  principal  function  of  the  interurban  railroad  is 
to  furnish  quick  and  convenient  transportation  for 
passengers.  That  must  remain  its  chief  function,  and 
should  a  local  condition  obtain  where  the  handling  of 
merchandise  will  interfere  seriously  with  the  more  im- 
portant business  of  carrying  passengers  it  would  be 
better  for  the  road  so  situated  not  to  attempt  it.  But 
where  terminal  and  track  facilities  are  such  that  an 
interurban  road  can  engage  in  merchandi.se  traffic  with- 
out impairing  its  passenger  service  I  think  it  both 
expedient  and  advisable  that  it  should  do  so. 

To  make  comparison  of  conditions  easier,  I  have  sep- 
arated into  three  classes  interurban  railroads  which 
are  engaged  in  handling  merchandise; 

1.  The  comparatively  small  road  with  few  passenger 
cars  and  limited  facilities  on  which  merchandise  and 
passengers  must  be  carried  on  the  same  train. 
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2.  The  interurban 
road  whose  passenger 
business  is  of  such  a 
character  that  it  must 
establish  a  separate  op- 
eration for  merchandise. 

3.  The  electric  railroad  having  connection  with  steam 
roads  which  handles  standard  freight  cars. 

Road  with  Combined  Passenger  and 
Express  Cars 

The  first  road  named  in  the  classification,  in  spite 
of  its  limited  facilities,  may  develop  a  profitable  busi- 
ness and  add  greatly  to  its  usefulness  to  the  communi- 
ties it  serves  by  carrying  merchandise  in  an  express 
compartment  in  its  passenger  cars.  Such  a  business 
does  not  require  additional  investment  in  power  and 
needs  little  in  the  way  of  equipment,  as  the  bulkheads 
can  be  set  at  a  point  in  the  car  which  will  give  a  proper 
balance  between  the  number  of  passengers  and  the 
amount  of  merchandise  to  be  carried. 

The  service  which  a  road  of  this  class  is  capable  of 
giving  is  frequent  and  expeditious,  and  customers  will 
gladly  pay  rates  for  it  higher  than  those  prevailing 
on  steam  roads.  Of  course,  such  a  service  involves  an 
investment  in  terminal  and  local  station  facilities,  but 
as  these  would  be  maintained  in  connection  with  pas- 
senger stations  the  business  which  might  be  developed 
would  easily  justify  the  comparatively  small  investment. 

The  point  to  be  guarded  against  in  developing  a  busi- 
ness of  this  kind  is  whether  it  might  hurt  the  pas- 
senger business.  The  handling  of  merchandise  would 
necessarily  involve  longer  station  stops,  due  to  loading 
and  unloading.  Should  this  result  in  undue  irritation 
of  passengers  it  might  prove  unprofitable  from  every 
point  of  view.  That  is  the  reason  that  I  say  the  subject 
should  be  carefully  studied  from  every  angle. 

Operation  with  Special  Passenger  and 
Merchandise  Cars 

On  the  second  type  of  interurban  in  the  foregoing 
classification  a  considerable  investment  in  car  equip- 
ment, sidetracks  and  freight  houses  is  necessary  to 
successful  operation.  Usually  this  type  of  road  operates 
Through  cities  and  towns  on  public  streets  where  the 
use  of  standard  freight  equipment  is  impracticable,  even 
if  it  is  not  prohibited  by  local  ordinances.  Freight  cars 
arouse  the  hostility  of  the  people  when  operated  on 
streets,  so  that  special  express  cars  are  essential  if  a 
successful  business  is  to  be  built  up. 

In  addition  to  the  capital  investment  in  equipment, 
stations  and  sidetracks,  a  complete  and  capable  organi- 
zation must  be  developed  properly  to  handle  the  mer- 
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chandise  business.  This  organization  should  be  made 
up  of  men  experienced  in  the  handling  and  transporta- 
tion of  freight,  as  it  is  easily  possible  through  ineffi- 
ciency and  inexperience  to  allow  operating  expenses  to 
run  so  high  as  to  make  what  should  be  a  profitable 
business  a  financial  failure.  In  other  words,  if  an  inter- 
urban  railroad  undertakes  to  handle  merchandise  as  a 
separate  branch  of  its  business  it  should  go  into  it  in 
earnest  and  not  look  on  it  as  a  side  issue.  The  road 
must  go  after  the  business,  not  wait  for  it  to  come. 

To  build  up  a  profitable  merchandise  business  is  not 
such  an  easy  matter  as  it  may  seem.  To  begin  with, 
there  is  a  natural  prejudice  against  the  electric  road. 
That  prejudice  must  be  "sold"  on  the  advantages  offered 
by  the  interurban,  and  the  transportation  department 
must  see  to  it  that  all  claims  of  superiority  made  by 
traffic  solicitors  actually  are  made  good  by  the  quality 
of  the  service.  If  the  traffic  agent  assures  the  shipper 
that  his  goods  will  be  delivered  within  a  specified 
number  of  hours  after  being  received,  such  promises 
should  be  fulfilled  to  the  letter.  The  road  must  make 
good  on  everything  it  claims  it  can  do  through  its 
advertising  and  direct  solicitation  of  business. 

A  most  important  part  of  the  organization  of  which 
I  speak  is  the  claim  department.  The  prompt  settle- 
ment of  claims  will  go  a  long  way  toward  obtaining  the 
good  will  of  the  shipper.  On  the  other  hand,  dilatory 
tactics  in  the  adjustment  of  claims  will  drive  away 
desirable  business. 

The  volume  of  traffic  on  the  electric  road  is  so  small 
in  comparison  with  that  on  the  steam  road  that  the 
superior  quality  of  its  service  should  be  reflected  not 
only  in  the  quicker  transportation  of  goods  but  in  every 
detail  connected  with  the  business.  The  consignee 
should  be  promptly  notified  on  the  arrival  of  shipments. 
Facilities  should  be  provided  at  terminals  for  the 
prompt  loading  and  unloading  of  delivery  trucks.  That 
is  one  of  the  best  talking  points  in  soliciting  business. 
To  have  trucks  held  up  for  hours  at  a  terminal  is  an 
expensive  arrangement  for  the  shipper.  Congestion  at 
steam  railroad  terminals  usually  is  great,  and  it  is 
possible  for  the  interurban  road  to  relieve  the  shipper 
of  this  expense  and  gain  his  good  will  and  business, 
even  at  a  considerably  higher  rate  than  charged  by  the 
steam  roads.  The  average  shipper  wants  to  get  service. 
This'  service  should  begin  when  the  truck  carrying  the 
merchandise  appears  at  the  receiving  station  and  should 
follow  that  shipment  until  it  is  turned  over  for  delivery 
to  the  consignee.  It  makes  quite  a  difference  in  the 
mind  of  the  shipper  if  he  feels  assured  that  his  ship- 
ment will  be  given  a  personal  attention  which  it  cannot 
get  on  the  steam  roads  where  the  volume  of  business  is 
too  great  to  permit  of  that. 

Higher  Rate  Is  Warranted 

The  expeditious  handling  of  shipments  means  a  great 
deal  to  the  shipper  and  justifies  a  higher  rate  for  the 
service.  The  interurban  road  as  a  rule  can  make 
delivery  overnight,  so  that  orders  can  be  filled  from  one 
city  instead  of  carrying  a  stock  in  a  storehouse  in 
another  city  50  or  100  miles  distant.  This  means  less 
capital  tied  up  in  transit.  I  know  of  an  instance  where 
an  interurban  road  receives  a  carload  every  night  for 
the  reason  that  double  the  quantity  of  goods  would  be 
tied  up  in  transit  on  the  steam  road  because  of  the 
longer  time  required  to  delive^  them. 

Another   important  part   of  the  organization   is   the 


accounting  department.  The  cost  of  handling  different 
classes  of  merchandise  should  be  analyzed  in  detail,  for 
the  interurban  road  seeking  to  build  up  a  merchandise 
branch  may  adopt  a  policy  of  accepting  any  kind  of 
business  offered  and  learn  later  that  it  has  made  a 
grave  mistake-  There  are  some  classes  of  business 
which  an  interurban  railroad  cannot  handle  with  profit. 
It  should,  therefore,  discriminate  carefully  in  its  selec- 
tion of  the  business  it  accepts,  taking  only  that  where 
quick  handling  and  superior  service  warrant  a  rate  that 
will  show  a  profit.  In  order  to  be  able  to  use  such  dis- 
crimination the  accounting  methods  must  be  up  to  date. 
The  traffic  department  must  know  what  it  costs  to 
handle  every  description  of  merchandise,  so  that  it  can 
be  governed  accordingly  in  soliciting  business.  Ship- 
pers are  ready  and  willing  to  pay  a  higher  rate  for 
such  service  because  it  is  worth  it  from  a  business 
.standpoint.  But  to  give  that  kind  of  service  the  road 
must  have  adequate  facilities  and  it  must  give  the  strict- 
est attention  to  every  detail.  It  is  a  mistake  to  sup- 
pose that  a  service  like  that  necessarily  means  such 
high  operating  expenses  as  to  make  the  business  un- 
profitable. It  does,  of  course,  mean  higher  operating 
expenses  than  on  steam  roads,  but  efficient  methods  in 
every  department  will  produce  the  service  without  swal- 
lowing up  the  profits  in  operating  charges. 

Interchange  Operation  with  Standard 
Steam  Equipment 

On  the  third  road  in  my  classification,  that  which  has 
direct  connection  with  a  steam  road  and  handles  stand- 
ard freight  equipment,  the  same  methods  outlined  for 
the  second  road  largely  apply.  Real  service  appeals  to 
the  farmer  just  as  strongly  as  it  does  to  the  merchant 
or  manufacturer.  That  has  been  fully  demonstrated 
within  my  own  observation. 

The  farmer  has  great  difficulty  in  getting  cars  and 
service,  both  in  the  way  of  delivery  of  farm  supplies 
and  for  the  shipment  of  farm  products.  If  an  inter- 
urban which  has  connection  with  a  steam  road  runs 
close  to  his  farm  it  is  an  easy  matter  to  get  him  inter- 
ested in  its  possibilities.  Indeed,  it  is  easy  to  interest 
a  group  of  farmers  into  paying  the  cost  of  a  siding 
which  will  be  of  service  to  them.  I  know  of  instances 
where  farmers  drove  past  a  steam  railroad  to  load 
their  product  onto  standard  freight  cars  on  an  inter- 
urban and  pay  a  considerable  additional  price,  for  no 
other  reason  than  that  the  electric  line  could  offer  them 
a  faster  service  and  was  able  to  give  them  cars  when 
they  wanted  them. 

"Merchandise"  versus  "Freight" 

It  will  be  observed  that  throughout  this  paper  I  have 
generally  used  the  word  "merchandise"  instead  of 
"freight."  The  service  given  by  the  electric  railroad  is 
nothing  like  the  freight  service  of  the  steam  road.  The 
rates  on  the  electric  road  are  higher  than  freight  rates, 
because  the  quality  of  the  service  commands  a  higher 
charge.  Most  electric  roads  cannot  give  a  freight 
service. 

Since  neither  the  service  nor  the  rate  is  comparable 
with  freight  service  on  the  steam  road,  why  confuse 
the  shipper  in  the  use  of  terms?  If  you  call  your 
service  on  an  interurban  road  a  freight  service,  how 
can  you  convince  the  shipper  that  it  is  different  from 
that  given  by  the  steam  roads?  How  can  you  justify 
in  his  mind  the  higher  rate  you  must  charge  for  your 
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service?  The  business  is  more  in  the  nature  of  an 
express  except  that  it  usually  is  faster  and  that  it  has 
no  pick-up  and  delivery  service.  Personally,  I  am  not 
in  favor  of  a  pick-up  and  delivery  service  in  connection 
with  the  transporting  of  merchandise  on  an  electric 
railroad.  I  think  it  is  difficult  to  conduct  it  profitably. 
The  railroad  should  confine  its  functions  to  handling 
merchandise  delivered  to  its  stations. 


In  conclusion  I  would  say  there  is  no  question  in  my 
mind  that  the  electric  railroad  should  come  forward 
and  assist  in  solving  the  transportation  needs  of  the 
country.  If  it  is  provided  with  the  proper  facilities  and 
furnished  a  suitable  organization  I  am  satisfied  that  a 
profitable  business  can  be  developed,  a  business  which 
the  electric  railroads  need  and  which  the  shipper  will 
appreciate. 


Problems  and  Principles  of  Public  Safety' 


By  C.  M.  Talbert 

Director  of  Streets  and  Sewers,  St.  Louis,  Mo.,  and  Chairman 
Public  Utility  Section  National  Safety  Council 

Experience  at  St.  Louis  and  Elsewhere  Shows  that  Accidents 
in  Public  Streets  Can  Be  Controlled  by  Organized  and 
Persistent  Effort  of  Public,  Insurance  Interests  and  Industries 


APPROXIMATELY  one-fourth  of  our  population 
ZA  is  subject  to  industrial  hazards.  Under  condi- 
JL  JL  tions  subject  to  quite  considerable  control,  both 
of  men  and  surroundings,  practically  every  man,  woman 
and  child  is  subject  to  some  form  of  public  hazard  on 
leaving  the  home.  A  classification  of  fatalities  by  a 
large  insurance  company  covering  a  period  of  five  years 
showed  51  per  cent  public,  14.5  per  cent  home  and  34.5 
per  cent  industrial.  Of  the  non-fatal  "claims"  45.1 
per  cent  were  public,  17.2  per  cent  home  and  37.7  per 
cent  industrial.  This  company  in  1919  paid  $450,742 
for  personal  injuries  arising  from  automobile  accidents. 

In  1907  the  automobile  fatalities  numbered  nine  per 
million  population  and  in  1919,  100,  and  the  number 
estimated  for  1920  is  110.  Thus  in  the  United  States 
one  death  occurs  every  thirty-one  minutes  of  the  sixteen 
hours  commonly  assumed  to  be  working  hours.  Fatal- 
ities are  not  increasing  with  machines  in  use,  there 
being  a  drop  from  2,756  in  1912  to  1,282  in  1919  for 
each  million  automobiles.  Steam  railroad  fatalities 
decreased  from  178.4  per  million  of  population  in  1907 
to  105.2  in  1918;  street  railway  fatalities  from  43.7  to 
28.9,  and  fatalities  from  all  other  vehicles  from  36.3  to 
27.3. 

The  total  for  all  vehicular  accidents  increased  from 
245  per  million  in  1906  to  253.3  in  1918,  although  deaths 
from  all  other  forms  of  accidents  decreased  from  685.3 
per  million  in  1906  to  563.9  in  1918,  a  reduction  of  18 
per  cent. 

These  figures  are  from  tables  prepared  by  F.  H.  Crum 
and  may  be  taken  as  accurate.  Mr.  Crum  states  in  his 
report : 

In  those  cities  in  which  the  National  Safety  Council, 
through  co-operation  with  local  safety  councils,  has  been 
conducting  campaigns  of  public  safety  during  1919  the  per- 
centage of  increase  in  the  automobile  fatalities  is  shown  to 
have  been  far  below  the  average  for  the  thirty-six  cities 
combined,  with  the  single  exception  of  Pittsburgh.  In  St. 
Louis,  Chicago,  Rochester  and  Detroit  intensive  campaigns 
against  all  accidents,  and  particularly  industrial  and  public 
accidents,  have  unquestionably  already  resulted  in  the  saving 
of  many  lives. 

Statistics  show  that  but  10  per  cent  of  the  claims 


•Address  delivered  before  joint  meeting  of  American  Electric 
Railway  Transportation  &  Traffic  and  Claims  Associations,  Atlan- 
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originate  within  the  shops 
or  property  of  the  com- 
panies and  that  90  per 
cent  originate  with  the 
general  public.  It  is  safe 
to  assume  that  the  elec-  c.  M.  Talbert 

trie   railway,    in    common 

with  other  business  interests,  is  guarding  the  10  per 
cent  of  industrial  accidents.  Its  real  problem  is,  there- 
fore, the  public  hazard  of  90  per  cent. 

Most  progressive  street  railway  companies  have 
exerted  efforts  to  remedy  conditions  and  have  spent  con- 
siderable money  and  worked  out  campaigns  for  accident 
prevention  so  far  as  their  particular  interests  are  con- 
cerned. I  do  not  believe  the  companies  would  claim 
that  any  great  benefits  had  accrued  to  them,  and  we 
know  that  at  least  no  such  success  has  been  attained 
as  to  create  a  following  among  electric  railways  gen- 
erally. The  fact  is  that  public  accident  prevention  can- 
not be  made  effective  by  individual  corporations  or 
public  utilities.  The  situation,  however,  is  without 
hope,  but  the  methods  employed  are  not  the  proper 
ones. 

Public  Safety  Is  a  Fertile  Field  for  Endeavor 

Within  the  past  ten  years  or  less  industrial  safety 
has  been  thoroughly  systematized  and  established  as  a 
business  proposition.  Public  safety,  while  much  more 
difficult  to  approach  and  while  probably  less  tangible  in 
results,  is  yet  just  as  susceptible  of  control  and  has 
just  as  definite  principles  and  foundations  as  indus- 
trial safety.  The  one  great  cardinal  principle  to  which 
all  others  must  be  made  subordinate  is  education.  Force, 
control  or  direction,  whether  by  ordinance,  the  courts, 
by  police  force,  by  signs  or  by  other  means,  will  not 
be  greatly  effective  nor  produce  the  desired  results  until 
the  general  public  is  educated  to  recognize  the  public 
hazard,  its  possible  effect  upon  each  individual  and  the 
means  by  which  it  can  be  controlled. 

It  is  not  possible  to  detach  or  isolate  any  particular 
public  hazard  and  make  any  very  successful  attempt  to 
better  it,  whether  the  attempt  be  made  by  steam  rail- 
roads as  to  highway  crossings,  electric  railways  as  to 
public  highways,  insurance  companies  as  to  automobile 
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collisions  or  any  other  of  the  quite  numerous  items  of 
public  hazard.  These  interests  should  see  that  a  par- 
ticular hazard  can  be  reached  better,  if  not  only,  through 
the  general  effort  to  secure  the  vital  and  powerful  aid 
of  public  sentiment.  Only  through  a  pooling  of  the 
common  purpose  of  those  who  from  humanitarian,  offi- 
cial or  financial  interests  are  interested  in  public  safety 
can  any  great  and  permanent  good  be  achieved. 

The  meaning  of  the  accident  problem  to  electric  rail- 
ways as  a  matter  of  finance  is  shown  by  Table  I,  which 
contains  statistics  compiled  from  the  records  of  sixteen 
of  the  largest  cities  of  the  United  States,  widely 
scattered. 

table  I— financial,  aspects  of  accidents 

1914  1918 

Accidents  per  million  passengers 51  48 

Accident  reports    213,796   •          208.400 

Claims  disposed  of 62.320  72,304 

Percentage  of  claims  to  accidents 22  33 

Total  expenditures  for  claims $7,211,968  $9,450,592 

Cost  per  accident $35  $45 

Total  cost  per  claim  settled $139.37  $148.37 

Percentage  of  claim  cost  to  gross  revenue.  4.5  4.9 

Suits  pending 13,411  20,203 


The  total  expenditure  for  claims  of  the  largest  seven 
systems,  reported  for  the  year  1918,  was  $6,300,000, 
or  4*  per  cent  of  the  total  gross  revenue.  The  claim 
agent  of  the  United  Railways  of  St.  Louis  states  his 
conclusion  that  90  per  cent  of  all  the  claims  paid  bv  his 
company  result  from  accidents  in  which  the  public  is 
concerned.  The  claims  co.sts  in  two  instances,  namely, 
Buffalo  and  New  York,  approximate  10  per  cent  of 
gross  revenue. 

Annual  Congress  Safety  Week  Notable  Success 
That  accident  prevention  does  react  to  an  aroused 
public  sentiment  was  first  shown  conclusively  during 
the  1918  annual  convention  of  the  National  Safety 
Council  at  St.  Louis.  A  somewhat  elaborate  safety 
campaign  was  planned  by  the  local  branch,  the  details 
of  which  included  a  window  card  for  each  school  child 
receipted  for  by  the  parents,  store  window  decorations 
and  placards,  safety  slogans  printed  on  fans  and  held 
in  the  hands  of  traffic  officers  while  discharging  their 
duties,  slogans  placed  on  safety  zone  standards,  signs 
carried  on  fronts  of  service  cars  and  placed  on  trolley 
poles,  placards  on  automobile  windshields,  demonstra- 
tion in  one  of  the  principal  streets  by  the  fire  depart- 
ment, use  of  Boy  Scouts  to  check  "jay  walking,"  etc. 
The  records  of  the  coronor's  office  for  this  week  showed 
one  fatal  accident,  as  against  twenty-four  for  the  same 
week  of  the  previous  year  and  an  average  of  ten  per 
week  for  the  year  before. 

During  the  1919  convention  week  at  Cleveland  some- 
what similar  methods  were  employed.  The  fatalities 
here  numbered  five,  as  compared  with  fourteen  in  the 
previous  year.  The  1920  convention  was  held  in  Mil- 
waukee, closing  on  Oct.  2.  During  this  safety  week 
there  were  no  fatalities,  as  compared  with  seven  during 
the  same  period  in  1919. 

The  record  at  St.  Louis  might  have  been  an  accident 
and  the  one  at  Cleveland  a  coincidence,  but  that  at 
Milwaukee  must  surely  establish  the  safety  week  acci- 
dent reduction  as  a  habit.  In  these  compaigns  the 
electric  railways  were  very  active  and  were  valuable 
co-ordinating  influences.  The  business  interests  iden- 
tified with  the  automobile  industry  also  were  active 
and  efficient  workers  for  public  safety,  and  because  of 
their  position  they  were  peculiariy  effective  in  reaching 
drivers  of  cars. 


As  a  result  of  the  developments  following  the  first 
St.  Louis  experience  these  conclusions  have  been 
reached : 

1.  An  aroused  public  sentiment  is  the  most  forceful 
influence  that  can  be  brought  to  bear  upon  accident  pre- 
vention, and  from  the  nature  and  psychology  of  the 
public  no  corporation  or  business  interest  can  do  such 
arousing. 

2.  Men  and  women  of  every  walk  of  life  will  give 
freely  of  time,  money  and  influence  if  they  can  be  made 
to  feel  that  what  they  are  giving  will  be  made  effec- 
tive and  will  form  part  of  a  well-developed  and  con- 
sistent plan  bearing  promise  of  definite  results. 

3.  Any  plan  devised  must  be  continuous  in  its  oper- 
ation and  a  trained  and  salaried  oflicer  must  be  placed 
in  charge. 

4.  The  law-making  and  law-enforcing  officials  of 
every  community  will  gladly  welcome  and  co-operate 
with  a  public  safety  committee,  when  once  convinced 
that  it  is  to  be  helpful  and  not  merely  critical. 

5.  As  public  safety  is  a  matter  of  education,  the 
most  fruitful  grounds  for  ultimate  results  are  the  pub- 
lic and  parochial  schools,  and  principles  of  safety  can 
just  as  well  be  made  a  part  of  the  curriculum  as  the 
principles  of  grammar,  arithmetic  or  any  other  of  the 
usual  studies. 

6.  Industries  can  be  made  to  see  that  the  loss  to 
them  of  a  trained  man's  time  through  injury  is  just 
as  great  whether  it  occurs  inside  or  outside  the  walls 
of  their  plants. 

The  practical  question  which  must  naturally  arise  in 
mind  is:  "What  are  the  details  of  the  plans  by  which 
these  results  are  to  be  accomplished?" 

A  Definite  Program  for  Public 
Safety  Promotion 

Omitting  the  steps  by  which  the  present  accepted 
plan  is  arrived  at,  except  to  say  that  the  first  plan  was 
too  meager  and  the  second  too  elaborate,  I  could  sum- 
marize the  procedure  as  follows : 

1.  Form  a  public  safety  committee,  affiliated  with 
and  a  part  of  the  chamber  of  commerce  or  other  com- 
parable body  of  the  city,  selecting  as  sponsors  and 
guarantors  for  this  committee  the  busiest  and  most 
influential  men  of  the  city.  This  has  been  done  during 
the  past  two  years  in  sixteen  cities,  including  St.  Louis, 
Cleveland,  Rochester,  Kansas  City,  Pittsburgh,  Grand 
Rapids,  Milwaukee  and  Cincinnati. 

2.  Collect  a  fund  to  guarantee  expenses  until  such 
time  as  a  permanent  scheme  of  financing  can  be  put  into 
operation. 

3.  Form  committees  as  follows  and  whose  duties  will 
be  as  indicated  by  the  titles:  (a)  A  police  committee, 
with  the  chief  of  police  as  chairman,  (b)  a  school  com- 
mittee, with  the  superintendent  of  schools  as  chairman, 
(c)  a  publicity  and  bulletin  committee,  (d)  a  women's 
club  committee,  (e)  a  Boy  Scout  committee,  (f)  a  church 
committee,  (g)  a  motion-picture  committee,  (h)  an  auto- 
mobile legislation  and  traflSc  committee  and  (i)  a  law- 
enforcement  committee. 

The  number  and  character  of  the  members  of  these 
should,  of  course,  be  given  the  most  careful  consider- 
ation, with  due  consideration  of  the  amount  of  active 
work  that  can  reasonably  be  expected  from  each  man  as 
well  as  the  influence  to  be  wielded  by  him  as  a  leader 
in  the  community.  It  is  in  the  membership  and  work 
of  these  committees  that  the  very  great  contribution 
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(aside  from  financial)  can  be  made  by  the  electric  rail- 
ways. Some  of  the  most  valuable  men  in  most  of  the 
cities  have  been  the  claim  agents  of  the  electric  railway 
companies.  They,  by  reason  of  their  long  study  of  con- 
ditions, are  peculiarly  fitted  at  once  to  enter  into  active 
work.  The  importance  of  this  fact,  and  the  advantages 
of  the  cars  and  trolley  poles  as  an  advertising  possibility 
can  hardly  be  overestimated.  The  claim  agent  in  St. 
Louis  is,  as  I  can  testify,  ranked  as  one  of  the  most 
valuable  of  the  leaders. 

St.  Louis  Has  in  Operation  a  Successful  Plan 
FOR  Safety  Education 

In  the  public  schools  of  St.  Louis  there  has  been 
worked  out  by  a  St.  Louis  man  within  the  last  two 
years  a  system  of  safety  education  which  has  been 
formulated  in  a  textbook.  This  has  been  indorsed  by 
the  National  Educational  Association  and  the  National 
Safety  Council  and  is  coming  into  considerable  use. 
It  is  based  upon  the  use  of  the  subject  of  safety  to 
illustrate,  for  instance,  problems  in  arithmetic,  studies 
in  English,  etc.,  and  is  co-ordinated  with  the  formation 
of  safety  committees  of  the  school  children.  Among 
the  duties  of  these  committees  are  the  following:  To 
assist  the  traflic  officer  in  the  vicinity  of  the  school  and 
take  his  place  if  absent;  to  watch  the  younger  children 
at  stairs ;  to  watch  danger  points  in  corridors ;  to  place, 
care  for  and  remove  "Slow — Drive  with  Care"  signs  in 
the  streets  at  schools,  and  to  do  a  number  of  other 
things  of  this  kind.  The  plan  can  be  seen  in  active 
operation  on  any  school  day  in  schools  in  St.  Louis  and 
a  number  of  other  cities.  Dr.  Payne,  the  author  of  the 
textbook  mentioned,  has  condensed  his  observations  on 
school  children  and  street  cars  as  follows: 

I.  This  is  a  big  problem  because  children  are  not  directly 
under  the  supervision  of  parents  or  teachers  when  they  are 
on  the  streets.  Moreover,  the  streets  in  the  school  district 
cannot  be  policed  in  such  a  way  that  would  protect  children 
from  the  innumerable  street  dangers  and  especially  danger 
from  street  cars. 

II.  Children  have  a  special  fondness  for  stealing  rides 
on  street  cars  and  seek  every  opportunity  to  take  unusual 
chances  in  connection  with  them. 

III.  Since  these  hazards  are  always  present,  and  it  is 
impossible  to  exercise  direct  control  by  parents,  teachers  or 
policemen,  controls  must  be  developed  within  the  children 
themselves  that  will  lead  to  the  elimination  of  the  hazards. 

IV.  Therefore,  the  problem  of  education  in  safety  against 
the  dangers  of  the  street  railways  is  simply  the  develop- 
ment of  controls  in  the  children  that  will  secure  the  proper 
results. 

(a)  These  controls  are  fundamentally  a  matter  of  habit, 
and  the  habit  of  care  with  reference  to  street  cars  is  merely 
a  part  of  a  group  of  habits  that  affect  the  control  of  the 
children  on  the  streets  generally.  That  is,  the  places  and 
methods  of  crossing  and  remaining  away  from  the  street 
cars  in  motion.  The  method  of  developing  these  habits  is  to 
utilize  older  school  children  to  station  at  street  crossings 
to  direct  the  children  trafflc.  The  direction  of  the  children 
across  the  street  will  not  in  itself  insure  correct  habits, 
but  it  is  necessary  to  develop  in  the  school  itself  public 
opinion  on  the  question  of  care  with  reference  to  street  cars 
and  other  street  dangers.  This  is  done  by  the  study  of 
newspapers,  newspaper  reports  of  accidents  and  numerous 
other  sources  of  accident  satistics  in  the  regular  class  work. 

(b)  Not  only  must  habits  be  developed  but  there  must 
be  intelligence  or  knowledge  of  accidents  that  will  take  care 
of  children  in  unusual  situations  and  also  give  a  compre- 
hension of  the  whole  problem  of  their  relation  to  a  public 
utility.  This  is  done  through  direct  instruction  in  every- 
thing that  relates  to  street  control  and  the  relation  of 
children  to  it. 

V.  The  result  of  this  instruction  which  has  been  carried 
on  throughout  the  city  this  year  is  one  death  in  street  rail- 
way accident  to  a  child  of  school  age  in  St.  Louis  in  the  first 
eight  months  of  the  year  as  opposed  to  an  average  of  six 


covering  a  number  of  years   and  an  increasing  number  from 
year  to  year. 

An  electric  railway  could  do  no  better  service  to  a 
community  nor  to  itself  than  to  furnish  this  book  to  the 
schools  in  its  locality  and  see  that  it  has  at  least  a 
fair  trial  and  chance  for  adoption. 

Some  Other  Things  That  Can  Be  Done 

Among  other  helpful  agencies,  a  properly  formed 
vigilance  committee,  to  report  to  the  proper  authorities 
traffic  violations  but  not  to  make  arrests,  is  proving 
a  valuable  aid  in  several  cities.  Chauffeurs'  schools,  as 
conducted  by  local  councils  and  by  some  of  the  truck 
manufacturers,  are  showing  unexpected  attendance  and 
are  demonstrating  that  the  men  who  drive  for  hire,  and 
particularly  those  who  drive  commercial  vehicles,  are 
as  a  class  far  more  interested  in  driving  safely  and 
carefully,  or  at  least  in  making  a  study  of  safe  driving, 
than  are  those  who  own  cars  and  drive  them  merely 
incidentally.  The  good  truck  driver  who  is  sure  of  his 
ground  is  himself  a  valuable  traffic  officer.  The  council 
has  worked  out  a  series  of  twelve  lessons,  of  which 
more  than  60,000  sets  have  actually  been  sold  before 
publication. 

The  placing  of  bulletin  boards  in  garages  and  at 
gasoline  stations,  changed  often  enough  to  keep  them 
clean  and  presentable;  the  painting  of  white  lines  on 
the  street,  establishing  of  safety  zones,  placing  of  traffic 
lamps  and  caution  signals,  are  all  part  of  the  safety 
movement,  which  do  not  call  for  any  special  comment 
at  this  time. 

One  of  the  most  effective  measures  yet  devised  was 
the  formation  of  a  "Safe  Drivers'  Club"  in  Milwaukee 
in  connection  with  the  recent  convention  there.  Although 
no  organized  efforts  toward  public  safety  had  ever  been 
attempted  in  that  city,  the  officers  of  the  council,  in 
co-operation  with  the  Association  of  Commerce  and  the 
public  utilities  of  the  city,  had,  within  sixty  days  of 
its  inception,  enrolled  between  10,000  and  12,000  mem- 
bers at  a  fee  of  $1  each,  thus  combining  the  value  of 
the  personal  interest  of  that  number  of  individuals  with 
a  very  substantial  financial  foundation  for  further  work. 
The  details  of  the  methods  used  are  being  formulated 
and  will  shortly  be  available  for  other  communities. 
St.  Louis  expects  to  form  such  a  club  with  at  least 
25,000  members. 

Every  city  should  have  a  strictly  enforced  ordinance 
calling  for  registration  and  examination  of  every  indi- 
vidual who  operates  an  automobile  and  providing  for 
the  suspension  or  revocation  of  the  driver's  license 
for  cause. 

A  Final  Word 

It  is,  of  course,  the  desire  and  the  duty  of  every 
official  of  an  electric  railway  to  serve  the  interest  by 
which  he  is  employed  and  in  the  furtherance  of  that 
duty  to  use  his  best  endeavor  to  make  the  financial 
accident  burden  bear  as  lightly  as  possible  upon  the 
balance  sheet,  but  one  who  has  entered  upon  a  study  of 
the  prevention  of  maiming  or  death  by  accident  cannot 
go  far  without  realizing  that  there  are  much  greater 
obligations  and  rewards  than  those  indicated  by  figures 
preceded  by  a  dollar  mark.  It  has  long  been  said  that  "a 
corporation  has  no  soul."  Let  not  the  same  be  said  of 
those  who  are  given  authority  in  these  public  service 
corporations  and  who  may,  by  a  proper  exercise  of  that 
authority,  help  to  make  the  highways  of  our  cities  safer 
for  our  people. 
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Purpose  and  Organization  of  the  Super- 
Power  Survey 


By  W.  S.  Murray 

Chairman  Super-Power  Survey,  United  States 
•  Geological  Survey 


Studies  Which  Will  Lay  the  Foundation  for  Allocation 
of  Wastes  in  Power  Production  and  for  the  Elimi- 
nation of  These  Wastes  Will  Constitute  the  Survey 


A  NY  man  who  knows  that  the  steam  freight  loco- 
ZA  motives  of  today  waste  three  out  of  every  five 
X  X.  tons  of  coal  that  they  burn  and  at  the  same  time 
knows  that  there  are  means  available  to  eliminate  this 
disastrous  waste  of  the  nation's  natural  resources  cannot 
keep  silence.  If  that  same  man  knew  that  a  similar 
waste  of  fuel  was  going  on  throughout  the  factories 
of  this  land,  and  that  this  in  turn  could  be  corrected, 
for  him  silence  would  indeed  be  consuming. 

These  are  a  part  of  the  conditions  that  exist.  Now, 
what  do  they  represent  in  cost  to  the  nation?  At  the 
lowest  estimate  they  cost  $300,000,000  per  annum,  which 
figure  will  be  doubled  in  four  years  if  the  rate  of 
our  industrial  expansion  continues  on  the  order  of  past 
progress.  But,  alas,  these  very  wastes,  this  improper 
form  of  power  production  and  distribution,  if  continued, 
will  throttle  our  expansion,  and  in  lieu  of  progress  we 
shall  continue  to  wallow  in  our  wastes. 

The  two  giant  arms  that  support  industrial  expan- 
sion are  power  and  transportation.  The  present  inhibi- 
tion of  their  development  is  the  common  knowledge  of 
the  nation.  When  a  ton  of  freight  moves  but  five  miles 
a  day  and  this  keeps  up  for  a  solid  month;  when  a 
public  utility  central  station  system  must  refuse  an 
oflFered  load  of  100,000  kw.,  crying  "No  capacity"; 
when — but  why  go  on?  Were  the  situation  not  so 
paralyzingly  serious  it  would  be  ridiculous.  We  are 
nothing  less  than  nationally  negligent  to  acknowledge 
such  a  situation  and  not  act  upon  it,  and  with  all  the 
world's  progress  in  our  hands  if  we  are  but  moved  to 
action.  It  would  be  to  betray  a  trust  of  national  sincer- 
ity not  to  speak  thus  frankly.  I  do  not  fear,  but 
rather  detest,  the  man  who  says,  "Oh,  everything  is  all 
right;  this  last  year  has  been  the  biggest  year  of 
my  life.  I  have  made  more  money  than  I  ever  made 
before."  That  is  a  man  not  to  be  feared,  but  he  is 
the  man  to  be  reached,  and  the  sooner  we  segregate 
all  of  his  type  the  sooner  we  shall  allocate  our  dis- 
tressing wastes. 

I  have  been  propelled  to  a  conclusion  which,  if  the 
judgment  of  engineering  is  taken  seriously,  should 
bring  progressive  alarm  in  what  is  at  present  a  neg- 
ative and  false  progress.  I  hope  that  within  the  specific 
confines  of  the  training  of  my  associates  on  the  super- 
power survey  and  myself  we  may  point  a  way  in  our 
report  looking  toward  a  power  policy  which  will  "kill" 
the  inhibition  now  controlling  the  two  great  adjuncts 
of  our  national  industrial  progress — power  and  trans- 
portation. 

Power  is  the  father  of  all  accomplishment;  moral, 
intellectual  and  physical.  High  load  factor  is  the  meas- 
ure  of   successful   operation    in    every   business.     Its 


importance  of  applica- 
tion can  find  no  greater 
field  than  in  the  genera-  "W-  S.  Murray 

tion  and  distribution  of  power.  Good  business  is  en- 
tirely dependent  upon  good  agencies.  Electricity  is  the 
most  economic  and  is  the  true  agent  of  power.  Steam 
increased  the  power  of  man  a  hundredfold;  electricity 
repeated  this  multiplication. 

Load  factor  is  the  ratio  of  average  to  maximum  load. 
Conditions  exist  where  load  factor  may  be  100  per  cent. 
The  average  load  factor  of  the  steam  locomotive  is 
less  than  10  per  cent.  Even  the  average  load  factor 
of  our  central  stations  is  less  than  35  per  cent.  The 
average  load  factor  in  the  great  zone  of  the  super- 
power survey  is  15  per  cent.  Such  a  figure  comprehends 
the  present  operation  of  the  railroads  and  industries  of 
the  super-power  zone. 

This  brings  us  to  the  specific  problem  of  the  super- 
power system.  What  does  it  portend?  In  a  terri- 
tory, approximately  speaking,  between  Boston  and 
Washington,  averaging  150  miles  inland  from  the  coast 
and  comprising  withal  some  60,000  square  miles,  such 
a  territory  representing  2  per  cent  of  the  land  area 
of  the  United  States,  there  is  a  demand  in  machine 
capacity  for  17,000,000  hp.,  divided  10,000,000  hp.  for 
the   industries   and  7,000,000   hp.   for  the   railroads. 

Through  the  application  of  a  plan  outlined  below,  the 
load  factor  can  be  lifted  from  its  present  value  of  15 
per  cent  to  50  per  cent.  Capacity  can  be  conserved 
threefold;  that  is,  one  horsepower  can  be  made  to  do 
the  work  of  three  and  one  pound  of  coal  of  two. 

An  Analogy  from  the  Mining  Field 

Some  years  ago  in  the  great  mining  district  of  Logan 
County,  West  Virginia,  there  was  installed  in  scattered 
plants  some  4,000-hp.  capacity  in  boilers,  the  steam  from 
which  supplied  the  power  mains  of  the  mines.  Today 
the  power  from  a  500-hp.  boiler,  converted  into  elec- 
tricity, takes  its  place.  Here  is  a  conservation  of  capac- 
ity in  the  ratio  of  eight  to  one ;  a  very  large  conservation 
made  possible  by  the  great  diversity  factor  existing  in 
the  mining  industry.  The  example  serves,  however, 
as  an  excellent  illustration  of  what  may  be  done  in 
the  great  territory  now  under  consideration. 

As  in  Logan  County,  where  the  mines  now  receive 
their  power  from  one  common  bus,  so  in  the  super- 
power territory  it  is  proposed  to  deliver  power  to  a 
great  transmission  and  distribution  system  fed  by  high- 
power,  high-economy,  steam-generating  stations  erected 
at  points  on  tidewater  and  at  mouths  of  mines  where 
condensing  water  and  coal  storage  are  available.  Added 
to  such  a  supply  of  power  will  be  that  obtained  from  the 
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great  rivers  of  this  territory,  the  Delaware,  the  Sus- 
quehanna and  the  Potomac.  Reaching  into  this  area 
of  60,000  square  miles  may  come  the  great  water 
powers  of  the  St.  Lawrence,  which  will  supply  the  New 
England  districts  of  the  zone.  Every  kilowatt-hour  of 
energy  so  supplied  will  conserve  in  nature's  storehouse 
two  pounds  of  coal  which  would  have  been  required  to 
replace  it.  Threading  through  the  super-power  zone 
will  be  a  trunk  transmission  system  which  will  be 
common  to  all  of  these  great  sources  of  power,  in 
which  will  be  included  also  the  great  central  stations 
of  the  character  now  built  at  Boston,  Providence,  New 
York,  Newark,  Philadelphia,  Baltimore  and  Washington. 

Approximately  speaking,  there  will  be  some  2,700,000 
kw.  of  new  capacity  to  be  added  to  that  of  the  great 
stations  just  named  and  their  function  will  be  to  fur- 
nish the  base  load  in  this  great  power  reservoir  for 
joint  use  by  the  railroads  and  industries.  This,  it  is 
believed,  can  be  done  at  an  expenditure  of  from  1  to 
14  lb.  of  coal  per  horsepower-hour;  the  peak  loads 
being  furnished  from  the  present  stations. 

Contrast  this  with  steam  locomotives  now  using  7  lb. 
of  coal  per  horsepower-hour,  and  again  with  the  fac- 
tory use  of  coal  at  even  a  greater  rate.  With  these 
figures  before  us  it  is  but  a  simple  calculation  in  arith- 
metic to  show  that  a  saving  of  30,000,000  tons  of  coal 
per  annum  is  a  conservative  estimate  for  this  zone 
now  using  25,000,000,000  kw.-hr.  a  year  and  with  the 
demand  for  power  doubling  itself  every  four  years. 

From  information  already  secured,  it  appears  that 
the  average  capacity  of  a  central  station  in  this  zone 
is  on  the  order  of  3,000  kw.  How  can  such  a  station 
compete  in  the  economic  production  of  power  with  one 
one  hundred  times  as  large.  It  is  quite  possible  that 
the  super-power  system  will  justify  the  installation 
of  300,000  kw.  or  more  in  a  single  station. 

Density  of  Traffic  the   Dominating  Element 
IN  Electrification 

The  conservation  of  30,000,000  tons  of  coal  means  a 
direct  saving  of  $150,000,000  per  annum,  and  there 
may  be  added  to  that  figure  $150,000,000  more  due  to 
the  lesser  cost  of  maintenance  of  electrical  as  compared 
with  steam  machinery.  In  the  latter  figure  are  also 
included  certain  savings  effected  through  the  reduction 
of  train-miles  by  virtue  of  the  higher  speeds  and  the 
higher  tractive  efforts  obtainable  in  the  electric  locomo- 
tives. 

But  not  all  of  the  steam  railroads  in  this  territory 
are  to  be  converted  for  electrical  operation.  Only 
those  where  the  density  of  traffic  justifies  will  be  elec- 
trified. Density  of  traffic  is  the  prime  and  true  factor 
in  the  determination  as  between  the  economics  of  rail- 
way operation  by  electricity  or  by  steam.  In  the  matter 
of  electrification  the  three  great  economic  components 
of  density  lie  in  the  saving  of  fuel,  motive-power  repairs 
and  train-miles,  these  with  reference  to  open-track 
operation.  While  the  economic  considerations  are  most 
important  in  the  matter  of  yard  and  terminal  electrifica- 
tion, here  the  physical  conditions  in  their  relation  to 
outside  trackage  may  be  controlling. 

A  point  of  paramount  importance  in  this  connection 
is  that  the  present  rights  of  electric  public  utilities, 
their  entities  and  their  franchises,  are  sacred.  These 
and  their  vested  interests  must  be  respected.  The 
super-power  system  is  not  suggested  as  competitive  with 
existing  power  agencies.  It  is  suggested  that  they  carry 
on  in  larger  degree  and  to  higher  economies  the  work 


so  ably  started  and  now  being  carried  on.  They  have 
made  possible  the  super-power  system.  I  have  been 
called  the  "father  of  the  super-power  system"  because 
I  visualized  the  zone  of  such  an  application  between 
Boston  and  Washington.  Dr.  George  Otis  Smith,  direc- 
tor of  the  United  States  Geological  Survey,  has  well 
said  "that  no  particular  man  could  be  considered  the 
creator  of  the  super-power  system  idea;  that  it  has 
come  as  a  matter  of  gradual  evolution."  I  agree  with 
Doctor  Smith,  but  I  would  go  further  and  say  that 
the  electric  public  utilities  are  the  true  parents  of 
such  a  system. 

Let  us  think  for  a  moment  what  the  saving  of  30,000,- 
000  tons  of  coal  a  year  means.  As  a  miner  will  do 
well  to  average  a  thousand  tons  a  year,  30,000  miners 
become  available  either  for  other  work  or  continued 
mining  productivity  if  30,000,000  tons  can  be  saved. 
Coal  is  fighting  with  the  finished  and  unfinished  prod- 
ucts in  the  yards,  sidings  and  on  the  main  lines  of 
the  railroads,  and  it  occupies  40  per  cent  of  the  total 
cargo  space  now  used.  I  shall  not  attempt  to  follow 
this  30,000,000  tons  of  coal  back  to  the  mine  from  tide- 
water, but  every  ton  of  it  will  probably  average  200 
miles  in  transportation.  Think  of  the  release  of  cars 
for  other  service,  the  saving  of  coal  now  burned  to 
haul  coal,  and  the  rendering  available  of  train  crews 
for  productive  rather  than  wasteful  effort. 

Water  Power  a  Small  but  Important  Factor 
IN  THE  Super-Power  Zone 

Let  us  now  for  the  moment  drop  coal  power  and 
think  of  water  power.  Large  as  are  the  rivers  in 
the  super-power  zone,  their  contribution  to  the  power 
requirement  will  be  less  than  15  per  cent  of  the  total. 
Small  as  this  may  seem,  yet  so  great  is  the  value  of 
this  water  power  in  its  contribution  to  conservation  that 
every  respect  must  be  accorded  the  power  to  be  obtained 
from  such  a  source.  However,  the  necessity  of  address- 
ing ourselves  to  the  problem  of  producing  power  with 
coal  at  the  highest  efficiency  is  the  urgent  matter, 
for  in  four  years  the  proportion  of  water  power  to 
steam  will  sink  to  7i  per  cent  of  the  total. 

Today  we  build  a  plant  and  a  quarter  for  every  one 
we  require,  because  we  place  in  that  plant  spare  capac- 
ity to  guard  against  breakdown.  While  we  are  building 
these  little  plants,  which  uncompromising  experience  has 
taught  us  are  inadequate  to  our  industrial  expansion, 
we  pay  twice  as  much  per  kilowatt  of  capacity  as  would 
be  required  in  the  large  super-power  stations,  which 
can  be  built  with  capacity  which  not  only  cares  for  the 
present  but  for  the  future  also. 

Recently,  Philip  Torchio,  electric  engineer.  New 
York  Edison  Company,  cited  a  dilemma  in  which  this 
great  company  found  itself  when  an  unusually  black 
thunderstorm  enveloped  New  York  City.  So  much  dark- 
ness was  substituted  for  light  that  with  the  switching 
on  of  the  load  the  great  plants  of  this  system  were 
taxed  beyond  their  immediate  operating  capacity.  The 
steam  pressure  in  the  boilers  fell  to  a  dangerous  limit 
and  the  situation  was  only  partially  saved  by  the  switch- 
ing on  of  some  available  storage  battery  capacity.  This 
peak,  in  midsummer,  was  greater  than  any  peak  during 
the  winter  months.  Had  the  New  York  Edison  Com- 
pany been  a  part  of  a  super-power  system  it  would  have 
been  possible  to  have  supplied  not  only  the  60,000  kw. 
required  but  probably  twice  that  amount  within  five 
minutes.  The  power  might  well  have  come  from 
Niagara  Falls  or  the  St.  Lawrence  River,  to  say  nothing 
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of  the  possibility  of  it  coining  from  one  of  our  own 
rivers  in  the  immediate  vicinity,  such  as  the  Delaware 
or  the  Susquehanna.  Or  still  again  it  might  have  been 
supplied  from  one  or  two  steam  turbo-generators  located 
in  a  super-power  station  either  at  tidewater  or  at  the 
mouth  of  a  mine. 

"Facility"  a  Characteristic  of  Electric  Power 

Electricity  has  long  been  known  as  an  agent  of  the 
highest  efficiency  in  the  matter  of  transmission  and  dis- 
tribution of  power.  We  are  coming  now,  however,  to 
a  fuller  recognition  of  its  efficiency  as  an  agent  of 
facility.  Because  of  the  possession  of  these  two  ele- 
ments, electricity  is  an  effective  weapon  with  which  to 
vitalize  the  fibers  of  our  power  and  transportation 
resources.  The  slogan  of  this  country's  future  progress 
is  "Produce!"  and  then  "Produce  More!"  Let  us  facil- 
itate manufacture  and  speed  up  the  production  of  our 
factories  by  speeding  up  the  railroads  that  transport 
their  finished  and  unfinished  products.  All  the  elements 
of  a  steam  locomotive  are  conducive  to  delay.  The 
electric  engine  has  6,000  out  of  the  8,760  hours  a  year 
available  for  revenue  work;  the  steam  engine  but  2,500. 
The  capacity  of  the  electric  engine  is  maximum  when 
we  need  it  the  most — in  winter.  The  steam  engine 
during  this  crucial  period  offers  its  minimum  capacity 
for  service  and  is  never  dependent  upon  the  human 
arm;  the  arm  behind  the  electric  engine  is  machine- 
made. 

In  a  trip  throughout  the  super-power  zone  to  meet 
the  executives  of  various  railways,  public  utility  com- 
panies and  industrial  chiefs,  while  expecting  a  sym- 
pathetic point  of  view  on  their  part,  I  have  been  amazed 
at  the  alacrity  of  their  offers  of  assistance,  backed  up 
by  the  flood  of  information  pouring  in  as  the  result 
of  questionnaires  addressed  to  them.  This  leads  me 
to  describe  the  organization  by  means  of  which  we  are 
securing  the  information  necessary  to  our  report. 

As  TO  THE  Survey  Itself 

The  objects  of  the  super-power  survey  are  two:  (1) 
The  allocation  and  valuation  of  the  waste  incident  to 
the  present  improper  forms  of  power  production  and 
distribution  and  (2)  the  recommendation  of  a  regional 
plan  by  means  of  which  this  waste  can  be  eliminated. 
Through  President  E.  G.  Buckland  of  the  New  Haven 
Railroad,  who  has  ever  had  New  England's  interests 
at  heart,  I  met  Secretary  Lane  and  laid  before  him  the 
plan  of  the  Boston-Washington  super-power  system. 
The  plan  was  indorsed  by  the  Secretary  and  Dr.  George 
Otis  Smith,  under  whose  department,  the  United  States 
Geological  Survey,  the  power  survey  is  now  being 
conducted.  Then  followed  presentation  to  Congress, 
action  being  delayed  on  the  bill  due  to  President  Wil- 
son's absence  from  the  country.  On  presentation,  how- 
ever, to  the  Sixty-sixth  Congress,  Judge  Payne,  who 
indorsed  the  plan,  having  then  become  Secretary  of  the 
Interior,  it  passed  both  the  House  and  the  Senate,  was 
approved  by  the  President,  and  it  now  forms  a  part  of 
the  sundry  civil  bill  for  1921. 

I  take  this  opportunity  to  express  appreciation  of  the 
broad-minded  policy  of  Doctor  Smith,  to  whom  I  report 
as  chairman  of  the  super-power  survey.  To  Director 
Smith  I  outlined  the  engineering  policy  which  I  believed 
should  be  followed  in  the  conduct  of  the  survey.  First 
I  believed  that  it  should  be  divided  into  two  principal 
parts;  the  first  consisting  of  ah  engineering  staff,  the 
second  of  an  advisory  board.     The  engineering  staff 


was  to  comprise  three  departments  of  investigation,  one 
for  power  and  transmission,  one  for  railways  and  one 
for  industries.  Working  with  these  three  departments 
I  suggested  an  engineer-secretary,  to  co-ordinate  and 
prepare  the  field  data  collected  by  the  departmental 
organizations  for  the  report  text.  The  advisory  board 
was  to  consist  of  men  representative  in  the  fields  of 
power  production  and  power  utilization,  who  were  look- 
ing toward  the  establishment  of  a  national  power  policy. 
Doctor  Smith  approved  and  accorded  to  me  the  duty 
and  privilege  of  appointing,  for  confirmation  by  the 
Secretary,  the  members  of  the  engineering  staff  and  the 
advisory  board.  The  work  of  the.se  bodies  will  be  better 
known  after  the  report  has  been  completed  and  made 
public. 

On  our  advisory  board  appear  such  names  as  Breck- 
enridge  of  Yale,  Buckland  of  the  New  Haven,  Hardin 
of  the  New  York  Central,  Alexander,  executive  director 
National  Industrial  Conference  Board;  Edgar  of  the 
Boston  Edison,  Sloan  of  the  Brooklyn  Edison,  Pardee 
of  the  American  Electric  Railway  Association,  Little, 
America's  foremost  chemist  and  the  author  of  "Rehabil- 
itating the  Estate";  McGraw,  the  head  of  technical 
publicity  in  this  country,  and  last,  but  only  because  he 
joined  last,  Herbert  Hoover,   representing  mines. 

Throughout  the  trip  from  Boston  to  Washington  it 
seemed  as  if  every  man  wanted  to  impress  upon  me  that 
what  we  needed  most  was  a  sufficiency  and  a  reliability 
of  power.  The  cry  for  power  seemed  to  pervade  the 
atmosphere,  and  when  that  was  not  mentioned,  coal,  or 
rather  the  lack  of  it,  took  its  place.  Every  one  seemed 
to  say,  "When  the  foundation  is  laid  for  the  super-power 
system,  see  to  it  that  you  know  where  your  coal  is  com- 
ing from,  and  how  you  are  going  to  get  it,"  and  "See  to 
it  that  your  power-plant  capacity  is  sufficient  not  only 
to  take  care  of  this  immediate  present  but  the  future 
as  well." 

The  Mining  End  of  the  Problem 

This  leads  me  to  the  great  mining  problem,  so  inti- 
mately related  to  the  super-power  system  in  securing 
continuity  of  power.  None  of  the  super-power  stations 
should,  I  think,  be  erected  within  the  confines  of  large 
cities.  Around  them  should  be  placed  ring  buses  from 
which  power  may  be  drawn,  and  the  new  super-power 
stations  should  be  built  far  outside  the  limits  of  such 
cities.  A  prerequisite  of  as  much  importance  as  secur- 
ing water  is  that  of  securing  ground  for  coal  storage. 
Such  storage  will  amount  to  millions  of  tons  and  will  be 
a  regulating  feature  paramount  to  a  continuity  of  power 
production,  while  answering  also  the  fluctuating  labor 
conditions  at  the  mine. 

The  great  coal  roads  to  the  mines  must  be  "revamped," 
and  these  will  offer  opportunity  for  electrification,  even 
outside  the  immediate  limits  of  the  electrification  zone, 
to  permit  the  speeding  up  of  that  important  traffic. 
It  is  patent  that  if,  by  the  means  described,  we  can 
make  one  ton  of  coal  do  the  work  of  two,  the  effect 
will  be  simply  to  accelerate  the  expansion  of  our  indus- 
trialism. Thus  these  same  coal  roads  will  be  required 
to  handle  more,  rather  than  less,  coal. 

We  are  looking  toward  the  establishment  of  power 
continuity,  among  other  things,  through  the  selection 
of  a  coastal  point  where  three  co-ordinated  plants  may 
be  erected ;  one  a  coaling  station  where  the  coal  can  be 
received  in  bulk  from  the  mines  and  loaded  into  barges 
for  transport  by  sea  to  the  super-power  stations  erected 
at  tidewater;  another  a  power  station  generating  its 
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quota  of  energy  for  the  super-power  system,  and  a  third, 
a  byproduct  plant  which  will  extract  the  gas,  ammonium 
sulphate,  benzol,  tar  and  coke.  The  coke  will  be  used 
for  metallurgical  or  power  purposes  as  conditions  may 
dictate. 

The  growth  of  the  power  demand  in  this  country  is 
not  in  proportion  to  the  growth  of  population,  but  at  a 
rate  much  higher.  During  the  last  ten  years  the  horse- 
power per  wage  earner  has  increased  25  per  cent.  The 
wages  of  labor  in  this  country  have  risen  far  above  those 
of  other  countries,  and  therefore  it  is  to  machine-made 
power  and  not  to  man-made  power  that  we  must  look  in 
order  that  American  industry  may  fairly  meet  the  com- 
petition of  the  rest  of  the  world. 

The  northeast  seaboard,  of  which  the  super-power 
zone  forms  the  most  important  part,  is  the  finishing  shop 
of  American  industry.  Into  it  flow  the  country's  raw 
materials,  and  when  the  highly  skilled  and  highly  paid 
American  labor  has  turned  them  into  finished  products 
our  new  merchant  marine,  with  its  building  record  of 


6,000,000  tons  in  a  single  year,  stands  ready  to  secure 
our  supremacy  in  world  trade. 

In  conclusion,  I  desire  to  outline  a  few  salients  which 
stand  out  in  the  consideration  of  the  establishment  of 
a  national  policy.    These  are: 

1.  Power  is  the  father  of  all  accomplishment,  moral, 
intellectual  and  physical. 

2.  Power  in  the  form  of  coal  is  maximum  in  bulk  and 
minimum  in  efficiency;  in  the  form  of  electricity  it  is 
minimum  in  bulk  and  maximum  in  efficiency. 

3.  We  have  spent  billions  to  develop  the  natural  re- 
sources of  the  United  States  and  render  them  available. 
Can  we  now  afford  to  throttle  the  burst  of  industrial 
expansion  which  is  upon  us,  not  only  for  ourselves  but 
for  the  world,  by  refusing  to  recognize  the  necessity  of 
stimulating  the  two  giant  arms  which  are  supporting  it 
— power  and  transportation? 

4.  We  have  spent  billions  in  destruction  for  preserva- 
tion; now  let  us  spend  billions  in  construction  for  con- 
servation 1 


Stores  Accounting  as  a  Means  to  Stock 
Regulation* 

By  R.  A.  Weston 

Certified  Public  Accountant 
Formerly  General  Storekeeper  N.  Y.,  N.  H.  fis  H.  R.  R. 

By  Means  of  Careful  Attention  to  Store  Accounting  Neces- 
sary Stock  to  Keep  in  Store  May  Be  Kept  to  a  Min- 
imum— Possible  Savings  for  All  Electric  Railways  Estimated 
to    Be    as   Much   as   $7,500,000   to   $15,000,000  Annually 


BY  THE  term  "Stores  accounting  as  a  means 
to  stock  regulation,"  I  mean  a  regulation  of 
the  amount  of  stock  to  be  carried,  so  that,  on 
the  one  hand,  there  will  be  a  minimum  delay,  or  expense 
due  to  delay,  by  not  having  material  on  hand  when  it 
is  wanted  for  use  in  repair  work,  and,  on  the  other  hand, 
there  will  be  a  minimum  amount  of  the  company's  cash 
capital  tied  up  in  the  inventory,  thus  enabling  such 
capital  to  be  put  to  other  uses. 

Not  only  is  it  disadvantageous  to  tie  up  the  funds  so 
that  they  cannot  be  used,  but  it  is  a  matter  of  serious 
expense  to  carry  surplus  material  in  stock.  It  may  at 
first  be  thought  that  the  expense  is  only  the  amount  of 
the  interest  on  the  capital  invested.  This  is  far  from  all. 
There  is  in  addition  the  cost  of  handling  the  material 
when  received,  and  at  inventory  times,  and  when 
rearranging  and  straightening  out  the  storehouses; 
there  is  the  loss  of  the  use  of  the  storage  space  occupied 
by  the  material;  there  are  taxes  and  insurance;  there 
is  more  wastefulness  occasioned  on  account  of  having 
an  abundance  of  material,  and  a  disinclination  to  make 
use  of  serviceable  second-hand  materials;  there  is  the 
cost  of  unnecessary  transportation  over  longer  or 
shorter  distances,  and  finally,  and  perhaps  more  impor- 
tant, there  are  the  losses  due  to  deterioration  and 
obsolescence.      All    this    expense    has    been    variously 
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estimated  as  amounting 
to  from  15  per  cent  to 
30  per  cent  per  annum, 
depending  upon  the  value  of  the  material. 

The  storekeeping  problems  of  a  railway  company  are 
quite  different  from  and  much  more  difficult  than  those 
of  a  manufacturing  industry.  In  the  latter  case  the 
management  determines  what  the  production  is  to  be. 
The  production  engineer  prepares  plans  and  bills  of 
material  and  the  definite  quantities  are  ordered  that  are 
known  to  be  needed  and  must  be  used  in  the  manufac- 
ture. Within  a  reasonable  time  after  it  is  received  the 
material  is  all  used. 

With  a  railway  it  is  quite  a  different  matter.  Omit- 
ting the  consideration  of  new  construction  work,  the 
problem  is  one  of  repairs  and  upkeep,  and  it  is  not  pos- 
sible to  determine  definitely  and  exactly  in  advance  just 
what  repairs  are  going  to  be  necessary,  or  just  when  it 
is  going  to  be  necessary  to  perform  them.  These  things 
depend  upon  the  quality  of  the  materials  that  have  been 
used  in  the  construction  and  the  skill  with  which  the 
work  has  been  done,  the  action  of  the  elements,  unfore- 
seen accidents  and  emergencies  and  the  policy,  or  the 
ability,  of  the  company  with  respect  to  the  state  of 
repair  in  which  it  keeps  its  property,  or  allows  it  to 
depreciate.  A  stitch  in  time  saves  nine,  but  sometimes 
it  is  not  possible  to  take  the  stitch  in  time  and  then  the 
nine  stitches  become  necessary. 

Experience  has  proved  that  in  the  long  run  the  law  of 
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averages  is  the  best  guide  to  go  by  in  maintaining  a 
stock  of  material  for  repairs  and  renewals;  the  average 
of  past  consumptions  when  similar  conditions  have 
obtained.  Such  a  record,  to  serve  as  a  basis  for  order- 
ing, is  immeasurably  better  than  the  estimates  that  will 
be  made  by  shop,  track  or  line  foremen  of  the  quantities 
that  are  going  to  be  required,  in  a  given  period,  for 
ordinary  maintenance  work.  Of  course  such  records 
need  to  be  supplemented  by  special  knowledge,  or 
special  orders  relating  to  character  of  work  laid  out 
to  be  done,  and  the  tendency  of  equipment  to  become 
obsolete  and  to  be  superseded  by  improved  designs  must 
always  be  borne  in  mind  and  considered  in  determining 
quantities;  but  with  all  such  reasonable  limitations, 
past  consumption  is  the  best  guide  to  follow. 

How  Can  Accounting  Regulate  Stock? 

This  being  the  case,  how  shall  we  shape  our  account- 
ing tools  so  that  they  will  afford  the  guide  to  assist 
us  in  properly  regulating  our  stock?  If  we  can  make 
our  records  shew  us  in  a  practical  way  what  the 
periodical  consumption  of  material  is,  that  will  guide 
us  in  the  quantities  to  order  and  maintain  in  stock. 

To  take  a  concrete  example.  Let  us  suppose  that  our 
record  shows  that  we  use  on  an  average  200  trolley 
wheels  per  month,  and  that  this  consumption  has  varied 
between  a  minimum  of  160  and  a  maximum  of  240. 
Let  us  further  assume  that  it  takes  thirty  days  after 
placing  an  order  for  trolley  wheels  before  they  are 
delivered. 

If  we  regulated  our  stock  so  that,  in  each  month, 
we  had  available  for  use  240  or  slightly  in  excess,  we 
then  would  consider  that  we  were  protecting  the  serv- 
ice with  a  minimum  of  stock  on  hand.  If  we  had 
an  average  of  240  available  for  use  each  month  and 
an  average  consumption  of  200  per  month  our  per  cent 
of  disbursements  would  be  200  -;-  240,  or  8Sh  per  cent. 


throughout  the  month  should  not  fall  below  a  month's 
consumption,  or  200.  Working  on  that  basis,  he  would 
be  always  maintaining  a  stock  of  200  and  receiving  and 
issuing  200  besides.  This  would  mean  that  he  had 
available  400  in  the  month  and  used  200,  and  his  rate 
of  disbursement  would  be  200  -^  400,  or  50  per  cent. 

With  other  stock  items  the  case  will  be  different. 
Let  us  take  the  case  of  a  set  of  armature  coils  for  a 
large  generator  in  a  main  power  station.  A  set  of 
such  coils  is  held  in  stock  to  guard  against  an  interrup- 
tion to  the  service.  It  may  be  months  before  such  an 
item  is  used.  It  may  even  never  be  used,  but  must  be 
carried  as  an  insurance  against  interruption.  Here  we 
have  an  instance  where  the  percent  of  disbursements 
will  be  zero. 

V/ith  regard  to  practically  everj-  item  of  material 
carried  in  stock,  the  storekeeper  will  find  that  expe- 
rience will  enable  him  to  determine  a  minimum  stock 
that  can  be  carried  with  safety.  This  will  vary  with 
different  kinds  of  material,  market  conditions,  time 
required  for  delivery,  effect  of  the  seasons  on  con- 
sumption, etc.  The  point  I  want  to  make  is  that 
experience  and  good  records  will  show,  within  quite 
close  limits,  the  goal  to  work  for  or  the  size  of  a 
properly  regulated  stock. 

It  is  impracticable,  however,  for  a  general  officer  to 
attempt  to  govern  the  regulation  of  the  stock, 
through  lists  of  all  the  stock  items,  and  the  quantities 
available  and  consumed,  as  per  our  illustration.  There 
ere  too  many  items;  the  list  would  be  too  long;  time 
would  not  permit.  The  same  relationship  can  be  shown 
just  as  well  by  considering  the  money  value.  This 
gives  us  a  common  unit  for  all  items  of  material,  and 
enables  us  to  group  items  into  classes,  and  reduce  to 
dollars  and  cents  the  aggregate,  for  the  class,  in 
material  available,  and  in  material  used. 

Therefore   we    may   say   that   the   first    step    in    the 
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.M.VTERI.VL  STATEMENT.      FIFTY-EIGHT  CLASSES  OF  M.VTERIAL,  ARE  PROVIDED  ON  THIS   BLANK. 
TYPICAL  CLASSES  .\ND  TYPICAL  FIGURES  ARE  GIVEN  IN  THIS  EXAMPLE 


Our  stock  on  hand  at  times  would  tend  to  approach  40, 
which  would  be  only  a  six-day  supply.  If  we  had  to 
divide  our  stock  and  distribute  it  in  several  places,  and 
if  deliveries  were  somewhat  erratic,  we  would  be  work- 
ing on  too  low  a  margin,  "fhe  storekeeper  would  be 
more    likely    to    feel    that    his    average    stock    balance 


regulation  of ,  stock  should  be  a  classification  of  the 
materials  carried  and  used.  If  we  can  make  this 
classification  a  standard  classification  that  can  apply 
to  railways  in  general,  we  will  have  accomplished  a 
further  step  of  great  importance,  because  we  then 
afford  a  means  of  comparison  between  roads.     We  can 
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compare  our  performance  with  that  of  our  neighbor, 
and  profit  by  his  experience  and  attainments.  Now  a 
classification  of  material  was  recommended  for  steam 
roads  by  the  Railway  Storekeepers'  Association,  at  its 
convention  in  St.  Louis  in  1910.  This  was  later 
incorporated  in  the  "Rules  for  Railroad  Store  Depart- 
ment Operation,"  by  the  Director  General  of  Railroads, 
under  federal  control.  With  one  or  two  unimportant 
additions,  this  classification  can  be  equally  as  well  used 
by  the  electric  roads.  Under  it,  all  materials  will  be 
included  in  about  fifty-eight  groups  or  classes.  The 
names  of  these  classes  are  shown  upon  the  material 
statement,  which  illustrates  this  paper  and  to  which  I 
now  refer.     It  will  be  noted  that  on  the  statement  the 


The  information  contained  in  this  report  permits 
an  intelligent  judgment  to  be  formed,  in  considerable 
detail,  as  to  the  efficiency  with  which  each  store  is  being 
managed,  and,  by  a  consolidation  of  all  reports  into  one 
report,  a  judgment  as  to  the  department  as  a  whole.  It 
is  a  report  that  needs  to  be  studied  by  the  storekeeper, 
the  general  storekeeper  and  the  executive  who  has 
jurisdiction  over  the  department. 

On  the  form  that  I  have  used  for  illustration,  some 
figures  have  been  placed  that  are  illustrative  of  actual 
operating  conditions.  It  is  interesting  to  note  how  the 
percentage  figures  vary,  in  the  different  classes.  As 
previously  stated,  for  a  particular  store,  or  for  a  par- 
ticular road,  it  should  be  possible  to  determine,  fairly 
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PIG.  2 — CONSOLIDATED  REPORT  PROM  ALL  STORES 


classes  are  grouped  according  to  the  I.  C.  C.  general 
accounts.  This  frequently  enables  very  interesting 
statistics  to  be  presented  to  the  operating  department 
oflScials. 

Each  store  of  the  system  will  have  a  material  classifi- 
cation ledger,  in  which  will  be  kept  an  account  with 
each  class  of  material.  The  class  will  be  charged  with 
the  inventory  and  with  the  receipts  and  will  be  credited 
with  the  materials  issued  and  used.  These  accounts 
will  be  controlled  by  the  one  account  of  "General  Stores" 
in  the  general  ledger.  When  the  accounts  are  closed 
each  month  a  statement  will  be  drawn  off  the  ledger 
on  the  statement  form  to  which  I  have  referred. 

It  will  be  noted  that  this  form  shows  certain  informa- 
tion each  month  about  each  class  of  material.  The  left 
side  of  the  form  shows  what  is  started  out  with,  and 
then  what  is  received,  showing  also  the  source  from 
which  it  is  received.  These  are  totaled  to  show  all  the 
material  that  was  available  for  use.  The  right  side 
of  the  form  shows  the  disbursements  and  how  the 
materials  are  disbursed  and  what  is  left  at  the  close. 
Column  14  is  very  important,  being  an  index  figure 
for  each  class,  to  show  the  percentage  of  disbursements 
to  the  total  material  available.  Column  15  shows  the 
value  of  working  stocks  or  fixed  repair  stocks  that  are 
carried  at  small  points,  too  small  at  which  to  keep  a 
storekeeper  and  maintain  a  detailed  accounting.  Column 
16  shows  the  value  of  special  materials  included  in  the 
stock  for  new  construction  and  authorization  work. 
These  amounts  are  oftentimes  large  and  important  and 
are  usually  beyond  the  control  of  the  storekeeper.  The 
construction  work  may  be  delayed,  or  deferred,  so  that 
the  material  really  constitutes  so  much  inactive  and 
dead  stock,  and  it  is  desirable  that  it  be  possible  to 
segregate  it  in  the  statements  so  that  they  will  not  be 
distorted  and  misleading. 


closely,  what  the  per  cent  of  disbursements  should  be, 
or,  in  other  words,  how  large  a  stock  should  be  carried 
of  a  certain  character  based  upon  the  amount  of 
material  being  consumed.  This  gives  a  criterion  by 
which  to  judge  a  storekeeper's  ability.  By  making  com- 
parisons between  stores,  by  making  allowances  for  dif- 
ferent conditions,  by  gradually  bringing  each  store  up 
to  the  mark  of  the  one  that  makes  the  best  showing,  by 
establishing  a  mark  at  which  to  aim — all  these  things 
bring  about  a  rise  in  the  standard  of  operation,  and  a 
gradual  approach  to  the  maximum  percentage,  com- 
patible with  satisfactory  service,  and  when  this  is 
accomplished  we  have  obtained  good  regulation. 

A  good  supply  agent  will  aim  to  keep  most  of  his 
surplus  material  at  his  main  supply  point  and  not 
permit  its  accumulation  to  any  extent  at  division  and 
small  stores.  He  will  also  keep  his  dead,  inactive  and 
obsolete  stock  at  his  general  store.  Carrying  out  this 
policy,  the  stock  at  the  other  points  should  be  fairly 
''ive  in  its  turnover.  Bearing  this  in  mind,  the 
material  statement  can  be  studied.  No  final  conclusion 
can  very  well  be  drawn  from  a  report  for  a  single  month, 
as  a  number  of  things  might  occur  to  make  a  report 
abnormal  and  misleading.  It  is  from  the  average 
figures  over  a  period  of  months  that  reliable  conclusions 
can  be  drawn. 

The  supply  agent  can,  after  some  experience,  judge 
what  each  store's  turnover  ought  to  be  for  each  class  of 
material,  and  as  a  whole.  Some  classes  of  material 
should  be  turned  over  in  thirty  days,  some  in  forty-five, 
sixty  or  ninety  days.  If  the  average  does  not  show  that 
this  is  being  done,  he  can  generally  conclude  that  the 
investment  at  that  particular  store  is  higher  than  it 
should  be  and  take  the  necessary  steps  to  transfer 
some  of  the  stock  to  the  general  store,  thus  making  it 
more  available  for  use  on  other  divisions  and  reducing 
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the  investment  on  one  division.  This  may  save  the 
purchase  of  some  new  materials  and  reduce  the  invest- 
ment on  the  road  as  a  whole. 

The  supply  agent  cannot,  of  course,  tell  from  the 
statement  the  kinds  and  sizes  of  material  that  is 
surplus,  but  it  tells  him  where  to  look,  and  he  can  then 
have  examined  the  detail  stock  books,  stock  cards  or 
stock  sheets  at  the  store  for  more  detailed  information. 

The  next  step  in  the  study,  after  that  of  the  opera- 
tion of  each  individual  store,  will  be  a  study  of  the 
stock  on  the  road  as  a  whole.  This  study  is  made 
from  a  consolidated  report  from  all  stores  made  on  the 
same  form.  In  studying  this  report  the  effect  of  the 
transfers  is  eliminated.  That  is,  material  transferred 
is  not  material  consumed,  but  remains  available  for  use. 
The  amount  of  the  materials  transferred  may,  in  some 
degree,  measure  inefficiency,  poor  storekeeping  and 
faulty  distribution.  Eliminating  the  transfers  on  the 
consolidated  statement,   the  ratio  which  the  material 


Such  pictures  as  these  catch  the  eye  quickly,  and  carry 
to  the  brain  the  salient  points,  that  are  lost  and  con- 
fused in  a  maze  of  figures.  They  show  how  conditions 
are  tending,  and  permit  prompt  action  to  be  taken,  to 
prevent  undesirable  results. 

While  it  is  a  good  thing  to  have  our  reports  show  us 
what  has  happened  when  our  stock  has  got  somewhat 
out  of  control,  so  that  we  can  curb  it,  it  is  a  better  thing 
f  we  can  be  told  beforehand  that  such  a  thing  will 
happen,  so  that  we  can  stop  it.  Our  accounting  will 
assist  us  also  in  this  respect.  Surplus  materials  once 
got  on  hand  are  oftentimes  most  difficult  to  get  rid  of. 
They  often  remain  for  years,  to  clog  the  stock  account 
and  cause  a  poor  operating  showing  in  the  store  depart- 
ment. Care  in  ordering  is  of  the  utmost  importance 
to  prevent  accumulation.  An  ounce  of  prevention  here 
is  worth  many  pounds  of  cure.  Storekeepers  are  prone 
to  order  loosely  and  in  excess  of  the  real  necessities  of 
the  case.    This  is  not  hard  to  understand,  as  their  daily 
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■SPECIMEN  CHARTS,  SHOWING  DISBURSEMENT  RATES  AS  COMPARED  WITH  STOCK  ON  HAND.     VALUES  ARE 

FOR  TYPICAL  STEAM  RAILROAD  ITEMS 
Lower  Line — -Monthly  Consumption.     Middle  Line — Monthly  Stock  Balance.     Top  Line — Monthly  Material  Available. 

Straight  Lines  Represent  Yearly  Averages. 


used  and  sold  bears  to  the  total  available  is  the  figure 
that  tells  the  story. 

Here  again  after  a  certain  amount  of  experience  it 
is  feasible  to  determine  what  a  minimum  stock  should 
be  to  fill  the  needs,  give  a  reasonable  service  and  hold 
down  the  investment  in  supplies.  This  minimum  is  the 
thing  for  which  to  work,  holding  it  available  for  the 
very  most  elastic  distribution  and  not  permitting  it  to 
remain  where  it  is  not  needed.  It  is  of  course  abso- 
lutely essential  that  all  material  shall  remain  in  stock 
account  until  used,  and  that  there  shall  not  be  stocks  of 
material  that  have  been  shipped  to  different  parts  of  the 
road,  and  charged  out,  when  shipped.  This  is  not  only 
bad  accounting,  although  frequently  done,  but  is  fatal 
to  control  of  stock. 

These  reports  can  be  made  to  tell  their  story  much 
more  quickly  and  interestingly  by  means  of  pictures  or 
graphic  charts.  Three  lines  on  the  chart,  one  showing 
total  material  available,  one  showing  consumption  and 
one  showing  stock  balance  on  hand,  will  be  found  to  be 
most  satisfactory.  These  charts  can  be  made  for  each 
storehouse  and  for  the  entire  system,  considering  all 
the  material  as  a  whole,  and  also  made  for  each  class  of 
material,  for  each  store,  and  for  the  system  as  a  whole. 


life  with  those  who  use  the  materials  is  apt  to  be  more 
pleasant  if  they  have  an  abundance  of  material  on  hand. 
It  is  also  very  hard  for  an  approving  officer  to  tell 
whether  a  storekeeper's  stock  requisitions  are  reason- 
able or  not,  in  the  absence  of  the  necessary  detailed 
information.  Consequently  most  such  requisitions  are 
taken  on  faith  and  put  through  for  the  purchase.  If, 
however,  we  cause  our  storekeeper  to  order  his  stock 
monthly,  each  cla§s  of  material  on  separate  requisitions, 
and  have  prices  applied  to  the  requisitions,  it  is  com- 
paratively simple  to  get  the  money  value  of  the  requisi- 
tion, and  another  simple  operation  to  look  at  the  chart 
and  see  the  value  of  the  material  that  is  being  con- 
sumed, monthly,  from  that  store.  If  the  requisition 
should  prove  to  be  excessive,  it  can  be  corrected  before 
it  is  too  late. 

A  specimen  copy  of  the  material  chart  is  given  by 
way  of  illustration,  as  is  also  one  other  form  which  is 
in  the  nature  of  a  comparative  summary  of  totals  by 
different  store  points.  These  forms,  it  is  submitted, 
contain  the  essential  features  of  the  store  accounting, 
to  permit  of  accomplishing  good  regulation. 

I  would  like  to  make  a  few  comments  on  these  charts 
and  forms.    Fig.  1  has  been  explained.    Fig.  2  is  a  sum- 
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mary  of  grand  totals  by  storehouse  points.  For  com- 
parative purposes  it  is  well  to  group  the  stores  together 
that  have  similar  characteristics  and  that  might  be 
expected  to  produce  similar  results.  On  the  specimen, 
storehouse  "A"  might  perhaps  represent  the  general 
store,  being  in  a  class  by  itself.  Stores  "B"  and  "C" 
might  be  of  the  next  importance,  such  as  principal 
division  stores.  Stores  "E"  and  "F"  might  represent 
smaller  points.  Store  "C"  makes  a  disbursement  of  25 
per  cent,  which  would  suggest  that  store  "B"  ought  to 
do  equally  as  well  and  should  be  investigated.  Store  "C," 
it  is  also  noted,  shows  an  increase  in  stock  during  the 
month  of  $28,000. 

Now  by  examining  the  material  statement  for  each 
of  these  stores  we  can  see  quickly  the  particular  classes 
in  which  "B's"  percentage  falls  below  that  of  "C,"  and 
also  in  what  classes  "C's"  increase  of  $28,000  occurred. 
By  looking  back  further  to  our  storehouse  charts  of 
stores  "B"  and  "C"  we  can  see  what  has  been  the  trend, 
in  these  classes,  for  a  period  of  time,  and  thus  get  a 
clue  to  the  classes  in  which  the  operation  of  store  "B" 
is  weak. 

I   would   like   now   to    refer   for   a   moment   to  the 
specimen  charts  shown.    One  shows  perhaps  the  hardest 
class  to  deal  with  on 
steam  roads,  namely, 
"Frogs,      Switches, 
Crossings  and  Parts."    ^' 
Notice  the  tremendous   ^ 
stock  carried   during  .I'M 
the  year,  of  $255,000  |4o 
a   month,   to   provide  5  36 
for  a  consumption  of  "32 
only  $8,000  a  month,    ^g 
The  chart  shows  the  ?■ 
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3.3  in  the  case  of  "Frogs,  Switches,  etc."  The  third.  Class 
36,  "Locomotive,  Station  and  Train  Supplies,"  shows  still 
better,  or  18  per  cent.  The  fourth  shows  all  classes  and 
an  average  of  13.8  per  cent.  The  dotted  lines  show  the 
averages  of  another  road,  of  not  dissimilar  character- 
istics, and  in  the  same  section  of  the  country,  which 
shows  a  disbursement  of  16.7  per  cent.  If  road  "A" 
had  held  its  stock  dovvn,  so  that  its  consumption  was 
the  same  per  cent  of  its  material  available,  namely,  16.7 
per  cent,  its  average  investment  in  materials  and 
supplies  would  have  been  about  $2,800,000  instead  of 
$3,500,000,  or  $700,000  less. 

Possible  Electric  Railway  Savings 

Let  us  consider  briefly  what  this  might  mean  to  the 
electric  railroads  of  the  country.  The  latest  statistics 
that  I  have  seen  state  the  total  mileage  of  the  electric 
railways  as  approximately  48,500  miles.  Moody's 
Manual  for  1919  shows  that  fourteen  representative 
systems,  in  different  parts  of  the  United  States, 
having  a  mileage  of  6,758  miles,  were  in  1918  carrying 


in  their  materials  and  supplies  account  approximately 
$19,000,000.  In  the  same  ratio  the  total  mileage  would 
be  carrying  $137,000,000.  However,  as  the  mileage 
included  electrified  steam  roads,  and  as  perhaps  the 
mileage  picked  out  may  not  have  included  enough  subur- 
ban mileage,  to  be  entirely  conservative  let  us  assume 
that  $100,000,000  might  be  nearer  correct.  Moody's 
Manual  does  not  publish  any  statistics  relative  to  the 
value  of  material  used.  One  system  of  considerable  size, 
whose  figures  I  have  seen,  was  carrying  about  a  million 
dollars  in  its  stock  account  and  had  an  average  per 
cent  of  disbursements  for  the  year  of  9.1.  This  seems 
very  low.  Steam  railroads  in  the  same  section  of  the 
country  show  13  per  cent  to  17  per  cent,  and  they 
certainly  should  do  considerably  better.  Generally  speak- 
ing, I  believe  the  steam  roads  are  more  advanced  in 
their  storekeeping  methods  that  the  trolley  roads,  and 
I  believe  the  turnovers  of  the  steam  roads  are  higher. 

However,  generally  trolley  systems  are  more  compact 
than  steam  railroad  systems  and  do  not  scatter  their 
stocks  so  widely.  This  should  enable  higher  percentages 
of  disbursements.  Therefore  it  would  seem  to  me 
entirely  reasonable  that  a  trolley  system  should  have  an 
average  of  at  least  20  per  cent.  If  the  road  to  which  I 
have  alluded  had  made  such  an  average,  its  investment 
in  materials  and  supplies  would  have  been  less  by  half 
a  million  dollars.  If  that  system  should  chance  to  be 
typical  of  the  electric  roads  in  general  there  would 
have  been  a  reduction  in  the  investment  for  all  of 
$50,000,000.  I  venture  to  say  that  at  this  particular 
time  the  executives  could  make  very  good  use  of  this 
capital  for  other  purposes.  If  this  was  surplus  material, 
unnecessary  to  have  been  carried,  and  if  it  costs  from 
15  to  30  per  cent  to  carry  surplus  material,  there 
would  have  been  a  direct  saving  of  from  $7,500,000  to 
$15,000,000  of  expense  per  annum.  The  saving  of  the 
transportation  of  this  material,  and  of  the  raw  material 
that  had  to  be  hauled  before  it  could  be  manufactured, 
would  certainly  not  have  added  any  to  congestion  of 
traffic. 

These  figures  may  perhaps  seem  unreasonable  or  even 
visionary  or  absurd  to  you,  but  I  am  by  no  means  con- 
vinced that  they  are  either  one  or  the  other.  When 
all  factors  are  taken  into  consideration  these  figures 
are  certainly  well  within  the  order  of  magnitude  of 
possible  savings. 

An  expert  in  the  handling  of  materials  and  supplies 
speaking  of  the  steam  railroads  of  the  country  five  years 
ago  made  the  statement  that  the  capital  invested  in 
materials  and  supplies  on  the  railroads  of  the  country 
was  $240,000,000,  and  he  estimated  that  $100,000,000 
was  surplus,  unnecessary  investment,  resulting  from 
absence  of  exact  information  in  regard  to  handling  this 
large  investment,  and  a  reluctance  to  depart  from  long- 
established  precedent  and  custom.  The  carrying  charges 
he  estimated  at  15  per  cent  to  20  per  cent,  which  meant 
a  wholly  unnecessary  expense  of  fifteen  to  twenty  million 
dollars  a  year.  In  view  of  the  vast  increase  in  the  value 
of  stocks  of  material  in  the  last  five  years,  if  these 
figures  were  revised  to  date  they  would  probably  be 
very  much  more  startling. 

The  problem  is  a  large  one,  difficult  and  complicated 
by  various  conditions.  It  requires  all  the  light  that  can 
be  thrown  upon  it.  If  a  better  and  more  scientific  account- 
ing method  is  a  key  to  the  problem,  and  I  believe  that  it  is, 
then  the  accounting  departments  of  the  railways  have 
a  very  important  field  in  which  to  expend  some  of  their 
energies. 


784 


Electric    Railway    Journal 


Vol.  56,  No.  16 


The  Motor  Bus  as  a  Supplement  to 
Electric  Railways* 


By  R.  Gilman  Smith 

Milwaukee  Electric  Railway  Ss  Light  Company 

Its  Place  Is  in  Extension  of  Car  Lines  Into 
Territory  of  Light  Traffic  Possibilities  and  Over 
Routes  on  Which  Extra  Fares  Can  Be  Charged 


THE  present  discussion  will  be  limited  to  a  con- 
sideration of  the  various  factors  affecting  the 
advantages  or  disadvantages  arising  out  of  the 
use  of  motor  buses  in  conjunction  with  an  electric  rail- 
way system.    Such  use  will  in  general  classify  as  follows: 

(a)  The  operation  of  motor  buses  over  routes  forming 
extensions  of  existing  electric  railway  routes. 

(b)  The  operation  of  motor  buses  over  routes  independent 
of  electric  railway  routes. 

(c)  The  operation  of  motor  buses  over  routes  identical 
with  electric  railway  routes. 

With  any  of  the  three  types  of  service  just  enumer- 
ated the  motor  bus  may  be  operated  as  an  integral 
part  of  an  existing  railway  system,  or  it  may  be  oper- 
ated as  a  separate  transportation  agency  furnishing  a 
special  class  of  service. 

In  making  an  inquiry  as  to  whether  motor  bus  or 
rail  service  is  the  more  economical  and  at  the  same 
time  the  more  satisfactory  type  of  installation,  a  con- 
sideration of  the  local  requirements  plays  an  important 
part.  These  requirements  differ  widely  under  different 
local  conditions  of  operation  and  have  a  marked  efifect 
upon  the  costs  of  the  service  to  be  furnished.  Some 
of  the  factors  to  be  considered  are  as  follows: 

(a)  Volume  of  traffic. 

(b)  Distribution  of  traffic  throughout  the  day. 

(c)  Freljuency  of  stops. 

(d)  Character  of  pavement. 

(e)  Climatic  conditions. 

(f)  Operating  costs. 

Motor  bus  service  is  especially  adaptable  where  the 
traffic  to  be  handled  is  more  or  less  uniform  throughout 
the  day.  The  motor  bus  has  a  limited  overload  capacity 
and  is  not  suited  to  care  for  rush-hour  crowds.  If 
peak-load  conditions  must  be  met,  it  requires  the  opera- 
tion of  a  large  number  of  additional  units  of  equipment 
for  a  few  hours  daily,  the  fixed  charges  on  which  may 
offset  whatever  differential  in  operating  cpsts  there 
may  be  as  compared  with  rail  service. 

The  present  rush-hour  conditions  in  most  American 
cities  necessitates  the  operation  during  the  morning 
and  evening  peak-load  periods  of  approximately  double 
the  number  of  cars  in  use  during  the  remaining  hours 
of  the  day.  This  means  that  the  actual  carrying  capacity 
of  the  system  is  increased  during  these  periods  by  100 
per  cent  plus  the  amount  by  which  the  maximum  load 
of  cars  exceeds  the  seating  capacity.  For  a  standard 
double-truck  car  this  is  an  increase  from  about  fifty 
passengers  to  about  one  hundred,  cr  an  additional  100 
per  cent,  making  the  traffic  ratio  four  to  one.  For  a 
safety  car  the  corresponding  increase  is  from  thirty 
passengers  to  about  sixty,  or  the  same  percentage. 


R.  Oilman  Smith 


•Abstract  of  paper  presented  at  the  annual  convention  of  the 
American  Electric  Railway  A.ssoclatlon,  Atlantic  City,  N.  J., 
Oct.  14.  1920. 


If  this  peak-load  traf- 
fic is  to  be  handled  by 
motor  bus,  the  smaller 
over-normal  capacity  of 
the  bus  will  necessitate  a  greater  increase  in  short-hour 
service.  A  large  double-deck  bus  with  a  seating  capac- 
ity of  about  fifty  has  a  maximum  capacity  of  not  more 
than  seventy,  an  increase  of  40  per  cent.  A  large  single- 
deck  bus  seating  twenty-four  has  a  maximum  capacity 
of  forty,  an  increase  of  67  per  cent.  This  indicates  that 
to  obtain  an  equivalent  increase  in  carrying  capacity  the 
number  of  bus  units  operated  during  the  peak  load 
periods  would  have  to  be  increased  by  120  per  cent  to 
140  per  cent  over  the  base  schedules,  as  compared  with 
an  increase  of  100  per  cent  in  the  number  of  rail  units. 
The  character  of  the  street  surface  over  which  a 
motor  bus  is  to  be  operated  has  a  considerable  effect 
in  determining  the  desirability  of  the  service.  In  the 
suburban  districts  of  many  cities  the  unimproved 
condition  of  the  streets  would  make  the  operation  of 
this  type  of  service  very  difficult,  and  would  at  the 
same  time  decrease  the  initial  investment  required  for 
the  installation  of  rail  service. 

Another  point  is  that,  in  Northern  cities,  climatic 
conditions  experienced  in  winter  raise  serious  problems. 
The  transportation  difficulties  encountered  in  New  York 
City  as  the  results  of  the  severe  blizzards  in  the  spring 
of  1920  indicate  the  helplessness  of  the  motor  bus  as 
a  snow  fighter.  A  four-motor  double-truck  car  or  snow- 
plow  running  on  rails  has  at  its  disposal  not  only  an 
unlimited  supply  of  electric  energy  but  also  a  large 
amount  of  kinetic  energy  arising  from  its  weight.  This 
can  be  effectively  utilized  in  fighting  snow  by  bucking 
large  drifts  at  relatively  high  rates  of  speed.  For 
equipment  operating  on  rails  this  is  a  comparatively 
safe  procedure.  A  motor  bus  or  an  auto  truck  equipped 
with  a  snowplow  and  depending  upon  a  slippery^  pave- 
ment for  its  traction  cannot  safely  fight  the  drifts  in 
this  manner. 

Comparative  Costs  the  Criterion 

The  question  of  comparative  operating  costs  for  bus 
service  and  rail  service  is  a  vital  one  in  an  inquiry  as 
to  which  of  the  two  is  the  proper  installation  under  a 
given  set  of  conditions.  Unfortunately  data  covering 
the  operation  of  bus  lines  for  recent  periods  are  avail- 
able in  a  limited  number  of  instances  only,  and  in  the 
material  available  the  detail  underlying  the  total  figures 
is  not  always  known.  The  American  Electric  Railway 
Association  recently  published  as  a  summary  of  the 
replies  to  a  questionnaire  on  this  subject  its  Data  Sheet 
No.  201,  containing  data  for  seven   companies  which 
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TABLE  I— MOTOR  BUS  OPERATING    DATA 
(From  A.  E.  R.  A.  Data  Sheet  No.  201)   August  31.    1920 


Name  of  Company  and  Location 

Fort  Worth  Auto  Bus  Company,  Fort  Worth.  Tex 

Fort  Waj'ne  and  Northern  Indiana  Traction  Company,  Fort  Wayne*. 

Connecticut  Valley  Street  Railway,  Greenfield.  Mass 

Minnetonka  &  White  Bear  Navigation  Company,  Minneapolis* 

Baltimore  Transit  Company,  Baltimore,  Md 

-Manufacturing  company  in" city  of  200.000 

Experimental  operation  in  city  of  400.000* 


Average 

Operating 
Revenue 

Miles 

Number 

Passengers 

.Seating 

Ine  Way 

per  Bus 

of  Buses 

per  Bus 

Capacity 

per  Bus 

Mileage 

per  Day 

Operated 

Mile 

per  Bus 

Mile 

4  90 

33  4 

8 

1   80 

17 

$0   18 

2  25 

159.6 

2 

1   26 

16 

05 

3    14 

135  0 

2 

3  58 

19 

22 

3  80 

144  0 

13 

3  53 

14 

18 

2  90 

78.0 

18 

4  80 

16 

34 

2  00 

124  0 

8 

8  81 

21 

37 

89  9 

1 

4  00 

15 

20 

Operatmg 
Expenses 
per  Bus 
Mile 
$0  47 
.12 
.17 
35 
.37 
.36 
.22 


•Operation  abandoned. 

are  now  or  have  recently  been  operating  motor  bus 
service.  These  seven  companies  show  revenues  per 
bus-mile  ranging  from  six  to  thirty-seven  cents  and 
operating  expenses  from  twelve  to  forty-seven  cents 
per  bus-mile.  The  number  of  passengers  per  bus-mile 
runs  from  1.26  to  8.81,  and  the  average  bus-mileage  per 
day  per  bus  from  33.4  to  159.6.  Two  out  of  the 
seven  companies  had  operating  revenues  per  bus-mile 
in  excess  of  the  operating  expenses  shown;  in  one  ca.se 
the  revenues  exceeded  the  expenses  by  1  cent  per  bus- 
mile,  and  in  the  other  case  by  5  cents  per  bus-mile. 
No  fixed  charges  are  included  in  the  figures  quoted.  A 
summary  of  the.se  figures  is  shown  in  Table  I. 

Operating  costs  have  fluctuated  so  widely  during  the 
last  two  years  that  it  is  difficult  to  set  up  a  statement 
of  comparative  unit  expenses  for  rail  and  bus  service. 
Such  a  set-up  has,  however,  been  attempted  by  develop- 
ing certain  figures  from  the  experience  of  various  com- 
panies, and  by  estimating  certain  others  on  what  would 
appear  to  be  reasonable  ba.ses  under  normal  operating 
conditions.  The  result  shows  that  the  direct  operating 
costs,  including  only  maintenance,  operating  labor  and 
supplies,  power  and  general  expenses,  but  excluding 
taxes,  depreciation  and  return,  are  as  follows  for  four 
more  or  less  standardized  types  of  equipment : 

Double-truck — two-man — car    33.75c.  per  car-mile 

Safety— -one-man— car    21.50c.  per  car-mile 

Double-deck — two-man — bus    39.10c.  per  bus-mile 

.Smgle-deck — one-man — bus      27.00c.  per  bus-mile 

The  above  costs  include  for  the  rail  service  allowances 
of  2.5c.  and  2.0c.  per  car-mile  respectively  for  the  double 
truck  and  the  safety  car  for  the  maintenance  of  way 
and  structures,  and  an  allowance  of  0.5c.  per  bus-mile 
for  snow  removal.  Drivers'  wages  are  figured  at  seventy 
cents  an  hour,  and  the  average  speed  of  operation  is 
taken  as  9  miles  per  hour  for  all  rail  service  and  10 
miles  per  hour  for  bus  service. 

If  allowance  be  made  for  taxes  at  2  per  cent  per 
year,  depreciation  at  5  per  cent  per  year  on  cars  and 


r\BI.E    II— COMPARISON    OF    OPERATING    COSTS    PFU    MII.E    OF 
CAR   AND   BIS  OPER.^TION 

Standard  Standard 

Double-  Safety           Double-          Single- 
Truck  Car.         Tar.  Deck  Bus,     Deck  Bus, 
,,.      ,  „          .       „                        Ce-its  Cc-it.^             Cents             Cents 
Direct  Operating  Costs: 
Maintenance  of  wav  and  struc- 
tures  ." 2  50  2  00               0  50               0  50 

Maintenance  of  equipment  ,             4  25  3  00              1  2  00              10  00 

Conducting  transportation.              19  00  10  00              17    10               9  00 

Power  (electric  or  gasoline) .               4  50  3  (10               b  00               4  00 

( icneral  expenses 3  50  3   50               3  50               3  50 

Total 33  75  2150            39  10            27  00 

Fixed  Expenses  and  Charges: 
Taxes,  depreciation  and  return 
on  basis  of  20.000  miles  per 

.vear 14   12  8  40              1470              10   19 

Total 47  87  29  90             53.80             37   19 

Total  cost  per  revenue  passenger      6.84  6.35               9,27              10  74 


25  per  cent  per  year  on  buses,  and  3  per  cent  per  year 
on  general  equipment  and  power  equipment,  and  for  re- 
turn at  7.5  per  cent  per  year  the  unit  costs  will  be  ma- 
terially increased.  Assuming  an  annual  mileage  of 
20,000  miles  per  year  per  unit  of  equipment,  the  total 
costs,  excluding  any  depreciation  or  return  on  invest- 
ment in  roadway  and  track,  become  as  follows: 

Double-truck    car    47.87c.  per  car-mlle 

Safety   car    29.90c.  per  car-mile 

Doubie-deck  bus   53.80c.  per  bus-rnile 

Single-deck  bus    37.19c.  per  bus-mile 

The  results  of  these  figures  are  shown  in  Table  II. 

Analysis  of  fixed  charges  is  as  seen  in  Table  III. 

From  this  study  it  appears  that  there  is  a  differential 
between  the  double-truck  car  and  the  double-deck  bus 
of  5.93  cents  per  mile  of  operation.  The  car-mile  is  not, 
however,  an  equitable  unit  of  comparison,  because  of 
the  difference  in  carrying  capacity.  Assuming  an  aver- 
age of  seven  revenue  passengers  per  car-mile  for  the 
double-truck  car  and  a  typical  distribution  of  traffic 
between  rush  hours  and  non-rush  hours  a  fleet  of 
double-deck  buses  carrying  the  same  traffic  would  aver- 
age only  5.81  revenue  passengers  per  bus-mile.  On 
this  basis  the  per  passenger  cost  of  the  two  types  of 
equipment  is  6.84  cents  for  the  car  and  9.27  cents  for 
the  bus,  a  difference  of  2.43  cents  in  favor  of  the  car. 
To  make  the  bus  operation  more  economical  the  density 
of  traffic  per  mile  of  route  operated  must  be  such  that 
the  fixed  charges  on  the  permanent  way  required  for 
rail  operation  will  be  more  than  2.43  cents  per  pas- 
senger. If  the  cost  of  permanent  way  be  taken  as 
$50,000  per  mile  of  single  track  and  the  fixed  charges 
as  14.5  per  cent,  or  $7,250  per  year,  the  density  of  traffic 
need  not  exceed  300,000  revenue  passengers  per  mile  of 


TABLE  in— STATISTIC  A  I- 

DATA  AND  COMPARISON  I 

DF 

INVESTMENT   AND   FIXKD  CHARGES 

Standard 

Standard 

I^ouble- 

Safety 

Double- 

Single-H 

Trurk  Car 

Car 

Deck   Bus 

Deck  Bus 

Equipment 

$10,000 

$6,500 

$7,000 

$5,000 

Power  plant  equipment. 

6,000 

2,500 

Ocnera!  equipment 

5,000 

3,400 

4,200 

2,500 

Total 

$21,000 

$12,400 

$11,200 

$7,500 

Fixed  Charges  per  Year: 

Taxes,  2  per  cent 

$420 

$248 

$224 

$150 

500 

325 

25  per  cent  on  buses 

1,750 

1,250 

3  per  cent  on  pow- 

er plant ... 

180 

75 

3  per  cent  on  gen- 

eral equipment. 

ISO 

102 

126 

75 

Return,  7.5  per  cent 

1,575 
$2,825 

930 

840 

563 

Total    

$1,680 

$2,940 

$2,038 

Fixed  rharKcs  per  mile  of  operation 

on  basis  of  20,000  miles  per  year.   . 

14.12c. 

8   40c. 

14  70c. 

10.19c. 

Average  number  of  revenue  passen- 

gers per  mile  of  operation 

7  00 

4   71 

5  81 

3  46 

(Assuming  normal  urban  distribution 

of  traffic) 

52 

32 

51 

24 

100 

60 

70 

40 

.-\verage  speed,  miles  per  hour 

9 

9 

10 

10 
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single  track  in  order  to  make  the  rail  service  the  more 
economical.  Even  with  the  cost  of  permanent  way  as 
high  as  $80,000  per  mile  of  single  track — approximately 
the  present  cost— the  traffic  density  need  be  only  480,000 
revenue  passengers  per  mile  of  single  track  to  offset 
the  differential  in  operating  costs.  At  the  present  time 
urban  railway  systems  average  from  650,000  to  900,000 
revenue  passengers  per  mile  of  single  track. 

Referring  again  to  the  direct  operating  costs  plus 
fixed  charges  it  will  be  seen  that  the  one-man  bus  shows 
a  per  mile  cost  of  37.17  cents  as  compared  with  47.87 
cents  for  the  double-truck  car,  the  differential  being 
in  favor  of  the  bus.  If,  however,  these  costs  be  reduced 
to  a  per  passenger  basis,  as  were  those  for  the  double- 
deck  bus,  the  per  passenger  cost  of  this  unit  becomes 
10.74  cents,  or  3.90  cents  more  than  for  the  double- 
truck  car.  Applying  this  on  the  fixed  charges  for  per- 
manent way  at  $80,000  per  mile  of  single  track,  a  traffic 
density  of  300,000  revenue  passengers  per  mile  of  single 
track  would  make  the  rail  service  more  economical. 

In  the  case  of  the  single-deck,  one-man  bus  seating 
twenty-four  passengers  and  with  a  maximum  capacity 
of  forty,  which  is  the  unit  referred  to  above,  its  appli- 
cation to  traffic  having  typical  rush-hour  peaks  would 
mean  an  increase  in  the  number  of  units  necessary  dur- 
ing rush  hours  of  120  per  cent  over  those  required  dur- 
ing the  balance  of  the  day,  as  was  shown  earlier  in  this 
discussion.  If  these  units  were  used  on  a  system  or  on 
a  line  where  the  increase  required  to  handle  rush-hour 
traffic  were  less  than  120  per  cent,  the  average  number 
of  revenue  passengers  per  bus-mile  would  be  increased 
and  the  average  cost  per  passenger  would  be  reduced. 


With  operating  costs  as  they  are  at  present,  the  motor 
bus  cannot  compete  with  the  electric  railway  for  mass 
transportation.  The  comparatively  low  initial  invest- 
ment of  the  motor  bus  makes  it  adaptable  for  service 
over  routes  where  the  traffic  density  will  not  support 
the  additional  investment  necessary  for  rail  service. 
As  this  traffic  density  increases  each  additional  motor 
bus  unit  placed  in  operation  adds  to  the  total  invest- 
ment as  much  as  the  initial  unit,  and  there  is  therefore 
no  gain  in  economy  in  motor  bus  operation  through  a 
gain  in  traffic  density  as  long  as  this*  requires  the  opera- 
tion of  additional  units.  With  rail  service,  however, 
the  operation  of  additional  units  requires  only  the 
capital  outlay  for  cars,  car  storage  facilities  and  power 
facilities,  the  original  investment  in  track  being  avail- 
able to  handle  the  increased  traffic.  From  these  general 
observations  and  the  analysis  of  operating  costs  set 
forth  above  it  appears  that  it  is  economical  to  utilize 
the  motor  bus  as  a  supplement  to  electric  railways  only 
under  certain  conditions  of  operation,  which  may  be 
summarized  as  follows: 

(a)  For  the  operation  of  extensions  to  existing  car  lines 
or  new  lines  in  outlying  districts  where  the  traffic  density 
will  not  run  in  excess  of  1,000  revenue  pa.ssengers  per  mile 
of  single  track  per  day  and  will  therefore  not  be  sufficient 
to  support  the  necessary  investment  in  permanent  way,  or 
where  the  distribution  of  traffic  throughout  the  day  is  more 
nearly  uniform.  Even  such  operation,  may  perhaps  be  eco- 
nomically abandoned  if  construction  costs  of  permanent  way 
recede  from  the  present  high  level. 

(b)  For  the  operation  of  service  over  routes  where  the 
public  will  pay  an  increased  fare  for  what  it  believes  to  be 
a  special  service  and  where  therefore  loading  conditions  can 
be  somewhat  controlled  and  the  small  over-normal  capacity 
of  the  motor  bus  is  not  a  handicap. 


Financial  Problems  Confronting  Utilities 
During  Reconstruction  Period* 

By  Henry  E.  Mendes 

C.  p.  A.,  of  the  firm  Touche,  Niven  &  Company 

Delicately  Adjusted  Position  of  the  Utilities  Has  Made  Them 
More  ResjKjnsive  to  Financial  Disturbance  of  the  War — 
Some  Accounting  Problems  Must  Be  Clarified,  but  Solution 
Lies  Chiefly  in  Frank  and  Full  Publicity  and  Efficient  Economy 


THE  history  of  every  important  war  teaches  that 
immediately  thereafter  a  so-called  period  of  re- 
construction sets  in,  its  length  depending  largely 
upon  the  extent  of  the  conflict,  the  havoc  wrought, 
both  in  lives  and  property,  and  the  extent  to  which  the 
morale  of  the  population,  generally,  may  have  been 
affected  through  individual  or  personal  losses,  and 
also  depending  upon  either  the  favorable  or  the  un- 
favorable conclusion  of  the  conflict. 

It  would  seem  that  in  this  country  the  present 
period  is  very  much  like  that  which  existed  during  the 
decade  or  so  immediately  following  the  Civil  War,  but 
greatly  aggravated  because  of  the  vastness  of  the 
World  War,  and  this  despite  the  fact  that  the  actual 
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•Abstract  of  address  delivered  before  the  annual  convention  of 
the  American  Electric  Railway  Accountants'  Association,  Atlantic 
City,  N.  J.,  Oct.  13.  1920. 


conflict,  fortunately,  did 
not  reach  our  shores.  A 
period  of  reconstruction  is 
generally     when     certain 

businesses,  wage  earners  and  others  derive  extraordi- 
nary income  or  benefit  in  contrast  to  those  who,  un- 
happily, find  themselves  in  the  opposite  condition,  in 
which  plight,  it  must  be  admitted,  are  to  be  found  prac- 
tically all  public  utilities  comprising  interurban,  tele- 
phone, telegraph,  gas,  electric  and  water  companies. 

By  reason  of  the  supervision  exercised  by  the  com- 
monwealth, public  utilities,  as  such,  are  not  in  as  favor- 
able a  position  as  most  industries.  Without  the  per- 
mission of  either  State  or  Federal  commissions,  they 
are  unable,  usually,  to  increase  their  revenue  to  con- 
form to  increased  costs.     Considerable  time  usually 
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elapses,  therefore,  between  the  date  of  the  application 
for  an  increase  in  rates  or  tariffs  and  the  date  that  it 
is  granted,  if  at  all,  and  the  increase,  if  granted,  does 
not  always  come  up  to  the  expectations  of  the  public 
utility  as  evidenced  by  its  application,  the  decisions 
of  the  commissions  being  necessarily  governed  or 
dominated  to  a  considerable  degree  by  public  senti- 
ment, or  in  some  cases  even  by  political  expediency. 
Unfortunately,  public  sentiment,  as  a  rule,  is  biased, 
being  molded  largely  through  the  opinions  expressed 
in  the  press,  which  may  either  be  based  upon  incom- 
plete information  regarding  the  pertinent  facts  or  may 
be  deliberately  suppressed  by  it. 

In  order  to  give  proper  and  efficient  service  for  any 
length  of  time,  a  public  utility  must  be  in  a  healthy 
financial  condition.  The  question  naturally  arises, 
then,  when  is  a  public  utility  in  a  healthy  financial 
condition?  The  answer  would  seem  to  be:  When  the 
utility  receives  reasonable  or  ample  compensation  for 
the  services  it  renders ;  sufficient  to  pay  the  necessary 
operating  expenses  commensurate  with  the  service 
demanded  by  the  public,  sufficient  to  pay  for  renewals 
and  replacements  of  worn-out  and  obsolete  equipment, 
sufficient  to  provide  necessary  funds  for  the  purpose 
of  extending  its  service  along  with  the  development  of 
the  community  served,  and  lastly,  though  not  the  least 
important  factor,  sufficient  to  reasonably  compensate 
capital  for  its  investment  and  the  consequent  hazard 
undertaken.  The  notion  seems  to  prevail  quite  gen- 
erally nowadays  that,  because  of  the  comparatively 
large  capital  investments  in  them,  public  utilities  have 
unlimited  and  inexhaustible  resources,  to  which  the 
ordinary  rule  that  income  must  at  least  balance  ex- 
penditure does  not  apply,  the  public  failing  to  realize 
that  such  a  situation  cannot  exist  and  that,  to  use  an 
old  expression,  "it  is  impossible  to  draw  water  from  a 
stone." 

To  give  adequate  service  in  a  growing  community  a 
public  utility  must  interest  new  capital,  thus  enabling 
it  to  secure  the  additional  facilities  required  for  an  ex- 
tension of  service.  At  the  prevailing  high  rates  of  in- 
terest occasioned  by  the  general  financial  situation  the 
problem  of  interesting  new  capital  is  indeed  a  very 
serious  one. 

Strictly  speaking,  public  utilities  are  not  in  a  posi- 
tion to  compete  in  a  tight  money  market.  The  margin 
between  their  gross  revenue  and  expenses  is  never 
sufficient  to  warrant  paying  what  might  appear  to  be 
exorbitant  rates  of  interest,  even  if  they  were  willing. 
Because  of  the  regulations  and  attitude  of  the  commis- 
sions, however,  and  in  some  instances,  the  restrictions 
placed  upon  them  by  statute,  public  utilities  are  not 
permitted  to  sell  their  securities  at  a  discount,  this 
term  not  only  comprehending  "discount"  in  its  usually 
accepted  meaning  but  including  expenses  incidental 
to  the  refinancing  which  proper  accounting  proced- 
ure would  permit  as  a  part  of  the  cost  of  the  new 
money. 

Short  Term  Notes  Recommended 
Without  necessarily  desiring  to  lay  down  a  fixed 
rule,  under  the  present  abnormal  conditions  it  is 
probably  the  best  theory  for  public  utilities  to  issue 
short  term  notes  at  market  rates,  secured  by  long  term 
treasury  bonds  at  normal  rates  deposited  as  collateral 
for  the  short  term  notes.  This  is  on  the  assumption, 
of  course,  that  upon  maturity  of  the  short  term  notes 
conditions  in  the  financial  world  will  have  adjusted 


themselves  to  a  more  normal  basis,  and  it  will  then 
be  possible  to  issue  the  long  term  bonds  in  substitu- 
tion for  the  notes.  In  this  connection,  the  fact  should 
not  be  overlooked  that  in  some  instances  refinancing 
may  be  prevented  through  the  fact  that  other  long 
term  bonds  already  are  outstanding,  to  which  the  new 
issue  would  necessarily  be  subordinated  and  would 
therefore  have  to  bear  a  much  higher  rate  than  ordi- 
narily rules  for  that  class  of  security.  This  condition 
was  one  of  the  factors  prevailing  in  some  recent  re- 
financings. 

Service-at-Cost  Ordinances  and  Franchises 

Consideration  of  this  subject  would  not  be  complete 
without  some  reference  to  the  so-called  "service-at- 
cost"  ordinances  and  franchises,  which,  so  far,  have 
only  been  applied  effectively  to  electric  street  rail- 
ways in  several  large  cities — including  Cleveland,  Cin- 
cinnati, Youngstown,  Rochester,  Dallas  and  Montreal 
— although  there  is  now  agitation  for  the  operation 
of  gas  and  electric  companies,  and  possibly  other  pub- 
lic utilities,  on  the  same  basis.  In  theory  this  is  a 
commendable  scheme,  but  the  advantages  to  the  com- 
munity, on  the  one  hand,  and  the  proprietary  interest, 
on  the  other  hand,  are  frequently  not  as  real  as  they 
may  seem.  The  plan  has  a  tendency  to  restrict  serv- 
ice in  some  instances  and,  more  particularly  in  a 
period  during  which  abnormal  conditions  prevail, 
almost  invariably  prevents  extension  of  property  and 
improvement  of  service.  The  incentive  to  economy 
and  efficiency  is  also  to  a  very  great  extent  removed 
by  the  guarantee  of  the  return  on  the  fixed  capital 
investment  of  the  company.  Furthermore,  a  certain 
duplication  of  expense  is  almost  inevitable  under  the 
plan,  the  ordinance  usually  providing  for  a  traction 
commissioner  with  authority  to  organize  a  department 
of  his  own.  To  counteract  the  tendency  to  extrava- 
gance and  to  cultivate  an  incentive  for  economical 
management  bonus  systems  are  in  effect  in  some  cities 
in  conjunction  with  the  "service-at-cost"  plan.  It 
should  also  be  noted  that  in  some  instances  the  com- 
munities affected  have  been  known  to  object  to  a 
proper  interest  return,  even  on  the  reduced  valuation 
placed  on  the  property  involved.  Again,  it  should  be 
noted  that  while  the  theory  of  the  plan  is  good,  it 
would  seem  that  those  who  conceived  and  first  advo- 
cated it  were  rather  attempting  to  place  themselves 
in  a  favorable  light  with  the  public,  without  regard 
to  all  of  the  essential  elements;  the  result  being 
that,  in  some  "service-at-cost"  franchises,  no  refer- 
ence is  made  to  such  an  important  factor  as  deprecia- 
tion, it  being  impossible,  therefore,  for  the  public 
utility  to  provide  a  fund  for  that  purpose.  Inci- 
dentally, the  company  is  started  out  on  an  altogether 
unsound  and  erroneous  basis,  especially  in  relation 
to  the  public,  which,  once  having  formulated  an  idea, 
usually  more  or  less  hazy,  regarding  the  provisions 
of  the  ordinance,  can  only  adjust  itself  to  the  proper 
attitude  with  extreme  difficulty,  necessitating  propa- 
ganda of  an  educational  nature,  which  in  certain 
communities  the  press  is  not  willing  to  support. 

Public  utilities  are  not  altogether  blameless  for  the 
predicament  in  which  they  find  themselves.  They  are 
largely  responsible  for  a  number  of  conditions  that 
now  give  them  embarrassment  which,  with  a  little 
foresight  in  the  past,  very  easily  could  have  been 
obviated.  Perhaps  the  point  most  subject  to  criticism 
or,  at  any  rate,  the  matter  which  has  been  responsible 


788 


Electric    Railway    Journal 


Vol.  56.  No.  le 


for  the  major  part  of  the  adverse  criticism,  is  the 
overcapitalization  and,  it  may  be  stated,  the  cumula- 
tive capitalization  that  unfortunately  has  prevailed 
in  not  a  few  instances,  but  which  during  later  years 
has  been  prevented  by  the  supervision  of  the  commis- 
sions under  the  regulatory  powers  conferred  upon 
them  by  statutes.  Of  course,  some  of  the  reorganiza- 
tions and  consolidations  effected  in  the  past  were 
.justified  by  the  peculiar  conditions  prevailing  in  cer- 
tain communities,  and,  while  sometimes  the  apparent 
effect  may  have  been  to  inject  water  into  the  under- 
taking, the  actual  result  was  to  provide  a  more  efficient 
and  better  co-ordinated  organization,  capable  of  ex- 
panding the  service  in  direct  relation  to  the  increased 
demands  of  the  community  served.  Subsequent  bene- 
fits derived  by  the  community,  arising  through  these 
mergers,  usually  have  justified  them,  as  they  not  only 
tend  toward  economy  in  management,  with  conse- 
quent better  service,  but  also  make  it  possible  to  give 
more  extended  service.  The  objectionable  features, 
by  reason  of  the  supervision  exercised  by  the  com- 
missions, have  been  corrected  and  practically  elimi- 
nated during  recent  years. 

Some  Accounting  Suggestions 

Certain  erroneous  principles  of  accounting,  as 
reflected  on  the  books  of  some  public  utility  com- 
panies, are  also  partly  responsible  for  their  predica- 
ment.    These  may  be  summarized  briefly  as  follows : 

(a)  Not  a  few  companies  accrue  taxes  and  other  ex- 
penses that  are  of  a  recurring  nature  on  anything  but  a 
scientific  basis.  It  is  asserted  quite  often  that  public  utili- 
ties, because  of  their  peculiar  nature,  .should  not  accrue 
taxes  and  other  similar  items  of  expense  in  that  which  most 
industries  and  businesses  find  the  most  desirable  procedure 
to  follow  in  order  to  reflect  proper  operating  results.  The 
claim  is  made  that  taxes  should  only  be  accrued,  if  at  all, 
in  an  amount  sufficient  to  take  care  of  actual  cash  dis- 
bursements that  must  be  made  for  taxes  during  a  given 
period  as  and  when  they  fall  due.  From  an  accounting 
standpoint  such  a  procedure  is  indefensible,  and  as  a  prac- 
tical proposition  its  merit  can  be  questioned  quite  seriously. 
Proper  accounting,  whether  it  be  either  for  an  industrial 
organization  or  for  public  utility,  demands  that  taxes  be 
accrued  for  the  period  covering  which  they  are  payable  in 
relation  to  the  expenditures  of  the  state,  or  municipality, 
as  evidenced  by  information  usually  shown  on  the  tax  bills, 
and  if  not  so  shown  by  information  that  always  can  be 
obtained  from  the  tax  officials,  and  not  necessarily  for  the 
period  to  the  last  date  by  which  the  taxes  must  be  paid 
in  order  to  obviate  the  assessment  of  fines  or  penalties. 
This  seems  to  be  so  obvious  as  to  require  no  further  argu- 
ment. 

(b)  Depreciation  also  seems  to  be  quite  a  bone  of  con- 
tention, the  amount  provided  for  this  item  on  the  books  of 
some  public  utilities  being  dependent,  in  a  great  measure, 
on  how  much  tariff  the  gross  income  can  stand.  The  man- 
ner in  which  reserve  accounts  for  depreciation  are  handled 
quite  often  indicates  that  the  first  principles  of  good  ac- 
counting theory  and  practice  are  ignored  altogether.  A 
reserve  account,  as  such,  is  only  an  account  established  for 
the  purpose  of  equalizing  the  expense  or  loss  entailed 
through  the  gradual  wearing  away,  or  passing  out  of  ex- 
istence of  property,  by  reason  of  its  use  or  otherwise,  so 
that  when  it  eventually  becomes  necessary  to  replace  the 
property,  the  entire  charge  will  not  be  made  to  the  opera- 
tions of  the  period  in  which  the  replacement  is  made,  or 
possibly  capitalized,  but  may  instead  be  borne  by  the  re- 
serve account.  Properly  to  create  a  reserve  for  deprecia- 
tion it  is  necessary  to  credit  currently  to  the  reserve  ac- 
count definite  amounts,  calculated  on  the  basis  of  rates  of 
depreciation  developed  as  the  result  of  experience,  by  cor- 
responding reductions  of  the  gross  earnings  derived  from 
operations.  Any  other  treatment  of  a  reserve  account, 
such,  for  instance,  as  crediting  to  it  arbitrary  amounts  at 
irregular  intervals,  serves  no  useful  purpose  whatsoever 
and  might  as  well  be  abandoned.  From  a  financial  point 
of  view,  of  course,  the  stockholder  and  investor  is  inter- 
ested in  seeing,  and  is  entitled  to  know,  that  adequate  re- 
serves are  being  made  by  a  public  utility  in  arriving  at  the 


results  from  operations  shown  in  its  published  statements. 
It  should  be  emphasized,  furthermore,  that  a  reserve  ac- 
count of  itself  does  not  provide  the  funds  necessary  for 
replacements  and  obsolescence.  A  proper  program  to  in- 
sure that  any  business  will  be  uniformly  successful  over  a 
period  of  years  where  the  investment  in  plant  is  a  vital 
and  important  factor  contemplates  the  laying  aside,  or  ear- 
marking, of  specific  funds  or  investments  for  the  purposes 
stated.  Any  amount  of  bookkeeping  would  not  provide  the 
funds  necessary  to  achieve  the  desired  result  as  they  can 
only  be  derived  from  the  usual  sources. 

(c)  Another  questionable  practice  adopted  by  some  public 
utilities,  which  is  related  very  closely  to  the  foregoing,  is- 
to  write  off  over  a  term  of  years  the  capital  investment  in 
wornout,  old  or  obsolete  equipment,  after  its  replacement 
by  new  equipment,  instead  of,  in  the  first  instance,  having 
written  off  the  equipment  over  the  period  during  which  it 
was  used,  and  providing  a  reserve  for  depreciation  cover- 
ing the  new  equipment,  on  the  basis  of  recognized  rates  of 
depreciation,  over  the  term  of  its  probable  life.  Such  prac- 
tice merely  tends  to  put  off  the  evil  day  when  an  account- 
ing eventually  must  be  made,  but,  aside  from  a  miracle, 
does  not  prevent  it.  Many  public  utilities,  finding  them- 
selves in  the  predicament  of  having  exhausted  important 
units  of  their  plant  investment  without  having  made  due 
provision  for  their  replacement,  as  explained,  are  confronted 
today  with  this  situation. 

(d)  A  further  inconsistency  that  seems  to  prevail  more 
or  less  generally  is  that  of  including  allowances  for  deprecia- 
tion in  arriving  at  the  basis  for  establishing  rates  and  then, 
on  the  other  hand,  objecting  to  the  reduction  of  the  plant 
or  investment  account  for  the  determination  of  capital 
values  for  the  same  purpose  or  of  invested  capital  for 
Federal  tax  purposes  and,  occasionally,  also  for  the  pur- 
poses of  the  published  financial  statements. 

Concerning  the  foregoing  fallacies,  no  sound  reasons 
can  be  advanced  for  handling  the  accounts  of  public 
utilities  in  any  other  manner  than  on  the  basis  recog- 
nized by  proper  accounting  procedure  developed  as 
the  result  of  the  experience  gained  in  other  sound 
businesses  and  representative  industries.  Public 
accountants  are  often  confronted  with  the  argument 
that  certain  features,  by  reason  of  conditions  peculiar 
to  a  business  under  examination,  must  be  considered 
from  a  different  angle  than  that  from  which  similar 
items  may  be  treated  in  other  unrelated  businesses. 
While,  admittedly,  differences  do  occur  which  require 
special  treatment,  the  matters  set  forth  above  are 
fundamental,  and  should  apply  to  all  businesses,  not 
even  excepting  public  utilities. 

To  conclude,  then,  the  principal  financial  problems 
which  must  be  solved  by  public  utilities  during  the 
so-called  period  of  reconstruction  through  which  we 
are  now  passing  may  be  considered  to  arise,  on  the 
one  hand,  from  the  abnormally  high  interest  rates 
which  preclude  the  possibility  of  obtaining  funds  for 
development  or  of  refinancing  maturing  obligations 
on  anything  short  of  the  most  ruinous  terms;  from 
the  urgent  necessity  which  exists  for  the  carrying  out 
of  long  deferred  improvements  and  from  the  exces- 
sively high  cost  of  new  construction  and  equipment; 
and,  on  the  other  hand,  from  the  shrinking  margin 
between  operating  revenue  and  expenses,  due  to  in- 
creasing costs  and  the  indifference  of  the  public  to 
the  vital  need  for  adequate  increases  in  rates.  The 
remedy  appears  largely  to  lie  in  the  presentation  of 
facts  and  figures  to  the  public  and  to  the  public  serv- 
ice commissions,  stated  upon  the  soundest  basis  and 
with  the  utmost  measure  of  frankness;  in  the  educa- 
tion of  the  public  to  the  justice  of  the  claims  of  the 
public  utilities  and  to  a  realization  of  the  truth  that 
efficient  service  cannot  be  rendered  for  any  length  of 
time  without  adequate  compensation  to  capital  and, 
lastly,  in  the  practical  exemplification  of  the  truth 
that  a  penny  saved  is  a  penny  earned,  by  a  continuance 
of  the  measures  tending  toward  rigid  economy. 
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The  Motor  Bus  in  Urban  Transportation' 

By  George  J.  Shave^  and  Frank  C.  Pick* 

London  General  Omnibus  Company,  Ltd. 

The  Superiority  of  the  Motor  Bus  for  Light  Continu- 
ous Traffic  Is  Shown,  the  Tramway  Being  Econom- 
ical   for    Heavy    Continuous  and   Peak-Load  Traffic 


THE  WRITERS  of  this  paper  are  engaged  in  the 
management  of  motor  omnibus  services  in  Greater 
London.  Their  position  is  unique  in  that  London, 
unlike  any  other  metropolitan  city  in  the  world,  has 
depended,  and  still  depends,  upon  the  omnibus  for  a 
large  proportion  of  its  passenger  movement.  In  the 
year  1920,  that  is  now  closing,  it  is  estimated  that  the 
underground  railways  will  have  carried  675,000,000 
passengers,  the  suburban  steam  and  electric  railways 
350,000,000,  the  tramways  or  street  railways  1,100,- 
000,000  and  the  motor  omnibuses  1,035,000,000,  so  that 
each  instrument  of  transport:  railway,  tramway  and 
motor  omnibus,  will  have  approximately  a  third  share 
in  the  total  movement. 

The  motor  omnibus  is  the  successor  of  the  horse 
omnibus,  and  the  horse  omnibus  occupied  in  the  past 
those  streets  in  London  which  are  now  traversed  by 
electric  tramways.  The  tramway  is  the  usurper.  The 
mileage  of  streets  and  roads  in  Greater  London  occu- 
pied by  electric  tramways  is  348.  The  mileage  of  streets 
and  roads  still  occupied  by  motor  omnibuses  is  577, 
of  which  222  miles  are  over  the  tracks  of  the  tram- 
ways. 

The  problem  of  the  relationships  between  tramways 
or  street  railways  on  the  one  hand  and  motor  omnibus 
routes  on  the  other  is  thus  a  peculiar  problem  in  Lon- 
don. This  paper  makes  no  profession  of  dealing  with 
it,  although  many  of  the  facts  given  in  the  paper  are 
necessarily  drawn  from  London  experience.  Last  year 
the  writers  had  the  pleasure  and  advantage  of  visiting 
the  United  States  of  America  and  seeing  some  of  the 
important  systems  of  street  railways  which  now  serve 
the  great  cities  of  that  country,  and  they  have  endeav- 
ored to  keep  in  mind  the  fact  of  the  existence  of  the 
street  railway  as  the  predominant  factor  in  urban  de- 
velopment in  expressing  the  views  which  follow. 

A  Historical  Note 

It  must  be  admitted  that  the  motor  omnibus  is  a 
late  comer  into  the  field  of  urban  transportation  and 
has  therefore  provoked  controversy.  Every  controversy 
has  a  historical  background,  and  so  it  is  in  this  case. 

The  origin  of  things  always  seems  to  be  involved  in 
obscurity,  even  though  the  origin  is  quite  recent.  It 
is  therefore  difficult  to  be  certain  of  the  truth  of  what 
is  next  stated.  When  was  the  first  electric  railway 
built?  The  answer  would  seem  to  be  in  1881  at  Licht- 
enfeld,  near  Berlin.  The  first  tramway  or  street  rail- 
way would  seem  to  date  back  to  1883,  several  places  in 
Great  Britain  competing  for  the  priority  being  almost 
contemporaneous.  In  the  United  States,  Cleveland  (Ohio) 
apparently  enjoys  priority  with  a  short  section  built 
in  1884.  Whatever  the  settlement  of  this  jealous  dis- 
pute, the  fact  remains  that  the  street  railway  is  not  very 

•Abstract   of  address    before   American   Electric    Railway    .4sso- 
ciation,  Atlantic  City,  N.  J.,  Got.   14,  1920. 
t. Manager  of  maintenance. 
JCommercial  manager. 


old,  but  yet  much  older  than  the  motor  omnibus.  For 
the  first  motor  omnibus  in  public  service  occurred  in 
London  in  1897.  It  was  experimental  only  and  from 
that  date  to  1902  remained  in  an  experimental  state; 
1904  is  the  first  year  of  effective  motor  omnibus  opera- 
tion. The  motor  omnibus  then  advanced  a  little  more 
each  year  until  by  1911  it  had  entirely  supplanted 
its  predecessor  the  horse  omnibus.  London  is  dis- 
tinguished in  being  the  pioneer  of  the  motor  omnibus 
in  public  service. 

Between  the  introduction  of  the  street  railway  and 
the  perfection  of  the  motor  omnibus  for  public  service 
there  is  a  gap  of  about  twenty-five  years.  These  years 
were  crowded  with  every  sort  of  improvement  and 
development  of  street  railways,  especially  in  America, 
so  that  by  the  time  the  motor  omnibus  was  in  a  posi- 
tion to  become  a  competitor  the  street  railway  had 
established  itself  as  the  one  generally  accepted  means 
of  dealing  with  urban  passenger  transport.  By  that 
time  there  would  be,  at  a  guess,  over  35,000  track-miles 
of  street  railway  in  the  United  States,  built  at  a  cost 
of  some  $3,600,000,000,  and  carrying  9,000,000,000  pas- 
sengers in  the  year. 

Further,  it  is  of  especial  interest  to  observe  that  the 
underground  and  elevated  railways  of  American  cities 
were  not  a  new  departure  in  urban  transport,  the  in- 
trusion of  a  new  factor,  so  much  as  a  progressive 
specialization  of  the  street  railway,  the  provision  of  the 
street  railway  not  on  the  surface  of  the  street  but  above 
or  below  the  street  proper,  running  over  its  own  right 
of  way  to  avoid  delay  and  reduce  congestion.  Similarly, 
the  interurban  railways,  which  correspond  closely  to  the 
branch  lines  of  our  English  main  line  railways,  are 
merely  an  extension  or  adaptation  over  the  country  of 
the  urban  street  railway.  And  this  is  a  continuing 
process.  The  motor  omnibus  comes  in  to  disturb  a  situ- 
ation which  is  primarily  based  upon  the  street  railway 
as  the  one  dominant   factor. 

Unlike  London,  therefore,  the  motor  omnibus  in 
America  finds  a  large  portion  of  its  prospective  field 
occupied  by  a  well  organized  and  established  rival,  and 
this  historical  accident  accounts  largely  for  the  con- 
troversy which  is  now  being  waged. 

The  Street  Car  and  Motor  Omnibus 
Compared 

In  any  discussion  of  the  relative  merits  and  capacities 
of  the  street  railway  and  the  motor  omnibus  route,  it 
is  first  of  all  important  to  compare  the  vehicles  em- 
ployed as  instruments  of  transport.  The  principal  fac- 
tors in  such  a  comparison  are  four:  Speed  of  operation, 
road  occupation,  convenience  and  flexibility  of  opera- 
tion,  and   passenger  accommodation. 

In  London  the  authorized  maximum  speed  of  a  motor 
omnibus  under  the  regulations  governing  its  use  on 
the  streets  is  12  m.p.h.  This  is  generally  agreed  to  be 
too  low  a  speed  and  there  could  be  little  opposition  to 
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its  increase  to  18  m.p.h.  It  is  hoped  soon  to  effect  this 
amendment.  \The  average  speed  in  actual  operation 
under  urban  conditions  of  traffic  is  about  10  m.p.h.  This 
allows  for  an  average  of  three  or  four  stops  to  the  mile. 
The  practice  has  not  hitherto  been  to  mark  out  fixed 
stops  for  the  motor  omnibuses  but  to  requife  the  vehicles 
to  stop  to  pick  up  and  set  down  as  required  by  the  traf- 
fic. Recently  a  scheme  of  fixed  stops  has  been  adopted 
experimentally  on  certain  routes.  The  stops  are  care- 
fully surveyed  to  cover  traffic  holdups  which  are  not 
included  above,  and  average  four  compulsory  and  two 
optional  stops  to  the  mile.  This  alteration  has  been  in- 
strumental in  slightly  raising  the  average  speed  of 
operation. 

In  London  the  tramways  have  maximum  authorized 
speeds  ranging  from  6  to  16  m.p.h.,  according  to  vary- 
ing physical  conditions  governing  the  track,  such  as 
gradients,  curves,  width  of  streets,  and  so  forth,  the 
normal  speed  being  12  m.p.h.,  as  for  omnibuses.  Again 
this  is  thought  to  be  too  low  for  modem  improved 
conditions,  and  it  is  expected  that  it  will  be  raised  to 
a  figure  comparable  with  that  for  the  motor  omnibus 
given  above.  The  actual  average  speed  of  operation 
under  urban  conditions  of  traffic  is  about  9  m.p.h.,  which 
covers  an  average  of  five  stops  to  the  mile.  These  stops 
are  fixed  and  marked  and  are  of  two  kinds,  compulsory 
and  optional.  There  are  on  the  average  nine  to  ten  to 
the  mile  of  track  and  actual  stops  are  made  at  50  per 
cent  of  them.  The  too  great  frequency  of  the  stops, 
even  looked  at  from  the  point  of  view  of  reasonable 
public  convenience,  is  a  determining  cause  in  the  rela- 
tively less  efficient  speed  of  the  tramcar  compared  with 
the  motor  omnibus.  There  will,  however,  always  be  a 
slight  gain  of  speed  in  favor  of  the  motor  omnibus 
because  of  its  quicker  stopping  and  starting.  And 
there  will  always  be  a  factor  operating  in  favor  of  the 
motor  omnibus  in  that  the  tramway  speed  is  neces- 
sarily that  of  the  slowest,  most  labored  car. 

Turning  to  New  York,  the  figures  given  to  us  as 
the  average  working  speed  of  street  cars  in  Manhattan 
was  7  m.p.h.  (while  the  maximum  speed  was  only  9), 
and  of  the  motor  omnibuses  in  Fifth  Avenue  8.5  m.p.h. 
The  same  feature  would,  therefore,  seem  to  be  present, 
but  at  a  lower  general  level  of  speed,  which  is  a  curi- 
ous trait.  In  the  other  cities  of  which  we  have  data 
there  is  improvement.  Detroit  showed  an  average  speed 
of  10  m.p.h.  and  Cleveland  of  11  m.p.h.  This  improve- 
ment we  ascertained  was  wholly  due  to  a  judicial  re- 
vision of  stops  and  a  limitation  in  the  number  of  them. 
In  Broadway,  New  York,  the  stops  have  mounted  to 
nearly  fifteen  to  the  mile,  a  usual  number  was  twelve, 
but  the  desired  number  was  not  more  than  eight. 
Stops  are  the  real  determinant  of  speed,  and  the  larger 
the  vehicle  the  longer  the  stop,  because  the  greater  the 
load.  This  must  be  borne  in  memory  in  connection 
with  the  accommodation  afforded  by  street  car  and 
motor  omnibus,  to  be  discussed  later. 

Having  regard  to  the  fact  that  the  street  railway  or 
tramway  usually  occupied  the  center  of  the  road  allotted 
to  fast-moving  traffic  there  is  every  reason  why  it 
should  operate  at  a  relatively  high  speed,  because  it  will 
then  be  less  obstructive  to  other  fast-moving  trafliic  in 
that  position.  This  and  the  danger  to  passengers  board- 
ing and  alighting  in  the  center  of  the  road  would  seem 
to  dictate  a  policy  of  few  and  well-regulated  stops  as 
the  right  one. 

Road  occupation  is  a  function  of  the  speed  of  opera- 
tion, and  the  size  of  the  vehicle.    There  has  always  been 


bitter  argument  as  to  whether  a  motor  omnibus  or  a 
street  car  occupies  the  roadway  to  the  greater  extent 
and  so  contributes  in  the  greater  degree  to  cause  con- 
gestion. In  London  there  is  fortunately  the  testimony 
of  the  London  Trafl^c  Branch  of  the  Board  of  Trade. 
In  its  report  for  the  year  1914  it  says: 

The  extent  of  occupation  of  the  carriageway,  both  in 
regard  to  time  and  space,  and  the  physical  obstacle  that 
each  moving  vehicle  presents  to  other  users  of  the  road, 
considered  in  conjunction  with  the  nature  of  its  move- 
ments, are  the  main  points  that  have  to  be  taken  into  ac- 
count in  arriving  at  the  coefficient  of  obstruction  for  each 
class  of  vehicle,  quite  apart  from  the  actual  work  done  by 
the  vehicle,  whether  it  be  the  quantity  of  goods  conveyed 
or  the  number  of  passengers  carried.  Such  matters  as  the 
general  convenience  that  a  public  conveyance  may  afford, 
or  the  freedom  from  accident  that  it  may  enjoy,  do  not 
directly  affect  the  point  under  consideration,  however  im- 
portant a  bearing  they  may  have  on  the  problem  generally. 
It  was  hoped  that  the  publication  of  a  scale  of  units  in 
1910  would  evoke  some  discussion  of  this  matter,  but  it 
attracted  very  little  attention,  and  for  want  of  any  better 
suggestion,  the  original  scale  has  been  adhered  to  hitherto 
in  the  census  calculations.  A  certain  amount  of  criticism, 
however,  has  more  recently  been  disclosed,  and  in  the  light 
of  the  further  four  years'  experience,  it  is  recognized  that 
some  modification  of  the  scale  might  make  these  figures 
compare  more  satisfactorily.  The  very  large  increase  in 
the  number  of  motor  omnibuses  in  service  has  brought  more 
prominently  to  notice  the  inconvenience  and  delay  to  other 
traffic  caused  by  their  drawing-in  toward  the  pavement  and 
stopping  at  intervals,  and  it  is  now  realized  that  sufficient 
importance  was  not  attributed  to  this  movement  originally. 
The  development  of  the  commercial  motor  and  the  intro- 
duction of  the  motor  parcel  car  also  entail  some  adjustment 
of  the  classification,  and  of  the  values  allotted  to  these 
vehicles. 

A  resurvey  of  the  table  was  therefore  undertaken 
with  a  view  to  arriving  at  some  more  authoritative 
figures  that  will  insure  sound  comparison  in  the  future, 
and  after  obtaining  many  well  qualified  opinions,  the 
following  revised  scale  has  been  decided  on,  and  the 
census  returns  of  previous  years  have  been  recalcu- 
lated accordingly: 


Passenger  Vehicles 
Electric  tram. 
Omnibus 


Trade  V'ehicJes 


Cabs 
Carriages 


(  Horse. . 

Motor. 
f  Hopse .  . 

Motor. 
'  Horse . . 
,  Motor. 


One  horse 


/  Fast. 


Two  horse 


Slow 
Fast 
Slow 
Light  motor,  fast .... 

Heavy  motor   |  gj^*' 

Barrows 4 

Cycles '  *  '        ^ 


With  the  increase  in  the  seating  capacity  of  the  motor 
omnibus  first  to  forty-six  and  then  to  fifty-seven,  which 
is  now  taking  place  in  London,  there  can  really  be  no 
question  at  all  left  that  as  a  cause  of  congestion  the 
motor  omnibus  is  a  smaller  contributor  than  a  tramcar. 
The  importance  of  this  factor  is,  however,  reduced 
where  roads,  as  in  America,  are  so  wide  that  there  is  no 
congestion.  Where  there  is  room  for  all  and  to  spare  it 
cannot  matter. 

Convenience  and  Flexibility  of  Operation 

This  factor  is  almost  a  corollary  of  the  preceding  one, 
that  of  road  occupation,  but  it  opens  up  two  or  three 
fresh  observations. 

The  motor  omnibus  can  accommodate  itself  to  the 
other  vehicular  traflSc  of  the  road.  It  can  pull  out  to 
the  middle  when  its  speed  is  good  and  fall  in  with  the 
quick-moving  traffic.  It  can  pull  into  the  side  when  its 
speed  is  poor  or  when  it  is  picking  up  or  setting  down 
and  so  fall  in  with  the  slow-moving  traflSc.  It  also  by 
this  facility  of  movement  directly  contributes  to  the 
safety  of  the  passenger  by  keeping  him  always  on  the 
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footwalk  and  obviates  the  creation  of  islands  or  safety 
zones,  which  occupy  part  of  the  available  road  space 
and  often   prove  seriously  obstructive. 

Again,  there  is  no  limit  to  the  extent  to  which  pas- 
senger traffic  can  be  dispersed  by  the  use  of  motor 
omnibuses.  Unlike  street  cars,  they  are  not  confined 
to  expensive  tracks  or  dependent  upon  continuous  con- 
nection with  a  source  of  power.  This  permits  of  the 
routes  and  services  being  taken  much  more  nearly  to 
the  actual  points  at  which  passengers  arise  in  the  resi- 
dential districts  or  to  which  they  proceed  in  the  com- 
mercial districts,  and  vice  versa.  This  is  a  great  gain. 
It  is  a  gain  in  convenience  to  the  passenger.  It  is  also 
a  gain  in  street  capacity,  for  a  wide  dispersal,  whether 
of  passenger  or  vehicular  traffic,  avoids  congestion  at 
particular  points.  Parallel  roads  may  readily  be  worked 
in  relief  of  each  other.  The  services  in  an  arterial  road 
may  branch  out  into  secondary  roads  on  either  side  at 
intervals,  helping  to  reduce  the  pressure  on  space  in  the 
roadway. 

This  reminds  us  of  the  striking  difference  which 
exists  between  the  layout  of  the  system  of  routes  of 
street  cars  in  an  American  city  and  the  layout  of  the 
system  of  motor  omnibus  routes  in  London.  In  an 
American  city  the  routes  are  few  and  direct  to  some 
central  point  or  diametrically  across  some  central  point. 
Passengers  not  desiring  to  make  rides  on  this  direct 
route  are  given  transfer  tickets  to  change  onto  another 
car  to  reach  the  destination  required,  which  is  not  on 
the  line  of  route  of  the  original  car.  In  London,  on  the 
other  hand,  routes  are  many  and  are  interlaced  so  that 
in  a  given  main  radial  there  may  be  service  proceeding 
to  five  or  six  different  destinations  by  different  routes, 
in  fact  to  all  destinations  for  which  there  is  an  appre- 
ciable traffic.  This  wide  choice  of  rides  removes  the 
need  for  any  transfer  or  exchange  ticket,  and  when 
such  tickets  have  been  tried  in  London  they  have  never 
been  taken  up  and  used  in  any  numbers  worth  record- 
ing. The  tramways  of  London  copy  as  far  as  possible 
the  motor  omnibus  routes  in  their  complexity,  but  the 
delays  at  junction  points  of  tramway  tracks  are  a 
deterrent  obstacle  to  the  practice.  The  motor  omnibus 
lends  itself  to  such  a  layout  of  routes  much  more  easily 
than  the  tramcar. 

Against  the  merits  of  dispersal  and  flexibility  is  to  be 
set  the  cost  of  maintaining  many  more  roads  suitable 
for  heavy  motor  car  traffic.  It  is  only  fair  to  note  this, 
although  main  roads  and  first  class  roads,  and  even 
secondary  roads  in  metropolitan  cities,  must  under  mod- 
ern conditions  always  be  made  up  to  this  expensive 
standard  quite  apart  from  the  running  of  motor  omni- 
buses over  them. 

Passenger  Accommodation 

While,  therefore,  the  motor  omnibus  must  be  held 
to  have  the  advantage  of  the  tramcar  or  street  car 
under  the  three  factors  already  discussed,  still  a  factor 
remains  which  somewhat  adjusts  the  balance  in  favor 
of  the  street  car,  and  that  is  the  passenger  accommo- 
dation. 

In  London  up  to  the  year  1919  the  standard  double- 
decked  motor  omnibus  seated  only  thirty-four  (sixteen 
inside  and  eighteen  outside),  while  the  standard  double- 
decked  tramcar  seated  seventy-eight  (thirty-two  inside 
and  forty-six  in  a  covered  upper  deck).  This  was  a 
heavy  handicap.  With  the  rise  in  the  costs  of  operation 
consequent  on  the  war  the  smaller  capacity  of  the  omni- 
bus restricted  earnings  and  became  uneconomical. 


Prior  to  the  war,  in  spite  of  the  difference  in  size,  the 
earning  capacity  per  mile  run  of  both  vehicles  had 
been  approximately  equal.  With  the  war  and  the  growth 
of  the  volume  of  traffic  occasioned  by  it  the  tramcar 
drew  ahead  of  the  motor  omnibus,  and  the  problem 
of  enlarging  the  motor  omnibus  became  acute.  For- 
tunately progress  in  design  since  1906,  when  the  pre-war 
type  of  omnibus  had  been  last  settled,  made  enlarge- 
ment an  easy  matter.  Early  in  1920  a  46-seat  omnibus 
(twenty-two  inside  and  twenty-four  outside)  was  built 
and  proved  successful.  The  comparison  of  the  old  and 
the  new  vehicles  with  the  regulations  establishing  the 
standard  approved  by  the  police  is  briefly  outlined  in 
the  following  figures: 

Police  Pre-War  Post-War 

Item                          Regulations  or  B  Type  or  K  Type 

Length " Not  to  exceed  23  ft.  22  ft.    6J  in.  22  ft.  7?  in. 

Height (..,..,...    12ft.    5  in.  12ft.     7  in.  12ft.    2  in. 

Width .■..'...'...   Not  to  exceed  7  ft. 

-    ViT^-           2in.  6ft.n!in.  7  ft.     IJin. 

Wheelbase Not  to  exceed  14  ft. 

6  in.                     -  12  ft.  lOMn.  Mft.    2}  in- 

Overhang  over  back  axle  7  ft.    6  in.  7  ft.     7i  in.  6  ft.    7j  in. 

Weight*  unladen Not  to  exceed  3  tons 

10  cwt.  3tonsl2cwt.  3tons9cwt. 

Weight  laden Not  to  exceed  6  tons  6  tons  6  tons  1 3  cwt. 

The  police  have  permitted  variations  in  the  weights. 

It  may  be  observed:  (a)  That  the  increased  load  was 
obtained  without  any  increase  in  the  over-all  dimensions 
permitted;  (b)  that  with  a  lengthened  wheelbase  and 
improved  springing  the  additional  weight  meant  less 
and  not  more  road  shock;  (c)  that  the  general  safety 
of  the  vehicle  when  fully  laden  has  been  improved  by 
lowering  the  floor  of  the  vehicle  from  35  in.  above  the 
road  surface  to  only  29  in.  above  the  road  surface,  and 
consequently  the  center  of  gravity  is  lower  too. 

Once  a  new  departure  in  design  was  initiated  de- 
velopment was  speedy.  The  46-seat  omnibus  was  not 
final.  Experience  with  its  operation  almost  instantly 
revealed  the  possibility  of  something  still  more  com- 
modlus,  and  a  57-seat  omnibus  has  been  built  experi- 
mentally. This  too  proved  successful  and  250  of  the 
type  are  now  under  manufacture.  The  handicap  of  the 
motor  omnibus  has  therefore  been  appreciably  reduced. 
The  principal  tramway  authority  in  London  is  so  much 
moved  by  the  success  of  the  new  omnibus  that  it  is 
seeking  from  Parliament  powers  to  run  omnibuses 
itself,  and  has  offered  a  prize  of  £1,000  for  a  design  of 
a  new  tramcar. 

Reverting  to  the  other  side  of  the  account,  the  street 
car  scores  by  its  ability  to  draw  a  trailer.  This  doubles 
the  seating  capacity  of  a  traffic  unit  and  might  be  a 
conclusive  advantage  if  it  were  not  that  a  track  cannot 
carry  as  many  double  units  as  it  can  single  units  under 
actual  working  conditions.  There  is  talk  of  a  motor 
omnibus  trailer,  but  up  to  the  present  this  is  idle. 

A  standing  load  is  not  at  this  time  permitted  in  Lon- 
don, the  concessions  of  the  war  period  being  withdrawn. 
The  policy  that  resists  a  standing  load  is  open  to  ques- 
tion, especially  when  the  large  number  of  short  riders 
on  street  vehicles  and  the  popularity  of  the  open  crush 
spaces  on  French  and  German  street  cars  and  motor 
omnibuses  is  considered.  America  enjoys  exactly  the 
reverse  policy,  for  the  writers  discovered  that  even  the 
various  traffic  commissioners  expected  in  the  rush  hours 
some  fair  percentage  (50  to  75  per  cent)  of  the  load 
carried  to  be  standing.  This  introduces  a  new  element 
into  the  discussion  of  passenger  accommodation  in 
America. 

The  street  car  of  the  usual  type  seats  fifty  to  sixty 
passengers,   and   easily   accommodates   as   many   more 
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standing.  The  motor  omnibus  of  the  predominant  type 
now  in  use  seats  forty-two  to  forty-four,  but  accommo- 
dates at  the  most  eight  or  ten  others.  Motor  omni- 
buses to  seat  up  to  sixty  are  projected,  but,  so  far  as 
the  writers  are  aware,  are  not  in  effective  operation. 
The  handicap  of  the  motor  omnibus  therefore  persists 
under  American  conditions,  and  there  can  be  no  ques- 
tion that  accommodation  afforded  must  tend  to  become 
the  crucial  test  of  efficiency  in  street  transportation 
with  the  growing  congestion  of  the  streets  of  the  great 
cities. 

Cost  of  Operation 

Although  not  quite  in  the  same  category  as  the  four 
foregoing  factors,  the  factor  of  comparative  cost  of 
operation  still  remains  to  be  reviewed.  The  cost  per 
car-mile  of  operating  an  electric  street  railway  in  Lon- 
don is  slightly  more  than  the  cost  of  a  motor-omnibus- 
mile.  The  difference  is  negligible.  This  is  what  might 
be  expected,  for  both  vehicles  have  a  driver  and  a  con- 
ductor, and  need  garaging  and  repairs.  The  principal 
chance  of  divergence  must  rest  in  the  cost  of  fuel, 
electricity  based  on  coal  and  petrol  based  on  oil.  The 
danger  to  the  motor  omnibus  industry  seems  to  center 
in  the  fuel  problem.  The  world  stocks  of  oil  seem  less 
than  the  world  stocks  of  coal.  There  is  a  time,  calcu- 
lated to  be  not  very  far  off,  when  the  oil  will  be  ex- 
hausted. Fortunately  the  use  of  petrol  substitutes 
throws  open  a  door  to  a  wider  future.  Before  the  crisis 
comes  benzol  or  power  alcohol  may  have  achieved  com- 
mercial success.  Therefore  there  is  no  reason  to  fear 
that  there  will  ever  be  a  marked  divergence  in  the  costs 
of  the  two  methods  of  transport. 

On  the  other  hand,  the  capital  cost  of  tramways  far 
exceeds  the  capital  cost  of  providing  motor-omnibus 
routes  (the  ratio  is  over  three  to  one)  and  unless  this 
capital  cost  can  be  spread  over  a  dense  service  it  be- 
comes a  burdensome  charge  per  car-mile,  and  definitely 
places  the  tramcar  in  a  worse  position.  It  is  estimated 
that,  to  enable  competition  by  these  two  instruments  of 
transport  to  be  conducted  on  approximately  equal  terms 
as  to  cost  per  car-mile,  the  street-car  service  must 
amount  to  not  less  than  an  average  of  twenty-five  in  the 
hour  throughout  the  day  in  each  direction.  Then  some 
one  will  remark  that  the  competition  is  not  to  be  meas- 
ured in  car-miles,  but  in  passenger-place-miles,  and  so 
the  load  factor  comes  in  as  a  corrective.  As  it  varies 
from  city  to  city  with  the  conditions  and  circumstances 
of  the  traffic,  argument  about  it  is  fruitless.  In  London 
the  average  passenger  load  per  omnibus-mile  was  last 
year  twenty-seven  for  the  34-seat  vehicle  against  thirty- 
one  per  tramcar-mile  for  the  78-seat  vehicle. 

The  Passenger  Movement  of  the  Streets 

It  is  not  expedient  to  weigh  up  the  case  for  and 
against  the  motor  omnibus  as  it  has  been  developed  so 
far,  for  there  is  an  entirely  new  aspect  to  be  opened  up. 
Even  if  a  conclusion  could  be  reached  in  the  comparison 
of  the  two  vehicles,  the  street  car  and  the  motor  omni- 
bus, still  the  problem  to  be  solved  is  hardly  fully  stated. 
What  do  these  two  vehicles  aim  at  accomplishing?  What 
is  the  passenger  movement  of  the  streets  to  which  they 
are  to  be  applied?  WTiat  is  the  traffic  problem  to  be 
tackled?  It  is  impossible  here  to  answer  these  queries 
in  full  and  a  brief  examination  under  two  heads  must 
suffice,  namely,  street  capacity  and  passenger  density. 

One  reason  why  London  has  remained  a  motor  omni- 
bus city  is  the  narrowness  of  its  main  streets,  and  the 


irregularity  of  its  planning.  To  provide  double-track 
tramways  in  the  main  arterial  roads  has  not  been  pos- 
sible, and  the  tramway  tracks  in  some  of  the  roads  even 
now  contain  lengths  of  single  track,  or  double  tracks 
with  interlaced  lines.  This  happens  because  of  what 
may  be  termed  a  general  requirement  of  all  tramways 
in  England,  a  clear  space  between  the  outer  rail  and 
the  curb  of  not  less  than  9  ft.  6  in.  Yet  this  9  ft.  6  in. 
barely  allows  for  one  line  of  traffic  either  side  of  the 
tramway,  and  is  obviously  inadequate  to  make  proper 
provision  for  the  other  vehicular  traffic  in  such  a  street. 
One  would  have  thought  that  an  arterial  road  of  a  city 
carrying  a  tramway  would  have  been  of  a  width  sufficient 
for  the  movement  of  three  lines  of  traffic  in  each  direc- 
tion, of  which  the  two  center  lines  would  have  mainly 
consisted  of  street  cars.  London  is  a  shameful  way 
behind  such  a  standard.  London  has  tramways  which 
ought  never  to  have  been  constructed  as  they  are. 

This  narrowness  of  the  streets  and  the  pressure  of 
other  forms  of  vehicular  traffic  on  the  tramway  tracks 
react  on  the  capacity  of  these  tracks  themselves.  Under 
favorable  conditions  the  maximum  number  of  cars  pass- 
ing in  one  direction  across  a  point  in  a  continuous  run- 
ning track  is  only  about  sixty-five  in  the  hour  with 
trailers  attached,  or  eighty  without  trailers.  This  falls 
short  of  the  results  obtained  in  America,  but  there  the 
wideness  of  the  streets  tends  to  insure  continuous  free 
passage  to  the  street  cars.  The  fact  of  roads  being  wide 
and  generously  laid  out  invites  and  justifies  the  build- 
ing of  street  car  tracks.  It  is  this  entire  change  in  the 
aspect  of  the  streets  which  makes  the  new  American 
cities  tend  to  street  railways  while  the  ancient  European 
cities  tend  to  motor  omnibuses. 

Perhaps  it  may  serve  to  impress  this  difference  on 
the  mind  if  the  widths  of  a  few  principal  London 
streets  are  recorded.  The  Strand,  which  is  a  main 
east  and  west  channel  of  traffic,  is  in  places  only  32  ft. 
wide  in  the  carriageway.  It  is  now  being  slowly  widened 
throughout  to  give  a  carriageway  of  60  ft.  This  street 
carries  motor-omnibus  services  mounting  to  170  vehicles 
in  the  hour  in  each  direction  in  its  present  unsatisfac- 
tory state.  Oxford  Street,  the  other  main  east  and 
west  channel  of  traffic,  is  52  ft.  wide  in  the  carriageway, 
and  it  carries  motor-omnibus  services  mounting  to  199 
vehicles  in  the  hour  in  each  direction,  and  carried 
prior  to  the  war  as  many  as  246.  [The  best  result  for 
an  American  street  track  that  we  can  quote  for  com- 
parison is  120  in  one  direction  in  the  hour.]  When  the 
other  vehicular  traffic  of  these  streets  is  considered,  the 
above  results  are  emphatic  testimony  to  the  flexibility 
of  the  motor  omnibus  and  its  adaptability  to  streets  of 
such  a  character.  The  maximum-motor  omnibus  move- 
ment in  any  street  in  London  at  the  present  time  is  only 
216  vehicles  per  hour  in  each  direction.  This  occurs 
in  Whitehall.  The  physical  characteristics  of  the  streets 
and  roads  used  must  govern  the  choice  of  the  instru- 
ment of  transport  to  a  large  extent. 

Passenger  Density 

The  second  head  is  the  volume  of  passengers  offering 
for  transport,  and  this  must  be  looked  at  not  only  as  a 
total  number  offering  in  a  given  time,  such  as  a  day, 
month  or  year,  but  as  a  volume  unevenly  distributed 
over  the  given  time.  After  all,  whatever  instrument  of 
transport  is  chosen  it  must  be  capable  of  dealing  with 
the  passengers  when  the  movement  is  at  a  peak.  Here 
again,  while  some  features  are  common  to  all  cities, 
the  range  in  density  from  the  slack  .hour  to  the  rush 
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hour  varies  much.  Observation  in  London,  however, 
shows  one  curious  feature.  The  motor  omnibus  is  more 
successful  than  the  tramcar  in  attracting  passengers 
during  the  slack  hour,  and  experience,  therefore,  a  less 
disparity  in  its  loadings  throughout  the  day.  It  cre- 
ates a  traffic  which  cannot  be  secured  by  a  tramcar 
because  it  enjoys  a  greater  esteem  or  a  higher  prestige. 
In  New  York  the  same  feature  is  observed,  only  there 
the  higher  fare  helps  to  accentuate  the  distinction.  It 
is  more  fashionable  to  pay  the  higher  fare. 

It  is  possible  to  frame  an  ascending  scale  of  densities 
of  traffic,  and  to  note  the  limits  in  the  scale  which  mark 
the  service  capacity  of  different  instruments  of  trans- 
port. Such  a  rough  scale  prepared  for  London  would 
be  as  follows: 

Description  of  1  raffi- 

Very  light  .  rndcr  500.000  paserngers  per  mile  of  route  per  annum 

Light From  500.000  up  to  I.OOO.COO 

Medium From  1,000,000  up  to  4,000,000 

Heavy From  4,000,000  up  to  6,000,000 

Very  "heavy Over  6,000,000  passoigtrs  per  mile  of  route  per  annum 

Then,  calculating  the  maximum  possible  carrying 
capacity  of  the  flow  of  motor  omnibuses  or  tramcars 
through  the  streets  or  of  trains  on  a  railway  and  the 
minimum  possible  load  for  each  class  of  service  which 
would  be  economical  we  can  decide  as  follows: 

Very  light  passenger  traffic  can  only  be  economically 
carried  by  motor  omnibus. 

Light  passenger  traffic  is  best  carried  by  motor  omnibus, 
but  can  also  be  economically  carried  by  street  car. 

Medium  passenger  traffic  can  be  carried  by  motor  omni- 
bus, street  car  or  railway  train. 

Heavy  passenger  traffic  can  only  be  carried  by  street  car 
or  railway  train. 

Very  heavy  passenger  traffic  can  only  be  carried  by  rail- 
way train. 

Such  a  scale  may  be  applicable  to  American  condi- 
tions without  change,  but  probably  the  maximum  limits 
for  medium  and  heavy  traffics  are  slightly  higher. 

Another  method  of  analysis  is  interesting.  The  local 
passenger  movement  of  a  metropolitan  city  is  of  three 
types,  convergent,  incidental  and  dispersed.  Conver- 
gent traffic  flows  inward  and  outward  on  the  main 
radial  routes  chiefly  between  homes  and  workplaces. 
Its  characteristics  are,  first,  that  it  flows  irregularly 
in  peaks  and  shallows,  following  the  customary  divisions 
of  the  working  day ;  second,  that  it  covers  moderate  and 
long  distances.  Tramways  or  railways  are  the  most 
suitable  means  for  its  conveyance.  Incidental  traffic 
is  traffic  arising  in  and  around  the  various  centers  of 
activity  both  main  and  subsidiary.  Its  characteristics 
are,  first,  that  it  flows  evenly  throughout  the  day; 
second,  that  it  covers  short  distances.  Motor  omnibus 
routes  or  tramways  are  the  most  suitable  means  for  Its 
conveyance.  Dispersed  traffic  is  traffic  moving  trans- 
versely or  otherwise  eccentrically  in  the  area.  The 
characteristics  of  this  traffic  are  ill-defined,  but  gener- 
ally it  covers  moderate  or  long  distances.  It  is  usually 
a  light  traffic  and  comprises  a  large  element  of  pleasure 
riding.  Motor-omnibus  routes  or  railways  are  the  most 
suitable  means  of  transport  employed.  Convergent  or 
incidental  traffics  are  medium  to  heavy.  It  is  estimated 
that  in  London  40  per  cent  of  the  total  movement  is 
convergent,  40  per  cent  incidental  and  20  per  cent 
dispersed. 

This  analytical  method  of  approach  is  not  suggested 
to  lead  to  accuracy  of  diagnosis,  but  it  helps  to  clear 
up  the  judgment  of  those  who  must  prescribe  for  the 
traffic  problem. 

Having  set  out  briefly  the  pertinent  factors  that  must 


determine  the  judgment,  it  only  remains  to  indicate  the 
conclusions  which  can  fairly  be  drawn  from  them. 
When  is  a  motor-omnibus  route  the  correct  solution  of 
a  street  traffic  problem? 

But  before  commencing  to  give  an  answer  it  is  neces- 
sary to  ask  another  question.  Is  there  a  street  railway  ? 
If  there  is  a  street  railway  then  two  new  questions 
come  into  view.  Is  the  street  railway  capable  of  dealing 
satisfactorily  with  the  problem?  What  new  service 
can  the  motor-omnibus  route  afford? 

Competition  Justified 

Clearly,  where  the  street-car  service  at  its  maximum 
of  efficiency  is  unable  to  deal  with  the  traffic  wanting 
to  be  carried  at  the  time  of  maximum  movement,  it  is 
only  right  to  supplement  it  by  a  motor-omnibus  serv- 
ice. This  decision  only  presents  new  complications,  for 
when  the  point  of  maximum  movement  is  over,  there 
is  an  excess  of  service  and  the  task  is  to  decide  which 
of  the  competitors  shall  give  way.  There  is  no  doubt 
that  the  motor  omnibus  is  adapted  to  the  convenient 
handling  of  all  passenger  traflSc  up  to  a  density  of  5,000 
riders  per  hour  in  each  direction  (4,000,000  passengers 
per  mile  of  route  per  annum).  Hence  the  slack  hours 
can  usually  be  covered  by  motor-omnibus  routes,  leaving 
to  the  street  cars  the  duty  of  coming  in  to  relieve  the 
heavy  stream  of  the  rush  hours.  The  fact  of  the 
street  car  having  the  larger  accommodation  is  only  an- 
other index  of  the  rightness  of  this.  It  is  a  peak-load 
vehicle.  But  then  there  is  the  capital  sunk  in  track 
and  overhead  equipment,  power  plant  and  so  forth, 
standing  idle  for  the  greater  part  of  the  day,  so  that 
questions  of  efficiency  in  operation  must  be  qualifled  by 
financial  considerations.  Up  to  the  limit  indicated  it 
becomes  a  question  of  expediency. 

Clearly  again,  where  the  street-car  service  pursues 
a  direct  and  single  route  and  there  is  a  reasonable  vol- 
ume of  passengers  desiring  to  diverge  at  some  point  on 
this  route  to  destinations  on.  either  side,  motor  omnibus 
routes  passing  over  the  street-railway  tracks  and 
spreading  out  to  suit  the  public  requirements  are  justi- 
fied as  a  public  facility.  Such  routes  develop  and  cater 
for  new  traffic. 

Clearly  again,  where  a  motor-omnibus  route  proceeds 
over  a  street  railway  and  advances  beyond  it  it  is 
affording  a  new  facility  which  justifies  it.  The  overlap 
of  the  motor-omnibus  route  onto  the  street  railway 
should,  however,  not  exceed  such  reasonable,  length  of 
between  one  and  two  miles  as  will  give  a  continuous 
ride  to  short  distance  passengers  crossing  over  what 
would  otherwise  be  the  point  of  break  in  service. 

There  is  not  an  instance  in  London  where  an  omnibus 
route  immediately  parallels  a  tramway  that  is  not  justi- 
fied under  one  or  other  of  the  above  propositions,  nor 
is  there  a  single  instance  where  the  tramcar  and  the 
motor  omnibus  perform  exactly  the  same  service.  Upon 
this  it  is  pertinent  to  note  that  where  a  tramway  route 
and  motor-omnibus  route  work  in  parallel  over  a  con- 
siderable distance  it  may  be  desirable  that  the  service 
each  provides  should  be  differentiated.  For  example,  by 
eliminating  stops  on  the  tramway  the  effective  speed  of 
the  service  may  be  increased  and  it  becomes  non-stop, 
or  semi-express,  and  so  affords  improved  facilities  for 
moderate  or  long-distance  traffic,  while  the  motor  omni- 
bus service  steps  into  its  place  to  deal  with  the  short- 
distance  casual  traffic.  With  the  tramway  in  the  center 
of  the  roadway,  as  already  shown,  the  speeding  up 
would  be  a  natural  development.    This  is  merely  a  sug- 
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gestion;    no   such  step   in   co-ordination   has  been   at- 
tempted in  London,  but  it  would  seem  worth  trial. 

Competition,  as  competition  merely,  in  transport 
service  cannot  be  justified  where  there  is  public  regula- 
tion or  control.  The  best  service  can  be  given  under 
such  circumstances  by  co-operation.  In  American  cities 
with  their  elaborate  transport  commissions,  therefore, 
there  is  always  an  independent  body  able  to  weigh  up 
the  merits  and  capacities  of  the  various  instruments 
of  transport  as  roughly  outlined  in  this  paper  and  give 
a  judicial  and  equitable  decision.  There  can  be  no  excuse 
for  what  is  known  as  jitney  competition.  In  London, 
where  there  is  no  such  control  organization  in  existence, 
and  where  the  municipal  authorities  own  part  and  pri- 
vate companies  other  part  of  the  transport  facilities, 
there  is  necessarily  room  for  conflict,  but  even  then 
commercial  considerations  always  tend  to  secure  ad- 
justments of  view  and  efforts  at  co-ordination.  There 
is  an  inevitable  tendency  toward  it,  just  as  there  must 
be  an  inevitable  tendency  for  motor-omnibus  routes  to 
be  conducted  under  conditions  no  less  ordered  than 
street-car  routes,  and  carrying  with  them  privileges  no 
less  great.  In  London  the  streets  are  open  to  all  com- 
petitors. Any  one  obtaining  a  license  from  the  police 
authorities  may  run  a  motor  omnibus.  This  is  false 
freedom,  and  as  the  control  of  motor-omnibus  traffic 
is  extended,  it  makes  the  situation  unfair.  The  aim 
that  is  to  be  sought  is  a  franchise  with  its  essential 
concomitant  public  control,  with  co-ordination  of  all 
transport  services  in  the  best  interests  of  the  pas- 
sengers and  the  undertakings. 

The  Place  op  the  Motor  Omnibus 

This  is  by  the  way,  but  sufficient  has  been  said  to 
indicate  that  where  there  is  a  tramway  many  considera- 
tions must  enter  into  the  judgment  of  the  right  use  and 
employment  of  motor  omnibuses  other  than  those  de- 
pending on  the  relative  transport  efficiency  of  these 
vehicles  compared  with  street  cars.  On  the  contrary, 
where  there  is  no  tramway  the  judgment  is  clearly  de- 
pendent on  no  other  factors.  It  remains,  therefore, 
briefly  to  summarize  them  once  more. 

For  any  traffic  movement  which  does  not  exceed 
5,000  passengers  in  any  one  hour  in  one  direction  the 
motor  omnibus  is  the  capable  and  efficient  instrument 
on  any  ordinary  street.  On  a  wide  street  it  is  efficient 
and  capable  of  handling  a  movement  mounting  to  8,500 
passengers  in  any  one  hour  in  one  direction,  while  for 
any  traffic  movement  below  1,000  passengers  in  one 
direction  on  the  average  of  every  hour  of  the  day  the 
tramcar  is  uneconomical,  or  rather  the  motor  omnibus 
can  perform  the  work  more  cheaply.  Therefore,  for 
traffic  up  to  an  average  throughout  the  day  of  1,000  in 
the  hour,  which  will  most  likely  correspond  to  a  maxi- 
mum movement  of  3,000  in  the  rush  hour  in  one  direc- 
tion, the  motor  omnibus  is  the  best  practical  solution, 
and  between  3,000  and  5,000  both  tramcar  and  motor 
bus  are  capable,  with  a  preference  in  favor  of  the  motor 
bus,  and  between  5,000  and  8,500  both  are  still  capable, 
but  now  with  a  preference  in  favor  of  the  tramcar. 
Over  8,500  up  to  12,000  the  tramcar  is  capable,  after 
which  a  new  means  of  transport  must  be  introduced. 

This  means  that  for  traffic  on  lightly  or  moderately 
loaded  roads  motor  omnibuses  should  be  used.  This  is 
the  case  on  all  cross-country  routes,  on  cross-connecting 
roads,  on  extensions  into  the  outskirts  of  cities.  These 
are  naturally  motor-omnibus  routes.  Subject  to  a  con- 
cluding caution  set  out  later,  main  radial  city  routes 


are  street  railway  routes,  and  as  already  indicated  some 
of  these  call  for  both  street  railway  and  motor-omnibus 
routes. 

As  stated  above  the  problem  looks  simple  as  A  B  C 
(even  if  the  figures  given  are  disputed).  Ever>-  one  can 
calculate  the  maximum  possible  movement  of  passengers 
with  a  vehicle  of  a  given  size  and  frequency,  and  every 
one  can  calculate  at  what  point  in  density  of  service  the 
capital  cost  per  car-mile  run  on  a  street-railway  system 
equates  down  to  the  capital  cost  per  car-mile  run  of  a 
motor-omnibus  system.  At  a  certain  density  this  occurs 
and  then  the  street  car  becomes  an  economic  possibility. 
But  alas,  the  traffic  problem  of  any  city  is  never  sta- 
tionary. Traffics  come  into  being  and  disappear.  They 
shift  from  place  to  place  with  shifts  in  trade,  growth  in 
populated  areas,  changes  in  neighborhood  brought  about 
by  political  and  social  influences.  A  city  is  always  be- 
coming a  more  and  more  specialized  aggregation  of 
people.  There  is  a  university  quarter,  a  trade  quarter, 
a  theater  quarter,  a  shopping  quarter  and  so  forth,  and 
each  quarter  has  its  traffic  idiosyncracies.  How  meet 
all  this?  Here  is  the  great  economical  advantage  of 
the  motor-omnibus  route;  it  can  follow  the  traffic.  Its 
garages  can  serve  many  streets  and  in  its  garages 
alone  is  it  fixed  to  any  spot.  It  can  test  changes  in  flow 
of  traffic.  It  can  seek  out  and  create  traffics.  It  need 
never  be  left  desolate  when  its  traffic  has  disappeared. 
But  more  important  than  the  shift  and  change  of 
the  traffic  is  the  constant  increase  in  the  total  volume 
which  takes  place  year  after  year  in  all  healthy  pro- 
gressive cities.  Population  drifts  everlastingly  into 
vast  aggregations.  London,  with  its  8,000,000  people, 
is  a  monstrous  growth  and  still  it  goes  on.  Therefore, 
the  rate  of  flow  of  traffic  today  is  not  the  rate  of  flow 
of  traffic  tomorrow.  There  is  no  fixed  measure  by  which 
to  decide  in  favor  of  street  car  or  motor  omnibus.  And 
here  a  new  instrument  of  transport  forces  itself  upon 
the  attention.  There  is  a  limit  to  the  capacity  of  the 
street  car.  Over  12,000  passengers  in  the  hour  in  one 
direction  means  the  breakdown  of  the  service,  after 
making  liberal  allowance  all  the  while  for  strap-hangers. 
Then  the  underground  or  elevated  railway,  the  special- 
ized street  with  the  specialized  transport  must  appear. 
Once  again  there  is  a  minimum  limit.  These  railways 
are  expensive  to  construct  and  probably  a  density  of  less 
on  the  average  than  2,500  passengers  per  hour  each 
way  at  any  point  would  be  uneconomical,  but  the  maxi- 
mum is  advanced  to  much  higher  figures.  Ten-car  trains, 
each  accommodating  ninety  passengers  seated  and  as 
many  more  standing,  running  on  a  close  headway  giving 
thirty-six  to  the  hour  in  one  direction,  multiply  up  to  a 
grand  total  movement  of  64,800  passengers. 

All  a  reasonable  man  can  do  is  to  look  ahead,  and 
estimate  as  he  is  best  able  what  the  traffic  requirements 
will  be  and  provide  accordingly.  But  he  will  use  the 
motor  omnibus  whenever  he  can,  because  the  risk  of 
loss  is  much  less  an  account  of  its  transferability.  He 
will  not  build  a  street  railway  when  he  knows  that  soon 
he  will  want  an  elevated  or  underground  railway,  for 
with  an  underground  or  elevated  railway  to  handle  the 
peak  traffic  and  the  long-distance  traffic  he  will  find 
the  motor  omnibus  to  be  a  sufficient  auxiliary  in  the 
street  above  to  deal  with  the  casual  short-distance 
traffic.  This  is  the  situation  in  large  sections  of  Lon- 
don, and  it  is  eminently  satisfactory.  This  explains 
why  Ijondon  cannot  ever  be  a  tramway  city.  The  tram 
has  gone  by,  the  phase  is  past.  It  may  be  a  lesson  for 
America,  but  who  are  we  to  say  that? 
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The  Motor  Vehicle — Competitor  or  Ally?* 

By  George  M.  Graham 

Vice-President  Pierce-Arrow  Motor  Car  Company 

The  Author  Advocates  the  Operation  of  Auxiliary  Bus  Services  by 
Electric  Railways,  but  Expresses  the  Conviction  That  the  Motor  Truck 
Furnishes  the  Best  Means  of  Giving  Short -Haul  "L.  c.  1."  Freight  Service 


IN  EXAMINING  the  big  question  of  whether  the  mo- 
tor vehicle  can  compete  with  the  electric  trolley  car, 
can  supplant  it  or  can  economically  and  profitably 
supplement  it,  there  is  difficulty  in  finding  a  specific 
"Yes"  or  "No."  As  in  most  things  in  life,  no  decision 
can  be  absolute.  The  trolleys  are  neither  all  good  nor  all 
bad,  and  motor  buses  come  within  the  same  category. 
The  task  is  to  find  a  place  for  both. 

No  motor-vehicle  manufacturer  has  ever  said  that 
electric  trolleys  could  everywhere  be  supplanted  by  mo- 
tor vehicles.  The  statistics  of  passenger  traflic  on  elec- 
tric railways  prove  the  essentiality  of  its  service.  We 
should  not  permit  the  trolley  to  be  dealt  with  unjustly. 
The  price  the  country  paid  for  a  narrow  steam  railway 
policy  is  a  disastrous  reality.  We  have  corrected  that 
injustice;  we  should  not  repeat  the  error  with  electric 
railways. 

Nor  should  the  electric  railways  be  sacrified  to  the 
uncontrolled  jitney  bus.  The  trolley  company  has  a 
responsibility  to  the  entire  community.  It  must  be  run 
or  its  franchise  will  be  canceled.  Bus  operators,  as  a 
rule,  are  irresponsible  for  damages  to  property  and 
liability  to  persons.  They  can  get  permits  almost  with- 
out investigation  as  to  character,  or  as  to  the  need  of 
bus  service.  There  are  few  laws  or  ordinances  regu- 
lating the  operation  of  buses,  whereas  in  some  cities 
the  railways  are  subject  to  fines  if  they  inadvertently 
fail  to  pick  up  passengers. 

It  is  first  vital  to  know  whether  the  public  will  use 
motor  buses,  even  at  an  increased  rate  of  fare.  Investi- 
gations show  that  the  public  is  eager  to  use  the  bus. 
In  London  the  buses  carry  more  passengers  than  all  the 
surface  railways  in  the  Borough  of  the  Bronx  and  Man- 
hattan in  New  York  City.  Paris  has  1,000  highly  profit- 
able motor  buses.  Birmingham,  Liverpool,  Manchester 
and  Sheffield  have  all  found  important  applications  for 
the  motor  bus.  The  most  important  bus  company  in 
the  United  States  is  the  Fifth  Avenue  Coach  Company, 
New  York  City,  which  for  the  fiscal  year  ended  June 
30,  1919,  carried  36,488,447  passengers  a  distance  of 
8,022,026  miles  in  279  buses.  The  drivers  and  conduc- 
tors on  these  buses  are  the  most  courteous  employees  in 
the  city.  When  all  of  the  seats  are  occupied,  no  more 
passengers  are  admitted.  Schedules  are  adhered  to,  and 
the  service  is  so  excellent  that  the  buses  are  liberally 
patronized  despite  the  10-cent  fare. 

When  contrasted  with  overcrowded,  poorly  ventilated 
trolley  cars  and  the  5-cent  fare,  it  is  hard  to  believe 
that  similar  service  could  not  at  once  be  profitably  in- 
stalled in  many  cities  of  the  United  States  with  popu- 
lations of  100,000  or  more. 

The  question  arises  as  to  whether  the  bus  can  best 
be  applied  by  independent  agencies,  as  a  competitor, 

•Abstract  of  address  at  the  annual  convention  of  the  American 
Electric  Railway  Association,  Atlantic  City,  N.  J.,  Oct   14,  1920. 


or  whether  it  should  be  operated  by  electric  railways 
as  part  of  their  monopoly.  The  report  of  the  Federal 
Electric  Railways  Commission  recognizes  the  jitney  and 
the  motor  bus  as  factors  in  transportation,  and  recom- 
mends that  these  forms  of  conveyance,  when  operated 
as  public  carriers,  should  properly  be  subject  to  equiv- 
alent regulations.  This  is  in  line  with  the  expressed 
belief  of  J.  H.  Pardee,  president  of  the  American  Elec- 
tric Railway  Association,  that  if  there  is  to  be  a  test 
of  the  two  means  of  transportation,  it  should  be  con- 
ducted under  the  same  conditions.  Either  the  motor 
vehicle  should  be  compelled  to  assume  the  burden  of 
taxes,  of  imposts  such  as  street  paving,  street  cleaning 
and  snow  removal  and  of  service  requirements  as  to 
routes,  schedules  and  equipment,  or  the  electric  rail- 
ways should  be  relieved  of  these  burdens. 

There  is  a  logic  and  equity  about  this  viewpoint 
which  is  hardly  to  be  disputed.  Mr.  Pardee  has  enun- 
ciated an  unassailable  principle,  but  in  practical  work 
there  are  other  factors  to  be  considered.  The  automo- 
bile industry  is  not  immune  from  levies.  In  taxes  and 
license  fees  it  pays  8100,000,000  yearly  to  city,  state, 
and  nation.  Motor  buses  should  bear  their  share  of 
the  taxes  and  other  obligations,  but  the  regulations  im- 
posed upon  them  should  be  equitable  and  not  punitive, 
and  should  not  be  planned  to  protect  monopolies  that 
are  defaulting  in  their  obligations. 

After  All  It  Is  a  Matter  of  Cost 

The  question  of  which  can  serve  the  public  more 
cheaply  is  naturally  important  in  any  effort  to  determine 
the  place  of  electric  trolley  or  motor  bus.  While  there 
is  abundant  material  dealing  with  this  subject,  the  con- 
ditions vary  so  greatly  that  no  set  of  figures  can  have 
a  general  application.  It  costs  the  Fifth  Avenue  Coach 
Company  about  8.5  cents  to  carry  each  passenger  as 
compared  with  a  10-cent  fare.  In  spite  of  its  many  ad- 
vantages, this  company  has  not  been  uniformly  suc- 
cessful. There  can  be  no  question  of  profit  on  earnings 
with  regard  to  New  York's  other  bus  lines,  for  they  are 
backed  by  the  city  and  any  deficit  comes  from  the  tax- 
payers. 

The  lower  cost  of  motor-bus  equipment,  as  compared 
with  electric  railways,  is  shown  by  an  examination  of 
the  figures  of  the  London  system.  The  number  of  pas- 
sengers carried  in  1912  by  the  London  railways  was 
about  the  same  as  the  number  carried  by  its  omnibus 
system.  The  aggregate  length  of  routes  operated  by 
railways  was  about  148  miles,  and  more  than  300  miles 
by  the  motor  buses.  At  the  close  of  1912  the  total 
Londoq  railway  investment,  less  the  accumulated  sink- 
ing funds,  was  $53,000,000,  while  the  amount  of  capital 
employed  by  the  omnibus  company,  as  evidenced  by  its 
outstanding  securities,  was  only  about  $15,500,000.  Thus 
we  find  that  the  London  railway  investment  was  about 
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three  and  a  half  times  that  in  the  omnibuses,  to  carry 
the  same  number  of  passengers.  Manhattan  and  the 
Bronx  surface  railways,  carrying  only  20  per  cent  as 
many  passengers,  had  an  investment  twelve  times  as 
great,  or  $190,000,000. 

Bus  Has  Advantage  in  Low  Overhead 

Recognizing  that  actual  figures  vary  widely  accord- 
ing to  conditions,  I  have  sought  to  make  a  comparison 
that  will  be  applicable  to  the  average  American  city 
of  more  than  250,000  population.  It  is  based  on  public 
report  of  electric  railway  costs  and  known  figures  of 
motor  vehicle  operation. 

Let  it  be  supposed  that  an  electric  railway  company 
is  confronted  with  the  necessity  of  providing  service 
in  the  suburb  whose  most  remote  point  is  three  miles 
away  from  the  present  extreme  of  the  line.  The  re- 
quirements involved  are :  The  line  is  on  city  paved 
streets,  fifteen-minute  headway  is  to  be  furnished,  1,500 
passengers  per  day  are  to  be  carried,  sixteen-hour  serv- 
ice is  to  be  given  during  365  days  of  the  year,  the  terri- 
tory is  level,  the  electric  railway  line  is  single  track, 
and  the  fare  to  be  charged  is  10  cents.  The  query  is: 
Which  is  better,  to  extend  the  trolley  tracks  or  establish 
a  bus  line?    Figures  on  this  point  are  given  in  Table  I. 


TABLE  I— COMPARI.SON  OF  ELECTKIC  RAILWAY  AND  .MOTOR 
BUS  FOR  SUPPLEMENTARY  .SERVICE 

Railway  Bus 

Investment  required $200,000  $35,000 

Number  of  vehicles  operated 3  3   (plus    I   reserve) 

Speed  in  m. p. h 10  12 

Number  of  operators  per  vehicle 2  I 

I^assenger  capacity  per  vehicle 45  25 

Passengers  per  trip  per  vehicle 12  12 

Operating  expense  per  mile  of  line $17,000  $17,742 

Operating  expense  per  vehicle-mile,  cents 36.3  37.9 

Number  of  vehicle-miles  operated 140,160  140,160 

Revenue  per  vehicle-mile,  cents 38. 9  38. 9 

Cost  per  passenger,  cents 9.19  9.72 

Net  revenue  per  passenger,  cents 0.81  0.28 

Total  cost  per  day $137.97  $145.82 

Net  revenue  per  day 12.03  4,18 

Net  revenue  per  year 4,390  95  1.525  70 

Interest  on  the  investment,  per  cent 2.2  4.3 

If  the  above  line  were  to  be  extended  one  mile  and 
the  fifteen -minute  service  maintained,  that  would  in- 
volve $65,000  additional  capital  for  the  trolley  line  as 
against  only  $6,000  for  the  bus  line.  Obviously,  the 
smaller  the  capital  expenditure,  the  greater  the  return 
will  be,  provided  the  revenue  remains  constant. 

Another  angle  to  be  considered  is  the  increase  of  serv- 
ice after  a  project  has  been  installed.  Suppose  in  the 
above  case  the  headway  is  reduced.  This  will  involve 
the  operation  of  additional  vehicles  and  the  handling  of 
more  passengers.  For  fifteen-minute  headway,  three 
cars  or  two  buses  would  be  required;  for  ten-minute 
headway  the  figures  would  be  four  and  three,  for 
five-minute  headway  eight  and  six,  for  three-minute 
headway  twelve  and  eight,  and  for  two-minute  headway 
eighteen  and  twelve.  This  shows  how  the  number  of 
vehicles  increases  as  the  service  is  increased.  Of  course, 
it  costs  the  railway  more  to  place  each  additional  car 
in  service  than  to  place  a  bus  in  service.  The  car  costs 
new  $15,000,  as  against  $5,500  to  $6,000  for  a  bus. 

Some  Facts  from  Existing  Bus  Lines 

In  many  places  successful,  independent,  suburban  mo- 
tor lines  are  already  in  operation.  Among  them  are 
the  following : 

The  Wilkes-Barre  line  operates  forty-nine  buses,  4 
miles  in  the  city  and  7  miles  irilerurban,  on  a  seven- 
minute  schedule,  one  man  to  a  bus,  as  against  a  fifteen- 
minute  trolley  schedule,  two  men  to  a  car. 


The  Suburban  Transit  Company,  Plainfield,  N.  J., 
a  subsidiary  of  the  Spicer  Manufacturing  Corporation, 
operates  thirteen  motor  buses,  ranging  from  1-ton  to 
5-ton,  with  a  passenger  capacity  of  from  twelve  to 
seventy-five.  Under  its  contract  with  the  Spicer  Corpo- 
ration, the  company  agrees  to  furnish,  for  those  Spicer 
employees  who  live  in  Plainfield,  free  transportation  to 
and  from  the  plant.  This  line  is  operated  at  cost, 
monthly  statements  being  sent  to  the  Spicer  company. 
For  public  service  the  company  operates  a  line  from 
Plainfield  to  South  Plainfield,  a  distance  of  34  miles,  for 
which  a  10-cent  fare  is  charged.  Other  trucks  are  avail- 
able on  arrangement  for  picnics,  parties,  tours,  etc. 
The  operating  cost  varies  from  40  cents  per  mile  to  80 
cents  per  mile,  the  average  being  45  to  60  cents,  depend- 
ing upon  operating  conditions. 

The  experiences  of  the  Fifth  Avenue  Coach  Company 
show  that  it  could  not  operate  on  a  5-cent  fare  basis, 
even  with  its  double-deck,  forty-five-passenger  bus.  This 
system  is  most  efficiently  run,  yet  the  operating  cost, 
exclusive  of  taxes,  was  29.03  per  cent  per  bus-mile. 

The  Baltimore  Transit  Company,  in  spite  of  a  pas- 
senger density  of  5.5  passengers  per  bus-mile,  was  un- 
able to  make  ends  meet  on  a  6-cent  fare,  and  can  hardly 
hope  to  do  better  than  break  even  on  the  present  7-cent 
fare. 

Many  instances  here  given  argue  against  the  bus  as 
a  competitor,  but  the  service  rendered  by  the  Fay  Mo- 
tor Bus  Company  at  Rockford,  111.,  points  the  contrary. 
On  the  buses  of  this  company  a  10-cent  fare  is  charged 
as  against  a  7-cent  fare  on  the  trolley.  Workmen  have 
shown  a  willingness  to  pay  the  extra  fare  in  order  to 
travel  on  the  Fay  buses. 

It  is  claimed  that  the  Fay  buses  operate  at  an  average 
of  16  cents  per  bus-mile,  as  against  19.38  cents  for  the 
one-man  safety  car.  Each  Fay  bus  seats  from  twelve  to 
nineteen  passengers.  The  urban  lines  extend  4  miles 
from  the  center  of  the  city,  and  the  interurban  lines 
37  miles  from  Rockford.  Outside  the  city  limits  the 
fare  is  4  cents  per  mile.  These  lines  have  been  in  opera- 
tion for  three  years,  and  even  in  the  severe  storms  of 
1919  missed  only  three  trips  through  snow. 

On  this  subject  there  are  thus  varied  views.  It  is 
well  to  look  at  them  soberly.  Many  excessive  claims  for 
the  motor  bus  develop  at  times  of  tension  between  trol- 
ley companies  and  the  public.  There  is,  no  doubt,  a 
general  public  feeling  that  motor  buses  could  well  be 
applied  to  both  urban  and  suburban  transportation. 
The  important  factor  in  city  transportation  is  freedom 
from  traffic  congestion.  This  is  the  great  advantage  of 
the  Fifth  Avenue  buses,  which  load  and  unload  pas- 
sengers at  the  curb,  keeping  the  center  of  the  highway 
free  for  private  vehicles.  There  is  also  a  safety  factor 
here,  only  twenty-three  accidents  having  occurred  on 
this  system  in  1919,  of  which  only  one  proved  fatal. 

Municipal  Ownership  Is  Not  the  Answer 

Of  the  three  ways  that  buses  can  be  operated,  namely, 
by  the  trolley  companies,  by  independent  companies  and 
through  municipal  ownership,  the  last  named  is  the 
least  desirable.  The  events  of  the  last  four  years  have 
changed  many  of  our  ideas,  and  we  no  longer  think  of 
government  ownership  as  a  panacea.  Motor  buses  should 
not  be  allowed  to  compete  with  established  trolley  lines. 
Duplicate  transportation  facilities  never  work  out  satis- 
factorily or  permanently.  Furthermore,  trolley  com- 
panies are  entitled  to  protection  on  account  of  their 
capital  invested. 
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There  are  many  benefits  to  be  gained  by  having  the 
electric  companies  themselves  operate  buses  in  conjunc- 
tion with  their  lines.  Buses  can  give  service  on  streets 
parallel  to  congested  trolley  tracks,  and  thus  not  only 
handle  passengers  on  the  parallel  streets  but  make  pos- 
sible a  faster  trolley  service.  The  bus  could  offer  also 
a  short  cut  between  factories  and  principal  residential 
districts,  thus  avoiding  the  transfer  of  large  masses  of 
rush-hour  riders  at  a  few  overcrowded  points.  The  bus 
would  offer  the  possibility  of  a  flexible  fleet  of  vehicles 
to  help  in  emergencies. 

The  problem  among  the  smaller  cities  is  very  intelli- 
gently dealt  with  by  the  Waterbury  Chamber  of  Com- 
merce, which  after  a  careful  investigation  recommends: 
(1)  That  the  trolley  must  be  given  the  exclusive  busi- 
ness on  the  streets  now  occupied  by  its  track;  (2)  that 
jitneys  and  motor  buses  shall  be  permitted  to  operate 
only  on  streets  not  now  served  by  the  trolley;  (3)  that 
if  with  such  advantages  the  trolley  cannot  or  does  not 
provide  adequate  service  at  reasonable  rates,  provision 
shall  be  made  to  allow  a  supplementary  use  of  motor 
vehicles. 

The  Change  Should  Be  Gradual 

Wherever  a  trolley  company  can  substitute  motor-bus 
equipment  for  trolleys,  it  should  do  so,  but  the  change 
should  be  gradual.  This  would  to  a  considerable  extent 
retard  an  over-rapid  depreciation,  and  would  make  it 
possible  to  supply  less  costly  facilities  for  those  that 
wear  out.  But  in  the  last  analysis  the  trolley  company 
should  treat  its  inventories  just  as  a  manufacturer  treats 
machinery  which  he  finds  out  of  date,  and  for  which 
he  substitutes  new  equipment  even  at  a  loss,  remember- 
ing that  that  which  is  economically  in  error  cannot  be 
artificially  kept  alive. 

One  of  the  greatest  problems  that  now  confronts  the 
electric  railway  company  is  the  need  of  giving  service 
into  newly  opened  sections.  This  is  a  constant  case  of 
conflict.  A  new  suburb  develops;  its  residents  demand 
service.  The  railway  company  investigates  and  finds 
that  the  utmost  possible  patronage  to  be  gained  will 
not  permit  an  even  break  on  the  costs  of  installing  a 
new  line.  Then  it  either  declines  to  add  a  spur  to  its 
existing  trackage,  and  thereby  increases  the  public  re- 
sentment against  itself,  or  establishes  such  a  line  and 
accepts  a  loss. 

Either  of  these  alternatives  involves  an  error.  There 
is  a  better  means.  The  motor  bus  affords  the  answer. 
It  is  but  just  that  the  electric  railway  should  profit  by 
suburban  extension,  for  it  was  largely  responsible  for 
the  early  stages  of  the  away-from-the-city  movement. 
It  has  been  argued  as  an  objection  to  the  use  of  buses 
in  such  service  that  they  cannot  be  operated  satisfac- 
torily in  winter  weather.  Experience  has  shown  that 
the  bus  fares  little  worse  under  such  conditions  than 
the  trolley.  In  Wilkes-Baree  and  Scranton  last  winter 
the  regular  electric  service  was  handicapped  for  several 
days,  whereas  the  bus  line  in  Wilkes-Barre  maintained 
almost  normal  schedules.  The  experience  was  some- 
what similar  in  New  York  City.  The  Fifth  Avenue 
Coach  Company  has  a  snow-fighting  force  patterned 
after  the  Fire  Department,  reducing  interruption  to 
traflic  to  a  minimum. 

In  respect  of  accident  fatalities,  and  damage  suits 
resulting  therefrom,  London  reports  show  that  the  buses 
kill  five  times  as  many  persons  as  the  electric  railways, 
but  it  is  to  be  remembered  that  in  London  the  bus 
renders  its  service  in  the  most  densely  crowded  sections. 


The  New  York  figures  indicate  that  the  bus  accidents 
are  not  numerous.  In  one  year  there  only  one  person 
was  killed  and  twenty-two  injured  by  the  Fifth  Avenue 
buses. 

Already  seventeen  electric  railway  companies  in  this 
country  are  operating  motor  buses  as  feeders  and  aux- 
iliaries. I  believe  that  there  is  not  an  electric  railway 
company  in  the  United  States  that  could  not  somewhere 
with  profit  apply  motor  vehicles  in  its  system. 

I  would  suggest  that  you  bring  in  the  motor  vehicle 
man  for  consultation.  Tell  him  your  troubles.  Get  his 
ideas.  He  is  an  expert  specialist  in  transportation  sub- 
jects. It  is  more  than  likely  that  he  will  have  some 
valuable  suggestions. 

At  this  point  I  desire  to  direct  attention  to  some 
methods  by  which  trucks  could  effect  a  direct  economy 
in  operation  and  maintenance:  (1)  Emergency  trucks 
stationed  in  various  zones  and  equipped  with  power  and 
emergency  equipment  for  temporary  repairs  can  rerail 
cars,  remove  lines,  shut  off  power  in  case  of  fires,  repair 
overhead  or  underground  construction,  repair  electric 
switches  and  string  new  wires.  Cable  can  be  laid  and 
pulled  with  winch-equipped  trucks.  (2)  For  sand  dis- 
tribution trucks  are  useful.  By  this  procedure  one  com- 
pany has  saved  $8,260  per  year.  Salt  can  also  be  dis- 
tributed thus  advantageously.  (3)  Ties,  rails,  crossings, 
centers  and  paving  material  can  be  effectively  handled 
by  truck.  (4)  Pull-trailers,  melters,  sand-blast  ma- 
chines, welders  and  riveters  can  be  placed  by  motor 
truck  much  more  quickly  than  by  horses. 

I  question  often  if  the  great  public  understands  how 
enormously  the  resources  of  the  American  motor-vehicle 
manufacturer  have  grown.  The  United  States,  with 
one-sixteenth  of  the  world's  population,  has  ten  times  as 
many  cars  and  trucks  as  the  rest  of  the  world  put 
together.  There  are  in  the  United  States  something 
like  8,000,000  motor  vehicles,  of  which  800,000  are 
motor  trucks.  The  total  value  of  motor  vehicles,  parts, 
tires  and  accessories  for  1919  exceeded  $3,166,000,000,- 
000,  This  would  seem  to  be  a  good  industry  to  depend 
on  for  equipment. 

Winning  the  Public  Good  Will 

So  far  I  have  looked  at  the  subject  largely  from  the 
standpoint  of  money  making,  but  there  is  still  another 
factor  that  is  of  most  vital  importance. 

I  believe  that  the  greatest  gain  to  the  electric  trolley 
company  in  the  application  of  buses  would  not  be  in 
larger  cash  receipts,  but  in  an  increase  of  good  will. 
A  great  gain  could  be  made  in  public  esteem  by  having 
a  squadron  of  emergency  vehicles  to  handle  rush  traffic. 
For  such  service  additional  street  cars,  even  if  available, 
cannot  be  readily  operated  on  already  overcrowded 
tracks,  but  I  have  never  been  able  to  understand  why 
there  could  not  be  fleets  of  motor  buses  running  over 
the  congested  routes  during  the  morning  and  evening 
hours,  on  the  same  and  parallel  streets.  I  should  call 
them  "good-will-service"  buses,  and  should  make  clear 
in  newspaper  advertising  that  they  had  been  applied  in 
an  effort  to  win  the  friendship  of  the  public. 

These  auxiliary  buses  could  be  routed  from  day  to 
day  as  occasion  demanded.  They  could  be  used  in  the 
afternoon  to  handle  baseball  crowds,  and  in  the  morn- 
ings to  take  women  shoppers  down  town.  They  could  be 
applied  to  special  picnics,  the  hauling  of  circus  crowds 
and  various  similar  functions.  They  could  carry  their 
good-will  service  into  the  suburbs. 
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As  to  the  cost  of  these  buses,  all  of  the  items  of 
expense  are  definitely  known.  Against  these  costs  the 
railway  official  could  set  the  revenues  to  be  obtained  at 
a  rate  of  fare  higher  than  the  trolley  fare. 

Use  of  Truck  Advantageous  in  Freight  Haulage 

I  have  presented  the  doctrine  that  in  respect  to 
passenger  traffic  the  motor  vehicle  is  an  ally — not  a  com- 
petitor. I  wish  exactly  to  reverse  this  position  when 
dealing  with  the  subject  of  freight  haulage.  Here  I 
consider  the  motor  truck  not  an  ally,  but  a  competitor; 
in  fact,  except  in  isolated  cases  the  suburban  trolley  is 
barred  from  developing  any  considerable  volume  of 
freight  haulage.  Fifteen  years  ago  there  seemed  a 
great  opportunity  for  the  electric  railway  in  freight 
haulage  but  now  it  is  in  the  middle  position,  with  both 
ends  being  played  against  it.  In  long-distance  move- 
ment of  heavy  tonnage  it  is  surpassed  by  the  steam 
railroad;  in  short-distance  transit  of  less-than-carload 
lots,  up  to  100  miles,  it  cannot  compete  with  the  motor 
truck. 

The  trolley  is  limited  by  its  trackage ;  it  cannot  reach 
the  distant  outlying  points  as  can  the  truck.  Nor  can 
it  economically  use  trucks  as  feeders  to  haul  freight  to 
central  points,  thence  to  be  transported  to  cities  by 
trolley,  for  the  reason  that  such  a  system  would  mean 
trolley  shipment  only  part  of  the  journey.  Whatever 
economies  might  be  effected  within  this  limited  distance 
would  be  more  than  overcome  by  the  cost  of  unloading 
from  the  truck,  loading  on  the  trolley  freight  car,  unload- 
ing at  the  terminal  and  then  reloading  on  truck  or 
other  vehicle  to  complete  the  journey. 

The  ability  of  the  motor  truck  to  give  a  door-to-door 
service  over  an  extended  distance  is  a  distinctive  and 
inestimable  advantage,  and  one  that  applies  especially 
in  the  handling  of  anything  so  perishable  as  food 
products. 

The  only  chance  for  the  trolley  as  a  factor  in  freight 
movement  is  to  cater  to  such  factories,  farms,  mills, 
stores  or  warehouses  as  are  located  directly  along  its 
line,  thus  eliminating  extra  haulage  by  other  vehicles. 
Actually  the  haulage  of  freight  has  never  become  a 
very  great  revenue  producer  for  the  electric  railways, 
although  data  obtained  from  Secretary  E.  B.  Burritt 
shows  that  404  companies  have  special  facilities  for 
freight  service. 

Regarding  truck  freight  transportation  facilities  it  is 
true  that  only  about  12  per  cent  of  the  roads  in  the 
United  States  are  surfaced,  but  their  mileage,  296,290, 
is  greater  than  the  total  steam  railroad  trackage  and 
sixteen  times  as  great  as  the  electric  trolley.  The  use  of 
the  motor  vehicle  is  becoming  a  habit.  One  man  in 
every  fourteen  in  the  United  States  has  passed  the 
pedestrian  or  wagon  stage  of  conducting  his  business 
and  applies  motorized  efficiency.  Iowa  and  Nebraska 
show  one  vehicle  to  every  half  dozen  of  population. 
Therefore,  shipping  by  truck  seems  the  natural 
development. 

Nowhere  has  trolley  freight  transportation  been  more 
successfully  applied  than  in  Indianapolis,  the  yearly 
figures  being  400,000  tons  with  a  revenue  value  of 
$1,500,000 ;  yet  here  the  motor  truck  is  cutting  heavily 
into  the  interurban  freight  revenues.  Lines  radiate  to 
Michigan,  Ohio,  Illinois  and  Kentucky,  with  an  average 
radius  of  about  100  miles.  There  are  four  companies 
operating  or  connecting  with  seventeen  different  roads. 

Some  trolley  companies  are  attempting  to  deal  with 


the  situation  by  operating  their  own  trucks  as  feeders 
to  their  electric  lines.  The  Chicago  instance  is  typical. 
Four  truck  lines  approach  Chicago  respectitvely  from 
the  north,  west,  southwest  and  south,  but  owing  to  their 
lack  of  terminal  connections  in  Chicago  their  service  is 
not  yet  available  for  the  Chicago  shipper.  This  motor 
express  feeder  service  is  already  handling  approximately 
50  tons  per  day,  and  is  operating  six  trucks  and  two 
trolleys. 

There  are  in  the  United  States  6,361,502  farms. 
Senator  Capper  of  Kansas  has  estimated  their  total 
value  at  $70,000,000,000,  and  states  that  at  some  stage 
of  its  transit  from  point  of  production  to  point  of  con- 
sumption $21,000,000,000  worth  of  food,  dairy  products 
and  live-stock  products  go  over  the  highways.  Just  as 
I  have  conceded  that  the  number  of  passengers  in  our 
great  cities  is  too  enormous  to  be  handled  by  motor 
buses,  so  equally  I  am  certain  that  electric  railways 
cannot  hope  to  make  more  than  a  dent  in  supplying 
transportation  facilities  to  the  American  farmer.  There 
are  too  many  of  him  and  he  is  too  widely  spread. 

On  the  contrary,  the  motor  truck  is  here  rendering 
a  service  to  which  it  is  ideally  adapted,  and  its  applica- 
tion is  already  having  a  most  considerable  effect.  The 
main  advantages  of  the  truck  are:  (1)  It  gives  wider 
production  area;  (2)  it  definitely  lowers  cost  of  food- 
stuff without  detriment  to  the  farmer  by  saving  much 
excess  transportation  cost;  (3)  it  shortens  time  of 
transit  to  market,  thereby  increasing  the  farmer's  pro- 
ducing hours  on  the  farm,  and  (4)  it  assures  the 
prompt  arrival  of  perishable  products  at  the  door  of 
the  consumer  when  they  are  in  best  condition  and  com- 
mand the  highest  prices. 

There  are  possibly  10,000  motor  haulage  lines  in  the 
United  States  at  this  time,  some  of  which  have  invest- 
ments as  high  as  $2,000,000.  They  are  doing  an 
enormous  business.  The  volume  of  business  being 
developed  by  the  truck  is  not  being  drawn  from  the 
trolleys  alone.  R.  C.  Wright,  general  traffic  manager 
Pennsylvania  Railroad,  expresses  the  opinion  that  the 
haulage  of  less-than-carload  lots  of  freight  for  dis- 
tances of  less  than  forty  miles  cannot  be  made  to  pay. 
Of  the  659  steam  railways  belonging  to  the  Short  Line 
Association,  419  have  less  than  25  miles  of  track. 
Hence,  if  Mr.  Wright  is  correct,  these  roads  are  being 
operated  in  economic  error  and  cannot  hope  to  be  suc- 
cessful. In  the  natural  course  of  events  they  must  give 
way  to  a  better  adapted  medium,  the  motor  truck,  and 
I  feel  that  this  is  equally  true  of  the  trolley  car. 

The  electric  railways  dominate  urban  passenger 
transportation;  they  should  concentrate  on  that.  They 
should  apply  their  highly  developed  organizations  and 
go  after  public  good  will.  They  should  eliminate  the 
motor  bus  as  a  competitor  by  making  it  part  of  their 
equipment. 

They  should  not  figure  too  hopefully  on  freight  rev- 
enues; in  this  field  they  are  handicapped,  and  sound 
business  would  dictate  the  withdrawal  of  their  facilities 
where  they  cannot  successfully  compete  with  steam 
railways  and  motor  trucks. 

Above  all  they  should  banish  prejudice,  forgetting 
past  wrongs  and  unfair  competition,  and  look  to  the 
future.  They  need  revenues.  Provided  they  can  get 
these  what  difference  does  it  make  whether  the  power 
that  mints  the  coin  comes  from  the  leap  of  the  electric 
current  or  the  explosion  of  the  internal  combustion 
motor? 
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American  Association  Proceedings 

Notable  Address  by  Gov.  Henry  J.  Allen  of  Kansas  a  Feature  of  the  Program — Addresses 

on  the  Place  of  the  Motor  Bus  Attract  Much  Attention — Discussion  on  Public  Relations, 

the  Federal  Commission  Report  and  Training  Electric  Railway  Personnel  Were 

Other    Important    Subjects — Philip    H.    Gadsden    Enthusiastically 

Acclaimed  as  New  President 


THE  first  session  of  the  thirty-ninth  annual  conven- 
tion of  the  American  Electric  Railway  Association 
began  about  9:45  a.m.  Oct.  12,  when  President 
Pardee  called  the  meeting  to  order  in  the  Greek  Temple. 
There  was  a  large  attendance. 
The  first  order  of  business 
was  the  president's  address, 
which  is  published  elsewhere 
in  this  issue. 

Secretary  Burritt  then  pre- 
sented the  report  of  the  exec- 
utive committee,  which  was 
not  read  as  it  consists  of  the 
minutes  of  the  different  meet- 
ings of  the  committee  and  will 
appear  in  the  printed  report. 
Mr.  Burritt  then  read  the  re- 
port of  the  secretary  and 
treasurer.  This  was  followed 
by  the  reports  of  the  com- 
mittee on  compensation  for 
carrying  United  States  mail. 
Both  of  these  reports  appear 
in  abstract  below. 
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Report  of  the  Secretary- 
Treasurer 

The  report  of  the  secretary 
described  the  activities  of  the 
year.  The  mid-year  meeting 
at  Cleveland  on  Jan.  8  was 
first  mentioned.  A  brief  sum- 
mary of  the  other  principal 
activities    follow. 

The  association  assisted  in 
the  distribution  of  the  report 
of  the  Federal  Electric  Rail- 
ways Commission  and  in  the  work  of  securing  for  it 
proper  publicity  in  the  press  of  the  country.  Addresses 
delivered  by  President  Pardee  before  the  annual  conven- 
tion of  the  Chamber  of  Commerce  in  the  United  States 
in  ApHl  and  the  National  Association  of  Credit  Men  in 
June  were  abstracted  and  advance  copies  furnished  with 
release  date  to  about  1,200  newspapers.  Other  special 
bulletins  and  statements  and  special  reports  of  the 
Bureau  of  Information  and  Service  have  been  furnished 
to  the  financial  and  daily  press.  In  the  coal  situation 
the  association  has  co-operated  closely  with  the  National 
Electric  Light  Association  and  the  American  Gas  Asso- 
ciation in  the  presentation  of  all  matters  before  the 
governmental  authorities,  and  at  hearings  before  the 
Interstate  Commerce  Commission  on  priority  coal 
orders. 

It  has  also  been  represented  at  the  hearing  before  the 
Interstate  Commerce  Commission  in  the  electric  rail- 


By  electing  Philip  H.  Gadsden  to  its 
presidency  the  American  Association  showed 
its  appreciation  of  the  notable  contribution 
to  the  rehabilitation  of  the  industry  which 
he  made  during  his  service  as  a  member  of 
the  Federal  Electric  Railways  Commission. 
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copies  of  the  complete  findings  of  the  commission  to  all 
member  companies.  Aera  has  satisfactorily  fulfilled 
its  function.  It  has  recorded  fully  the  activities  of  the 
association  and  of  the  various  company  sections  and  has 

continued  to  aid  in  the  general 
publicity  work  of  the  industry. 
The  August  issue  contained 
probably  the  most  complete 
presentation  of  the  work  and 
aims  of  the  association  that 
has  ever  been  printed.  An- 
nouncement of  the  resignation 
of  Harlow  C.  Clark,  for  the 
past  seven  years  the  editor  of 
Aera,  is  made  with  re- 
gret. Mr.  Clark  brought  the 
magazine  to  its  present  high 
standard  and  his  personal  con- 
tribution to  its  pages,  embody- 
ing the  results  of  constant  and 
intelligent  study  of  the  elec- 
tric railway  problems  over  this 
period  of  years,  has  set  a  high 
mark  in  the  literature  of  the 
industry.  The  publication  of 
a  book,  "Service-at-Cost 
Plans,"  by  Harlow  C.  Clark,  by 
the  association  in  June  is  men- 
tioned. 

In  accordance  with  the 
action  of  the  executive  com- 
mittee at  the  Cleveland  meet- 
ing in  January,  Charles  L. 
Henry,  chairman  of  the 
committee  on  national  rela- 
tions, was  appointed  in  charge 
of  the  Washington  office.  The 
membership  of  the  association  in  the  Chamber  of 
Commerce  of  the  United  States  is  maintained,  and 
there  should  be  no  question  that  the  association  member- 
ship and  active  participation  in  the  activities  of  the 
body  will  be  of  great  benefit  to  the  industry.  The 
association  has  recently  taken  membership  in  the 
National  Industrial  Conference  Board.  Other  national 
meetings  and  conferences  at  which  the  association  has 
been  represented  officially  have  been  those  of  the  United 
States  Chamber  of  Commerce,  Federated  American 
Engineering  Societies,  National  Association  of  Traffic 
Officers'  Convention,  National  Industrial  Conference 
Board  and  Federal  Highway  Council.  From  Nov.  1, 
1919,  to  Sept.  30,  1920,  twenty-one  railways  have  been 
enrolled  as  new  members,  with  a  number  of  others  in 
immediate  prospect,  and  eighteen  have  resigned. 
Eighteen  manufacturing  companies  were  enrolled  and 
twenty-four    have    resigned.      Individual    membership 


way   mail    pay   case,    and   has   printed    and    forwarded     during  this  period  showed  a  net  loss  of  forty,  and  the 
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INJOMK  STATEMENT  TEX  MONTHS  ENDED  AUG    31.   1920 

Revenues; 
AdmiBsion  fees: 

Railway  companies $  1 40 

Manufacturer  companies 1 40 


Total 

Annual  Dues; 

Railway  companies 

Manufacturer  companies . 
Individuals 


$280 

82,496 
15,497 
2,157 


Total $100, 150 


Miscellaneous  Income: 

Interest  on  deposits 

Interest  on  investments 

Sale  of  year  books  and  proceedings 

Sale  of  engineering  manuals  and  binders 

Sale  of  "Cost  of  I'rban  Transportation^ervice" 

Sale  of  bibliography  on  valuation 

Sale  of  miscellaneous  pamphlets 

Sale  of  dinner  tickets 

Contribution  hotel  men's  assn 


228 
557 
105 

102 

700 

i 

270 

5.480 

4.483 


Total 

Aera: 

Advertising 

Subscriptions — Railway  companies 

Subscriptions — Manufacturer  companies.  . . 

Subscriptions — Individuals 

Subscriptions — Company  section  members. 

Paid  subscriptions.  . 

Sale  of  extra  copies 

Sale  of  binders 


Total 

Total  revenues .  .  . 
Expenses: 

American  Association . 
Aera 


$11,928 

13,197 

2.460 

1.410 

1.438 

2.45i 

174 

24 

18 

$21,179 
133.538 

94.123 
34.755 


Total  expenditures $  1 28.878 


EXPENSES  TEN  MONTHS  ENDED  AUG.  31.   1920 
American  .Association: 

Salaries 

Rent 

Postage 

Office  supplies  and  expenses 

Express 

Telephone  and  telegraph 

Stationcrj*  and  printing 

Repairs  to  furniture  and  equipment 

Traveling  expenses  of  staff. 

General  expense 

Exchange 

Miscellaneous  pamphlets 

Mid-year  meetmg 

Mid-year  dinner 

Proceedings  and  advance  paper 

General  convention  expense  (1919) 

Convention  entertainment  expense  (1919> v. 

General  convention  expense  ( 1 920) 

Convention  exhibit  expense  ( 1 920) 

Hooper-Holmes  Rureau 

"Cost  of  Urban"  Transportation    

Washington  office 

Total  expenses 

Aera: 

Salaries 

Postage 

Rent 

Telephone  and  telegraph 

Discount 

Traveling  expenses  of  staff 

Magazine  expense; 

Printing 

Paper 

Mailing 

Cuts 

Total    


$37,301 
3.906 
3.421 
2.570 

137 
3.010 
7.431 

160 
2.141 
3.540 

105 
1.925 

481 
5.48') 
8.750 
1.756 

233 

732 
I  037 

500 
1.960 
7.533 

$94,123 


II  291 
341 
565 
470 
172 
I  342 

14  750 

4  372 

500 

950 

$34,755 


STATEMENT  OF  COMPANY  .MEMBERSHIP  SEPT.  30.  1920 


Railway 

Number  of  members  Nov.  I,  1919 315 

Number  of  members  reinstated 20 

Number  new  companies 21 

356 
Resignations 18 

Net  total 338 


Mfg. 

240 

4 

18 

262 
24 

238 


ToUl 

555 

24 

39 

618 
42 

576 


STATEMENT  OF  INDIVIDUAL  AND  COMPANY  SECTION 
ME.MBERSHIP  SEPT    30,  1920 

Company 
Individual  Section 

Members,  Nov.  I.  1919 929  1938 

New  members 38  42 


Resignations 

Members,  .Sept.  30.  1920 


967 
78 
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company  section  membership  showed  a  net  loss  of 
twenty-nine. 

Considerable  space  was  given  to  the  report  of  the 
Bureau  of  Information  and  Service.  Prior  to  1918  this 
department  handled  about  500  inquiries  annually.  Last 
year  showed  an  increase  of  1,019,  while  the  year  just 
closing  showed  a  total  of  6,532.  During  the  month  of 
September  940  requests  were  answered.  A  list  of  the 
subjects  of  this  information  most  in  demand  was  given. 
More  than  900  different  companies  made  requests  for 
information  during  the  year,  or  an  average  of  more  than 
seven  requests  per  company. 

In  conclusion,  the  secretary  spoke  of  the  loyalty  of 
the  office  staff  and  made  special  reference  to  J.  W. 
Welsh,  the  association's  special  engineer. 

There  are  nine  appendices  giving  detailed  lists  of 
the  number  of  requests  made  for  information  on  various 
subjects,  special  compilation  prepared  by  the  Bureau  of 
Information  and  Service,  questionnaires  sent  out,  cir- 
cular letters  sent  out,  bulletins  on  the  fare  situation  sent 
out,  bulletins  on  the  labor  situation  sent  out,  etc. 

A  summary  of  the  report  by  the  treasurer  appears  in 
the  adjoining  column. 

Compensation  for  Carrying  United  States  Mail 

During  the  fall  of  1919  the  committee  completed, 
with  the  assistance  of  special  counsel  S.  S.  Ashbaugh 
of  Washington,  the  brief  for  presentation  to  the  Inter- 
state Commerce  Commission  and  conducted  the  oral 
argument  before  the  commission  in  Washington  on  Dec. 
6.  The  commission  did  not  hand  down  its  decision  until 
Aug.  7,  and  the  decision  was  not  communicated  to  the 
association  until  two  or  three  weeks  later.  In  the  de- 
cision, copies  of  which  have  been  sent  to  member  com- 
panies, the  effective  date  for  the  new  rates  was  set  as 
Dec.  6,  1920,  just  one  year  subsequent  to  the  date  of 
the  final  oral  argument  before  the  commission. 

While  the  commission  by  the  terms  of  its  order  has 
materially  improved  the  existing  situation  concerning 
mail  pay,  nevertheless  the  committee  feels  that  as  a 
whole  the  decision  is  disappointing.  It  was  hoped  that 
as  a  result  of  the  voluminous  testimony  and  the  earnest 
efforts  made  to  present  to  the  commission  the  injustices 
and  impositions  of  the  Post  Office  Department  in  the 
past  it  would  adopt  a  more  broad-minded  and  liberal 
attitude.  In  the  judgment  of  the  committee  the  com- 
mission signally  failed  to  do  this  and  did  not  give 
the  railways  the  rates  to  which  they  were  entitled. 

Electric  railway  mail  pay  by  this  decision  has  been 
definitely  put  upon  a  space  basis,  although  the  definition 
of  space  is  not  as  clear  as  it  should  be  and  it  may  be 
interpreted  so  as  to  inconvenience  seriously  mail  car- 
riers, particularly  where  mail  is  handled  on  passenger 
cars.  The  previous  unfair  and  nebulous  rates  have  been 
clarified  to  some  extent  in  that  the  number  of  pouches 
to  be  carried  for  the  minimum  rate  is  limited  to  ten. 
This  minimum  rate  has  been  increased  33J  per  cent. 
When  more  than  ten  pouches  are  carried  the  order  as 
indicated  above  is  not  clear,  although  there  is  provision 
for  increased  pay  for  each  additional  unit  increment  of 
30  cu.ft.  of  space  used.  Further,  there  is  a  provision 
for  tests  to  be  made  at  least  once  in  two  years  for  deter- 
mining the  number  of  articles  of  mail  that  will  fill  the 
unit  of  30  cu.ft.  One  significant  provision  of  this  por- 
tion of  the  order  is  the  provision  for  conducting  tests, 
"with  the  presence  and  assistance"  of  the  railway  offi- 
cials, which  is  felt  by  the  committee  to  be  a  recognition 
by  the  commission  of  the  unfairness  of  the  former  prac- 
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tice  of  the  Post  Office  Department  in  secretly  handling 
and  compiling  all  data  relative  to  weights,  space,  etc., 
both  on  street  railways  and  on  steam  railroads. 

The  rates  laid  down  for  independent  cars  and  for  rail' 
way  Post  Office  cars  are  faulty,  because  they  provide 
for  no  return  on  the  value  of  the  investment,  the  com- 
mission apparently  having  attempted  merely  to  cover 
the  operating  costs  for  1917.  A  new  departure  is  the 
authorization  of  space  on  baggage  and  express  cars,  and 
here,  too,  it  is  felt  the  rate  is  too  low. 

Relief  from  side  and  terminal  service  has  been  pro- 
vided, it  being  optional  with  the  companies  whether 
they  will  perform  this  work,  except,  of  course,  where 
directly  contiguous  to  the  right-of-way.  A  clear  indi- 
cation of  the  narrow-minded  way  the  commission  has 
treated  the  subject  of  compensation  is  shown  in  its 
allowing  but  3  per  cent  over  and  above  the  actual  cost 
of  handling  side  and  terminal  service  for  supervision, 
accounting  and  general  overhead  expenses  connected 
therewith. 

While  the  situation  has  been  somewhat  clarified,  the 
committee  recommended  that  a  committee  on  mail  pay 
should  be  appointed  for  the  ensuing  year  to  continue 
work  on  this  subject.  The  report  was  signed  by  V.  S. 
Curtis,  chairman;  Charles  L.  Henry,  G.  K.  Jeffries, 
P.  J.  Kealy,  L.  H.  Palmer,  Samuel  Riddle,  W.  S.  Rodger 
and  C.  L.  S.  Tingley. 

Mr.  Palmer,  who  read  the  report  on  United  States 
mail,  in  the  absence  of  the  chairman,  Mr.  Curtis,  added 
that  Mr.  Ashbaugh,  the  special  counsel  in  this  case, 
contends  that  this  order  is  illegal  and  inconsistent  with 
the  decision  of  the  Interstate  Commerce  Commission  in 
the  steam  railroad  mail  pay  case,  docket  9,200.  He 
thinks  that  the  first  duty  of  this  association  is  to  decide 
whether  it  wishes  to  file  a  motion  to  amend  the  order 
to  make  it  conform  to  the  law,  as  he  believes  it  exists 
on  the  statute  books.  He  also  says  that  in  his  opinion 
under  this  decision  no  road  need  carry  any  mail  until 
Dec.  6,  1920,  when  the  order  becomes  effective,  and  that 
if  this  should  be  done  it  would  most  effectively  bring  the 
matter  to  the  attention  of  the  commission. 

Electrolysis 

The  report  of  the  committee  on  electrolysis  was  then 
presented  by  Calvert  Townley,  chairman.  Mr.  Townley's 
written  report,  which  was  very  brief,  simply  stated  that 
in  accordance  with  the  policy  of  the  American  committee 
on  electrolysis  the  association  committee  had  confined 
its  activities  to  serving  the  delegates  of  the  association, 
and  that  as  there  had  been  no  calls  upon  it  no  meetings 
had  been  held.  He  recommended,  however,  that  the 
association  should  continue  the  committee,  so  that  it 
might  be  ready  to  act  if  necessary.  In  discussing  his 
report  he  then  explained  more  the  purposes  and  func- 
tions of  his  committee,  which  he  said  was  one  of  a  series 
of  similar  committees  from  nine  associations  and  also 
the  Bureau  of  Standards,  all  forming  the  American  Com- 
mittee on  Electrolysis.  This  committee  was  organized 
some  ten  years  ago  to  unite  the  interests  of  the  associa- 
tions mentioned,  which  comprise  all  of  the  national 
associations  representing  corporations  owning  metallic 
structures  in  streets,  the  purpose  being  to  study  the 
electrolysis  situation  in  a  scientific  manner.  After 
about  three  years  the  committee  produced  a  report 
which  was  confined  largely  to  facts  definitely  determined 
and  also  to  definitions  compiled  so  that  the  various 
technical  organizations  forming  the  committee  would 
talk  the  same  language.  During  the  war  the  committee 
was  largely  inactive.     Recently  there  has  been  more 


activity.  One  of  the  arrangements  which  has  been  made 
by  the  American  Electric  Railway  Association  com- 
mittee on  electrolysis  has  been  to  appoint  a  representa- 
tive to  act  with  the  Bureau  of  Standards  in  regard  to 
any  investigations  which  the  bureau  may  conduct  on 
the  subject.  This  representative  is  L.  P.  Crecelius  of 
Cleveland.  Mr.  Townley  believes  that  from  the  work 
undertaken  the  number  of  disputes  would  be  materially 
less,  as  the  present  plan  provides  a  way  by  which 
the  representatives  of  the  interests  affected  can  get 
together. 

National  Relations 

Mr.  Henry  then  read  the  report  of  the  committee  on 
national  relations.    An  abstract  follows: 

The  present  organization  of  the  committee  on  na- 
tional affairs  is  practically  a  merging  of  the  former 
committee  on  national  relations  and  a  subcommittee 
thereof  known  as  the  committee  on  national  relations, 
and  the  committee  was  appointed  at  a  time  when  Con- 
gress was  considering  the  subject  which  afterward  re- 
sulted in  the  passage  of  the  transportation  act  of 
1920.  The  committee  found  much  to  do  before  the 
passage  of  that  act  and  was  largely  responsible  for 
amendments  proposed  and  accepted  for  the  purpose 
of  protecting  interurban  electric  railways  from  being 
classed  with  steam  railroads,  where  it  was  apparent 
that  this  would  be  injurious  to  the  electric  companies. 
Principal  among  the  revisions  urged  by  the  electric 
railway  companies  and  accepted  was  the  provision 
that  the  issuing  of  securities  by  interurban  electric 
railways  should  be  under  the  control  of  the  State 
public  service  commissions  instead  of  the  Interstate 
Commerce  Commission;  another  that  excluded  them 
from  the  jurisdiction  of  the  proposed  United  States 
Labor  Commission;  another  that  they  should  be  ex- 
cluded from  the  general  provisions  of  that  part  of  the 
act  which  provided  for  the  grouping  of  railroads  into 
districts,  their  appraisal  and  establishment  of  specific 
rates  if  they  were  not  operated  as  a  part  or  parts 
of  a  general  steam  railroad  system  or  were  not  en- 
gaged in  the  general  transportation  of  freight. 

After  the  law  was  enacted  many  questions  in  con- 
nection with  it  developed.  The  first  and  principal  one 
to  call  for  the  attention  of  the  committee  was  the 
provision  (Section  15-a)  understood  as  an  amendment 
to  the  interstate  commerce  act,  which  excluded  the 
interurban  electric  railways,  except  where  they  "were 
operated  as  a  part  or  parts  of  a  general  steam  railroad 
system  or  engaged  in  the  general  transportation  of 
freight."  This  called  for  a  construction  by  the  com- 
mission, so  that  any  interurban  electric  railway  might 
know  whether  it  was  or  was  not  to  be  classed  with 
steam  railroads  under  this  section.  Finally  the  com- 
mission sent  out  questionnaires  to  various  companies 
to  get  the  facts  on  which  they  might  base  the  constru''- 
tion  of  that  clause.  These  questionnaires  have  quite 
generally  been  answered,  but  up  to  date  the  Inter- 
state Commerce  Commission  has  given  no  ruling  in 
the  matter.  It  is  probable,  indeed,  that  it  will  event- 
ually be  decided  independently  for  each  separate  com- 
pany. 

Sections  300  and  301  of  the  transportation  act  deals 
with  the  appointments  and  duties  of  the  United  States 
Railroad  Labor  Board,  and  recently  cases  have  been 
referred  to  that  board  concerning  disputes  between 
several  electric  interurban  railways  and  their  em- 
ployees, and  the  board  has  to  decide  the  question  of 
jurisdiction.     A  hearing  on  this  subject  before  the 
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Labor  Board  was  set  for  Oct.  5,  1920,  but  nothing 
definite  was  determined.  Several  other  cases  are  set 
for  Oct.  18,  and  in  the  hearings  on  these  the  Labor 
Board  is  very  likely  to  pass  upon  the  question  of  juris- 
diction where  the  cases  relate  to  interurban  electric 
railways. 

The  coal  situation  has  received  a  great  deal  of  at- 
tention at  the  hands  of  the  committee  and,  co-operat- 
ing with  similar  organizations  from  other  utilities,  the 
provisions  in  the  service  orders  issued  by  the  Inter- 
state Commerce  Commission  for  the  benefit  of  electric 
railways  and  other  public  utilities  were  secured. 

The  chairman  of  the  committee  has  been  charged 
with  oversight  in  management  of  the  association's 
Washington  office,  which  is  at  950  Munsey  Building. 
Paul  W.  McGovern  is  assistant  secretary  of  the  com- 
mittee and  personally  in  charge  of  the  Washington 
office.  He  is  there  all  the  time  to  give  attention  to 
personal  calls  and  inquiries  and  also  calls  by  tele- 
graph, telephone  and  mail  for  whatever  information 
or  assistance  members  of  the  association  may  require. 
With  the  reassembling  of  Congress  there  will  be,  un- 
doubtedly, numerous  matters  of  legislation  which  will 
claim  the  close  attention  not  only  of  the  committee 
but  of  the  entire  industry.  In  the  meantime,  the  work 
before  the  Interstate  Commerce  Commission  and  the 
Labor  Board  and  the  various  departments  of  govern- 
ment has  presented  many  questions  which  the  com- 
mittee has  been  called  upon  to  take  care  of. 

At  the  conclusion  of  his  written  report  Mr.  Henry 
explained  that  under  the  rules  of  the  Interstate  Com- 
merce Commission  every  road  under  its  jurisdiction 
must  have  a  representative  in  Washington  upon  whom 
notices  can  be  served  and  to  whom  orders  can  be 
delivered.  The  Washington  office  of  the  association  is 
in  a  position  to  assume  this  responsibility  for  any 
member  company  which  desires  such  a  service.  In 
that  case  Mr.  Henry  explained  that  the  companies 
should  supply  him  with  a  power  of  attorney  made  out 
in  his  individual  name.  That  will  make  further  repre- 
sentation unnecessary. 

Problems  of  Fuel  Supply 

A  paper  entitled  "Problems  of  Fuel  Supply"  was  then 
read  by  Eugene  McAuliffe,  president  Union  Colliery 
Company,  St.  Louis.  An  abstract  is  printed  on  another 
page. 

James  D.  Mortimer  had  prepared  a  written  discussion 
on  Mr.  McAulifFe's  paper,  but  it  was  not  read  on  account 
of  the  lateness  of  the  hour.  It  will  be  included  in  the 
record,  Mr.  Mortimer  being  absent.  In  his  discussion 
Mr.  Mortimer  summed  up  in  a  few  words  the  various 
difficulties  enumerated  in  the  paper  with  which  the  coal 
industry  has  had  to  contend  in  recent  years.  He  then 
commented  that  correction  of  the  difficulties  of  the  coal 
business  must  start  at  home,  for  he  thought  all  progres- 
sive operators  were  ready  to  admit  that  there  are 
internal  problems  requiring  solution.  He  contended  that 
assistance  from  coal  customers  is  also  required  and  that 
legislation  would  not  be  needed  if  all  operators  and  all 
customers  would  work  to  a  common  end.  Mr.  Mortimer 
then  spoke  about  the  growing  importance  of  the  network 
of  electric  power  transmission  lines  originating  at  more 
or  less  economical  generating  plants  and  the  electrifica- 
tion of  the  railroads,  in  connection  with  the  solution  of 
the  problems  of  fuel  supply. 

A.  G.  Gutheim,  manager  public  relations  committee, 
car  service  division,  American  Railway  Association, 
Washington,  and  formerly  with  the   Interstate  Com- 


merce Commission,  appeared  before  the  association  at 
this  time  to  discuss  Mr.  McAuliffe's  paper  on  the  prob- 
lems of  fuel  supply.  He  said  he  wanted  to  emphasize 
two  points  made  by  Mr.  McAuliffe,  that  the  coal 
industry  must  get  ready  to  carry  a  larger  load  and  that 
the  need  for  taking  steps  to  bring  about  a  uniform  load 
on  both  the  coal  mines  and  railroads  was  paramount. 
He  said  that  few  people  appreciate  how  miners  must  be 
content  with  but  two  or  three  days'  work  a  week  during 
a  good  share  of  the  year.  This  is  a  primary  cause  of 
a  great  deal  of  the  labor  disturbances.  Referring  to 
the  quotation  from  Herbert  Hoover  that  the  mines  were 
more  than  20  per  cent  overdeveloped  in  order  to  handle 
the  peak  load,  he  declared  that  he  was  of  the  opinion 
that  the  mines  were  overdeveloped  80  per  cent,  giving 
reasons  for  his  conclusion.  This  matter  of  load  factor 
is  a  verj'  serious  problem. 

He  then  spoke  of  the  impossibility  of  railroads  con- 
forming absolutely  to  an  even  distribution  of  a  limited 
supply  of  cars  among  various  mines.  He  also  spoke  of 
the  Interstate  Commerce  Commission  rule  which  had 
made  it  possible  for  the  public  utilities  to  go  to  a  mine 
and  contract  for  their  daily  requirements  under  a  guar- 
antee of  adequate  car  supply  to  handle  the  order.  This, 
he  pointed  out,  was  the  very  thing  which  the  rail- 
roads were  condemned  for  doing  twelve  years  ago.  The 
result  of  the  order  was  that  some  of  the  mines  did  not 
get  any  cars  at  all  for  periods  as  long  as  two  weeks. 
Upon  investigation  as  to  the  reason  for  this,  it  was 
found  that  so  many  utility  companies  had  gone  into 
Kentucky,  which  was  non-competitive  on  account  of  the 
fact  that  this  coal  was  not  shipped  for  export,  to  make 
their  coal  purchases  that  all  available  cars  had  been 
drawn  into  this  territory  under  the  I.  C.  C.  ruling. 
Speaking  of  the  reference  in  the  paper  to  the  fact  that 
a  50  per  cent  car  supply  was  all  that  had  been  secured, 
he  declared  that  this  50  per  cent  was  based  not  upon 
what  the  country  needed  in  coal  production  but  on  the 
maximum  potential  output  of  all  of  the  mines  of 
900,000,000  tons  a  year.  It  this  50  per  cent  were  based 
upon  the  coal  needed,  it  would  be  seen  to  be  adequate 
to  transport  the  normal  supply. 

Mr.  Gutheim  then  spoke  of  the  seasonal  freight  rate, 
and  while  he  though  it  might  help,  he  did  not  believe 
that  legislation  was  the  way  to  go  about  it.  He  con- 
sidered that  freight  rates  are  too  delicate  a  structure  to 
be  controlled  by  legislation.  He  thought  also  that  zoning 
by  a  freight  rate  adjustment  was  not  practical,  although 
the  object  desired  might  be  accomplished  through  legis- 
lation. In  conclusion  he  made  the  statement  that  if 
there  were  any  specter  of  which  the  coal  industry  has 
any  fear  today,  it  is  that  the  government  shall  undertake 
to  regulate  it.  He  noted  that  in  two  or  three  states  an 
attempt  had  been  made  along  this  line,  and  predicted 
that  if  this  state  regulation  progresses  it  will  result  in 
controveries  between  states  and  national  jurisdiction 
and  will  inevitably  bring  about  a  national  commission. 
This,  he  said,  he  would  not  like  to  see  come,  but  thought 
that  the  only  way  it  could  be  avoided  would  be  by  the 
members  of  the  industi-y  itself  adopting  a  more  circum- 
spect attitude  than  they  have  during  the  last  few 
months. 

"Aera"  Advisory  Committee 

R.  B.  Stearns  then  read  the  report  of  the  Aera 
advisory  committee.     An  abstract  follows: 

Aera  has  demonstrated  itself  to  be  one  of  the  most 
useful  and  essential  features  of  the  association's  work 
for  the  industry,  and  a  more  progressive  and  construe- 
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tive  policy  for  its  conduct  has  been  planned  and  is  be- 
ing made  effective.  This  policy,  following  the  submis- 
sion of  a  report  by  your  committee,  as  heartily  indorsed 
by  the  executive  committee  of  the  association,  which, 
by  resolution,  called  upon  all  members  for  support  in 
the  following  words:  "That  the  executive  committee 
of  the  American  Electric  Railway  Association  urges 
upon  railway  manufacturer  members  and  upon  railway 
companies  and  manufacturers  of  railway  apparatus  and 
supplies  generally  that  they  lend  their  support  to  the 
Aera  advisoi-y  committee  in  its  plans  for  the  better- 
ment and  improvement  of  Aera."  With  this  policy 
clearly  established  by  the  executive  committee,  the  Aera 
advisory  committee  has  formulated  the  following 
plans,  which  it  is  believed  will  greatly  enhance  the 
value  of  the  magazine  to  all  association  members  and 
thereby  provide  ways  and  means  for  the  publication  to 
fulfill  to  the  fullest  measure  the  possibilities  for  good 
which  lie  in  this  field. 

1.  Securing  constructive  editorial  discussion  from 
the  leading  men  of  the  industry. 

2.  Provision  for  general  articles  on  timely  and  in- 
teresting topics  by  leading  executives  from  all  branches 
of  the  industry. 

3.  Arrangements  have  been  made  for  technical  arti- 
cles from,  manufacturer  members  of  the  association  of 
an  educational  character  which  will  appeal  not  only  to 
company  section  members  but  also  to  the  rank  and 
file  of  electric  railway  and  manufacturing  employees  in 
general.  These  articles  are  for  the  purpose  not  only 
of  interesting  operating,  repair  and  shop  employees  but 
also  for  the  purpose  of  educating  them  in  operating, 
construction,  mechanical  and  electrical  machinery  prob- 
lems of  all  kinds,  which  in  turn  will  obviously  tend 
toward  lower  maintenance  cost  and  less  abuse  of  equip- 
ment. 

4.  Provision  for  articles  and  discussions  of  interest 
to  transportation  and  traffic  managers  and  all  other 
matters  pertaining  to  this  branch  of  the  industry. 

5.  Articles  and  discussions  by  leaders  of  the  main- 
tenance of  way,  structures  and  other  related  problems. 

6.  Similar  articles  on  power  plants,  substations, 
transmission  and  other  problems  embraced  in  this 
branch  of  the  industry. 

7.  Special  space  to  be  devoted  to  specific  problems 
confronted  by  companies  in  various  cities  such  as  those 
already  published  with  respect  to  Detroit,  Toledo  and 
Bridgeport,  an  article  on  the  latter  being  published  in 
the  October  number,  just  issued. 

8.  Improvement  and  enlargement  of  the  Question 
Box  Section. 

9.  The  great  value  to  members  of  the  association  of 
the  Bureau  of  Information  and  Service  is  becoming 
more  and  more  apparent  to  the  industry,  as  witnessed 
by  its  remarkable  growth  and  extension  of  usefulness 
during  the  past  year.  It  is  planned,  therefore,  to  give 
greater  space  and  thereby  more  thoroughly  inform  mem- 
bers as  to  what  this  bureau  is  accomplishing  so  that 
all  may  avail  themselves  of  its  service. 

10.  It  is  planned  to  improve  the  mechanical  features 
of  the  magazine  for  the  benefit  of  advertisers. 

li.  It  also  is  planned  to  work  in  closer  co-operation 
in  the  future  with  the  committee  on  membership  and 
the  committee  on  company  sections,  it  being  fully 
appreciated  by  your  committee  that  the  magazine  can 
be  of  very  great  assistance  in  the  work  of  both  of 
these  important  committees. 

12.  Steps  already  have  been  taken  to  improve  greatly 


the  make-up  and  general  appearance  of  the  magazine 
as  a  whole.  The  August  and  September  numbers  ap- 
peared with  a  new  cover  design,  which  was  part  of  the 
new  plans.  The  August  issue  was  designed  to  aid  the 
committee  on  membership  in  its  campaign  for  new 
members  and  at -the  same  time  indicate  to  the  readers 
of  Aera  the  new  policy  under  which  the  committee  ex- 
pects to  go  forward  and  build  an  important  and  more 
valuable  publication.  It  is  recognized  that  a  magazine, 
when  properly  conducted,  is  of  immeasurable  value  in 
securing  and  holding  membership  in  the  association. 

In  general,  it  is  the  purpose  of  your  committee  to 
make  improvements  and  changes  and  add  new  features 
which  will  give  the  readers  of  Aera  a  constantly  im- 
proved magazine  from  every  standpoint. 

The  present  circulation  of  Aera  is  approximately 
6,500  copies  a  month.  This  is  far  below  what  it  should 
be  considering  the  field  it  occupies  as  the  official  pub- 
lication of  the  association,  and  your  committee  is  firmly 
of  the  belief  that  this  number  can  be  greatly  and  rapidly 
increased  if  all  executives  and  managers  of  both  rail- 
way companies  and  manufacturer  companies  fully  ap- 
preciated the  great  value  to  the  industry  as  a  whole  and 
further  realized  the  value  of  having  their  employees 
read  the  magazine  regularly.  Your  committee  believes 
that  if  serious  and  constructive  efforts  were  carried  out 
to  secure  additional  subscribers  the  number  could  be 
increased  several  fold. 

In  planning  to  place  this  matter  clearly  before  all 
members,  your  committee  has  divided  its  field  of  oper- 
ations into  eight  regional  districts  and  has  appointed 
a  committee  to  represent  railway  and  manufacturer 
members  in  each  district.  The  duties  of  these  regional 
committees  are  to  carry  out  the  policy  and  plans  of  the 
Aera  advisory  committee,  working  in  conjunction  with 
the  local  committees  on  membership  and  conducting  an 
active  campaign  to  strengthen  and  build  up  this  im- 
portant branch  of  the  association's  work. 

The  entire  plan  for  the  betterment  of  Aera  of  course 
depends  upon  the  support  given  your  committee  by  the 
members  of  the  association.  A  better  magazine  un- 
doubtedly will  bring  steadily  increasing  circulation  and 
this  means  better  and  more  extensive  understanding  of 
the  problems  confronting  the  electric  railway  industry. 

Aera  now  is  a  potent  force  for  good,  but  it  can  be 
strengthened  and  made  more  valuable  with  every  issue. 
The  work  must  not  be  permitted  to  stand  still.  It  must 
go  forward,  and  to  go  forward  it  must  have  the  active 
support  of  every  member  of  the  association.  The  com- 
mittee bespeaks  your  co-operation  and  assistance.  The 
report  was  submitted  by  R.  B.  Stearns,  chairman ;  E.  C. 
Faber,  M.  B.  Lambert,  I.  A.  May,  C.  C.  Peirce,  R.  E. 
McDougall,  A.  M.  Robinson  and  Martin  Schreiber. 

Mr.  Gadsden  Gives  Views  on  Commission  Report 

Philip  H.  Gadsden,  electric  railway  commissioner  of 
the  Federal  Electric  Railways  Commission,  was  called 
to  the  floor  by  President  Pardee  to  give  some  of  his 
views  and  impressions  of  the  work  of  the  commission. 
Mr.  Gadsden  reviewed  briefly  how  the  industry  had 
drifted  into  its  present  transportation  methods  from 
the  horse  car  days  and  with  only  horse  car  experience 
to  guide  it.  He  pointed  out  how  the  resultant  situation 
had  become  continually  more  difficult  and  had  brought 
the  industry  constantly  nearer  to  bankruptcy  because 
of  the  uneconomic  foundation  upon  which  it  was  work- 
ing. In  referring  to  the  final  report  of  the  commission 
he  called  particular  attention  to  the  fact  that  it  formed 
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the  opinion  of  seven  men,  of  whom  five  knew  no  more 
of  the  street  railway  industry  than  they  did  of  500  other 
industries  when  they  began  work.  What  they  said  in 
the  report,  therefore,  represents  what  the  people  think. 
If  railway  operators  feel  that  they  cannot  subscribe  to 
some  of  the  points  made  they  should  consider  that  the 
real  question  is  whether  or  not  these  commissioners 
have  reflected  the  real  public  mind.  If  so,  then  they 
must  follow  this  dictation,  for  the  future  depends  on 
whether  we  follow  the  code  of  ethics  which  the  public 
has  thus  set  up.  He  thought  railway  managers  must 
give  more  and  more  thought  to  the  consideration  of 
the  public. 

Mr.  Gadsden  declared  that  one  great  value  of  the 
commission  report  was  that  for  the  first  time  men  of 
the  industry  are  able  to  cite  the  findings  of  an  official 
body  as  to  conditions  in  the  industry.  Whereas  hereto- 
fore they  have  been  under  a  continual  handicap  to  make 
the  public  believe  that  taxes,  paving  charges,  etc.,  were 
overcoming  the  industry,  because  the  statement  came 
from  a  biased  person,  this  argument  would  no  longer 
be  necessary,  for  the  railway  men  can  cite  an  authority 
for  the  statement.  Likewise,  in  the  past,  the  exploita- 
tion of  the  railway  treasury  by  the  city  officials  was 
considered  no  crime,  but  when  this  official  body  has 
declared  that  of  every  carfare  i  cent  goes  to  taxes,  then 
it  should  not  be  long  until  the  great  mass  of  the  people 
who  must  ride  in  the  street  cars  will  understand  this 
and  object  to  the  payment  of  this  sum  for  the  benefit 
of  the  property  owner  who  rides  in  his  automobile. 
Likewise  when  the  men  of  the  industry  have  endeav- 
ored to  tell  the  public  that  the  industry  was  practically 
bankrupt,  only  to  be  disbelieved,  they  can  now  refer  to 
this  report,  wherein  a  judicial  determination  of  the  real 
facts  has  been  made. 

Referring  in  a  very  complimentary  way  to  the  work 
of  the  Committee  of  100,  Mr.  Gadsden  said  that 
the  testimony  and  evidence  presented  was  so  complete 
and  exhaustive  that  when  the  commission  finally  gath- 
ered to  formulate  its  report  there  was  not  a  single  con- 
troversy on  any  facts  regarding  the  industry.  The  com- 
missioners were  entirely  of  one  mind  on  the  facts,  and 
there  was  surprisingly  little  difference  of  opinion  on 
the  conclusions  to  be  drawn  from  these  facts.  What 
differences  there  were  were  largely  on  the  importance 
to  be  attached  to  the  various  conclusions. 

In  its  report  the  commission  has  sought,  he  said,  to 
set  up  a  complete  theory  for  the  reorganization  of  the 
electric  railway  industry,  and  in  this  connection  he 
called  attention  to  three  or  four  basic  things.  Up  to 
now,  in  the  negotiations  between  company  and  city, 
each  has  tried  to  make  the  best  trade  possible,  and  in 
this  procedure  both  parties  have  acted  without  regard 
to  the  considerations  of  the  real  party  at  interest,  the 
public. 

Another  basic  thought  brought  out  in  the  report, 
which  Mr.  Gadsden  said  was  the  most  valuable  con- 
tribution of  the  commission,  was  the  emphasis  which 
had  been  laid  on  the  restoration  of  the  credit  of  the 
industry.  Heretofore  no  one  but  executives  of  railways 
have  considered  this  problem.  There  has  been  a  popu- 
lar notion  that  when  money  was  needed  all  that  was 
necessary  was  for  the  executive  to  go  down  to  New  York, 
spend  a  few  days  in  Wall  Street  and  come  home  with 
the  money.  Emphasis  had  never  been  laid  on  the  right 
point,  and  it  now  appears  that  consideration  has  been 
given  to  the  wrong  people.  The  real  parties  in  interest 
are  the  car  riders  on  the  one  hand  and  the  investors 


on  the  other — service  and  credit.  Mr.  Gadsden  urged 
upon  the  members  that  they  should  go  forth  and  preach 
this  matter  to  the  people  generally,  for  the  industry 
has  been  proved  and  declared  essential  and  is  giving  a 
greater  service  than  ever  and  yet  is  prostrate  because 
of  lack  of  credit.  The  question  is,  what  are  we  going 
to  do  to  revive  the  industry? 

Mr.  Gadsden  endeavored  to  answer  this  by  pointing 
out  that  it  was  no  longer  a  question  of  what  rate  of 
fare  will  a  city  grant,  or  a  supreme  court  ruling  on 
what  is  a  reasonable  rate  of  fare.  The  real  test  of  an 
adequate  rate  is  not  that  which  will  produce  a  proper 
rate  of  return  on  the  capital  in  the  property  now,  but 
what  it  is  necessary  to  pay  for  money  from  the  man 
who  has  never  put  money  in  the  industry  before.  Is 
he  going  to  come  in  on  a  6  per  cent  basis  when  he 
can  get  10  per  cent  on  securities  of  the  highest  rating 
in  other  industries?  Mr.  Gadsden  insisted  that  the 
electric  railway  industry  has  got  to  be  in  a  position  to 
go  into  the  money  market  to  compete  for  the  money 
so  desperately  needed.  The  proper  rate  must  be  that 
which  will  meet  the  demands  of  the  investor,  not  the 
City  Council. 

Mr.  Gadsden  considered  that  the  best  route  to  follow 
in  the  effort  to  restore  credit  was  by  way  of  the  service- 
at-cost  plan  or  something  along  that  line.  He  contended 
that  the  investor  will  not  come  back  into  the  industry 
under  the  old  conditions;  he  is  not  going  to  put  his 
money  into  an  industry  which  is  subject  to  the  control 
of  some  one  outside  of  it.  In  all  other  businesses  the 
management  forecasts  the  future  and  adjusts  the  price 
of  its  commodities  to  conform  to  existing  or  expected 
conditions,  while  the  electric  railway  industry  has  thus 
far  never  been  able  to  secure  a  fare  increase  until  it 
has  proved  that  it  was  on  the  verge  of  bankruptcy. 

In  summing  up,  Mr.  Gadsden  said  that  the  first  step 
to  be  taken  in  working  out  the  situation  was  to  secui'e 
an  accurate  physical  valuation  of  the  property.  He  said 
there  never  was  a  more  propitious  time  than  the  present 
to  do  this,  for  the  appraisers  are  bound  to  be  affected 
by  present  prices. 

The  second  step  to  be  taken  was  to  make  the  capital 
value  of  the  property  conform  to  the  physical  valuation 
established. 

Mr.  Gadsden  also  laid  stress  upon  the  fact  that  har- 
monious relations  with  employees  must  be  established 
in  the  industry  because  people  are  not  going  to  put 
money  into  a  business  which  is  continually  torn  by 
strikes.  He  said  that  we  must  work  out  a  plan  which 
will  guarantee  continuous  operation  of  the  electric  rail- 
way properties. 

In  concluding  Mr.  Gadsden  referred  again  to  the 
splendid  work  of  the  Committee  of  100,  saying  that  it 
was  the  most  effective  piece  of  work  that  had  ever  been 
done  in  any  industry,  not  only  in  the  preparation  for 
the  hearings,  but  in  the  manner  in  which  publicity 
about  the  hearings  was  spread  over  the  country.  He 
thought  that  the  work  of  this  committee  had  only 
begun  and  that  it  should  be  continued  by  all  means. 
As  indicating  how  the  benefit  which  may  be  expected 
to  accrue  from  the  report  will  continue,  he  said  that 
only  last  week  he  attended  a  meeting  of  the  board  of 
directors  of  the  United  States  Chamber  of  Commerce, 
at  which  the  committee  on  public  utilities  of  the  Cham- 
ber filed  a  most  excellent  report  on  the  public  utility 
situation.  This  report  was  ordered  to  a  referendum 
vote,  so  that  during  the  next  six  weeks  it  will  come 
before  every  local  chamber  of  commerce  and  affiliated 
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business  organization,  bringing  attention  to  our  indus- 
try through  a  very  sympathetic  report.  He  said  that 
the  electric  railways  ought  to  have  a  representative  at 
every  one  of  these  local  meetings. 

President  Pardee  then  appointed  the  following  com- 
mittees before  adjournment: 

Committee  on  resolutions :  B.  A.  Hegeman,  Jr.,  chair- 
man; W.  H.  Sawyer,  W.  C.  Ely,  W.  K.  Archbold  and 

E.  S.  Wilde. 

Committee  on  recommendations  in  president's  ad- 
dress: W.  F.  Ham,  chairman;  C.  C.  Peirce,  C.  D.  Em- 
mons, E.  R.  Hill  and  J.  H.  Drew. 

Committee  on  nominations :  Arthur  W.  Brady,  chair- 
man; W.  A.  Draper,  L.  S.  Storrs,  Thomas  W.  Casey, 
C.  D.  Cass,  J.  W.  Perry,  L.  J.  Drake,  L.  E.  Gould  and 

F.  R.  Coates. 

Wednesday's  Session 

The  second  session  convened  in  the  Greek  Temple  on 
Wednesday  morning,  at  which  time  reports  of  the  com- 
mittees on  fare  systems  and  company  membership  and 
publicity  were  presented.  Abstracts  of  these  reports 
are  given  below. 


Fare  Systems 

The  report  of  the  committee  on  this  subject  is  a  con- 
tinuation of  the  investigation  conducted  last  year  by  the 
committee  on  zone  systems.  In  a  study  of  the  results 
of  flat  fare  increase,  reports  were  received  from  forty- 
five  representative  electric  railway  companies. 

In  almost  all  cases  when  an  increased  fare  was  first  put 
into  effect  there  was  a  decrease  in  the  number  of  rev- 
enue passengers  carried.  Due  to  the  higher  rate,  how- 
ever, this  decrease  was  not  sufficient  to  prevent  an.  in- 
crease in  revenue.  As  time  went  on  and  the  patrons 
of  the  company  became  accustomed  to  the  higher  fare 
the  volume  of  riding  increased,  and  it  is  the  opinion 
of  many  of  the  executives  of  the  companies  that  they 
have  gotten  back  practically  all  the  riders  lost  in  the 
beginning.  Many  properties  have  had  more  than  one 
fare  increase,  and  it  has  been  the  experience  of  a  num- 
ber of  them  that  on  the  succeeding  increases  the  revenue 
passengers  carried  showed  no  material  losses.  Where 
the  public  has  been  led  to  oppose  fare  increases,  the  gain 
in  revenue  has  been  limited,  but  in  other  cases,  where 
the  increase  has  been  taken  in  a  spirit  of  fairness 
and  justice,  the  revenue  has  approached  quite  closely 
the  theoretical  limit.  Only  general  deductions  can  be 
stated,  because  in  a  number  of  localities  the  economic 
and  industrial  readjustments  occurring  since  the  end 
of  the  war  have  made  specific  and  accurate  comparisons 
impossible. 

One  of  the  outstanding  effects  of  the  war  so  far  as 
electric  railways  are  concerned  has  been  the  destruc- 
tion of  the  idea  that  a  city  street  car  ride  should  never 
cost  more  than  5  cents  and  the  committee  is  of  the 
opinion  that  the  realization  of  this  fact  has  been  of 
great  service  in  reconciling  passengers  to  pay  the  higher 
fares,  especially  where  more  than  one  increase  has-  been 
found  necessary. 

Hereafter,  the  greatest  single  factor  in  forcing  still 
further  fare  increases  will  be  the  demands  for  higher 
wages,  which  are  being  continually  and  skillfully  put 
forward  by  employees.  It  seems  to  the  committee  that 
it  is  becoming  clearly  understood  by  the  public  that 
increases  in  wages  necessarily  mean  increased  fares. 


and  the  granting  of  future  demands  of  this  sort  will  be 
largely  dependent  upon  the  attitude  of  the  public. 

MAXIMUM  practicable  FLAT  FARE 

In  the  committee's  investigations  the  direct  question 
was  asked  as  to  what  executives  felt  was  the  highest 
fare  that  could  be  charged  on  their  own  properties.  "The 
answers  varied,  being  obviously  influenced  by  existing 
local  conditions,  but  the  views  expressed  would  seem 
to  indicate  that  the  price  of  a  car  ride  must  be  deter- 
mined by  costs  of  labor,  supplies,  and  commodities.  If 
the  country  is  facing  still  further  increases  in  costs  of 
living  and  higher  wages,  undoubtedly  fares  must  be 
raised  beyond  10  cents.  Under  existing  conditions  the 
large  majority  of  the  executives  report  that  for  their 
properties  the  charge  should  not  be  in  excess  of  10 
cents.  A  considerable  number  of  the  executives  placed 
the  figure  lower  than  10  cents,  and  those  placing  the 
figure  at  10  cents  apparently  had  in  mind  the  fact  that 
10  cents  is  a  dime,  a  standard  coin. 

In  Boston,  Mass.,  where  a  flat  10-cent  fare  is  in  effect, 
some  5  cent  non-transfer  lines  were  provided  in  the 
built-up  sections  of  the  city  in  an  effort  to  encourage 
short  riding;  but  the  results  obtained  were  not  par- 
ticularly encouraging,  due  partly  to  the  lack  of  transfer 
privilege,  partly  to  slow  operation  through  congested 
districts  as  compared  with  subways  and  elevated,  and  to 
some  extent  to  lack  of  interest  on  the  part  of  patrons 
in  the  possible  saving. 

In  Portland,  Maine,  when  the  original  increase  in 
fares  was  established  some  5-cent  lines  were  put  on  to 
operate  in  the  business  district  with  a  charge  of  1 
cent  for  transfers  in  case  the  latter  were  requested. 
These  lines,  which  were  the  result  of  the  suggestions 
of  the  Public  Service  Commission  with  the  idea  of  en- 
couraging short  riders,  were  not  successful  from  that 
standpoint,  and  when  a  further  change  in  fare  was 
made  were  abandond. 

These  two  illustrations,  while  not  conclusive,  seem 
to  discourage  the  idea  that  short-ride,  low-fare  car  lines 
in  congested  centers  of  cities  would  be  successful. 

The  fact  is  incontrovertible  that  costs  of  living,  manu- 
facturing and  producing  have  increased  over  100  per 
cent  all  over  the  country.  While  it  is  hard  to  make 
people  acquiesce  in  the  fact,  it  is  inevitable  that  they 
must  eventually  pay  proportionately  as  much  more  for 
transportation  as  they  would  have  to  for  clothes,'  food, 
and  other  articles.  Gradually  the  public  mind  is  accept- 
ing the  logic  of  this  situation,  and  this  is  one  of  the 
psychological  factors  that  are  enabling  the  companies 
to  obtain  the  theoretical  increase  when  fares  are  raised, 
and  is  one  of  those  underlying  elements  which  are  tend- 
ing to  restore  the  industry  to  some  degree  of  prosperity. 
The  committee  believes  that  the  experience  of  the 
past  year  confirms  the  preference  for  the  use  of  metal 
tickets  expressed  by  the  committee  on  collection  and 
registration  of  fares.  This  has  been  especially  demon- 
strated on  certain  systems  where  the  use  of  the  mul- 
tiple fare  paper  tickets  resulted  in  abuse  by  unscrupu- 
lous employees  and  patrons. 

The  experience  of  many  companies  now  indicates  that 
a  substantial  differential  between  a  cash  fare  and  a 
metal  ticket  is  desirable  in  order  to  encourage  the  use 
of  the  metal  ticket.  There  is,  of  course,  ample  justifi- 
cation for  a  higher  cash  fare  because  the  transient  and 
occasional  riders  who  do  not  desire  to  purchase  tickets 
should  pay  a  higher  fare  for  service  which  is  always 
available  for  their  use. 
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It  is  the  conclusion  of  the  committee  with  reference 
to  the  above  matters: 

1.  That,  for  the  large  number  of  cities,  a  cash  fare 
of  10  cents  would  not  decrease  the  riding  habit  suffi- 
ciently to  prevent  the  obtaining  of  needed  increases  in 
net  revenue,  and  that  in  very  many  cities  this  10-cent 
fare  is  absolutely  necessary  for  adequate  service  and  re- 
stored credit. 

2.  That  if  an  average  fare  in  excess  of  7  cents  is 
necessary  to  establish  credit  and  allow  proper  service, 
it  would  recommend  a  10-cent  cash  fare  with  such 
reduced  rates,  if  any  are  desirable,  preferably  through 
metal  tickets,  as  will  produce  the  needed  average  fare. 

JITNEYS   IN   FLAT-FARE  CITIES 

Up  to  even  one  year  ago  there  was  among  many  a 
general  feeling  that  increases  in  fare,  especially  for 
short  riders,  would  bring  on  very  much  more  serious 
jitney  competition.  The  results  show  that  fear  to  have 
been  unfounded  in  many  cases,  of  but  slight  moment  in 
others,  and  serious  in  some  cases  where  the  conditions 
were  local  unto  themselves.  Eighty  per  cent  of  the 
replies  received  to  the  questionnaire  reported  no  stimu- 
lation to  jitneys  whatever,  only  8  per  cent  reported  an 
actual  stimulation,  while  12  per  cent  referred  to  it  as 
slight  or  as  lasting  but  a  short  while.  Although  the 
questionnaire  did  not  directly  ask  for  that  information, 
one-third  of  the  answers  referred  to  the  increased  use 
of  the  privately  owned  automobiles.  The  general  feel- 
ing seemed  to  be  that  the  increase  in  fares  was  a  neg- 
ligible factor  in  the  increase  in  the  number  of  autos, 
though  there  was  for  a  short  time  after  an  increase  in 
rates  of  fare  a  growing  practice  on  the  part  of  auto 
owners  to  invite  their  friends  to  ride  with  them. 

Sensible  regulation  has  in  many  communities  either 
eliminated  the  jitney  entirely  or  confined  its  operations 
to  streets  or  districts  not  adequately  served  by  the 
railway  lines.  Although  very  substantial  progress  has 
been  made  by  public  authorities  at  different  places  in 
dealing  with  this  question,  there  are  still  many  locali- 
ties where  the  problem  has  not  been  squarely  faced. 

While  it  is  granted  that,  as  summarized  above,  in 
many  localities  the  jitney  problem  has  been  effectively 
met,  the  fact  remains  that  there  are  still  numerous 
communities  in  which  jitney  competition  is  most  seri- 
ous. The  fundamental  conditions  in  connection  with 
this  form  of  unbridled  and  usually  unregulated  compe- 
tition have  been  stated  and  discussed  on  numerous 
occasions  both  before  the  association  and  in  the  tech- 
nical press,  but  it  seems  to  the  committee  that  it  is 
necessary  again  to  draw  attention  to  this  problem.  It 
is  entirely  possible  that  we  shall,  within  the  next  few 
years,  face  a  slackening  of  industry  and  business,  and, 
if  this  occurs,  the  jitney  menace  may  again  assume 
more  serious  proportions. 

The  only  way  that  a  fair  trial  of  the  motor  bus  or 
jitney  service  can  be  made  is  for  the  authorities  to 
insist  that  these  vehicles  give  the  same  character  of 
service  as  provided  by  the  electric  cars.  This  means 
they  must  furnish  dependable  and  regular  service  dur- 
ing the  early  hours  in  the  morning,  during  the  mid-day 
period  and  after  the  evening  rush  peak,  operating  on 
schedule,  whether  the  weather  is  pleasant  or  rainy,  and 
going  out  to  the  ends  of  the  unproductive  or  unprofitable 
routes.  Just  so  long  as  jitneys  and  buses  are  permitted 
to  skim  the  cream  off  of  street  railway  traffic,  they  are 
working  an  injustice  not  only  to  the  car  company,  but 
to  the  citizens  and  the  communities  themselves,  because 


they  are  lessening  the  possibilities  of  the  electric  rail- 
roads performing  adequately  and  completely  the  func- 
tions they  are  to  render. 

Certainly,  the  American  Electric  Railway  Association 
should  take  the  strongest  possible  ground  against  the 
uneconomic  and  short-sighted  practice  of  some  munic- 
ipal officials  in  using  jitneys  as  a  means  of  reprisal 
against  street  railway  companies.  This  industry  of 
ours  is  governed  by  the  same  economic  laws  as  other 
businesses,  and,  if  these  laws  are  violated  to  satisfy  the 
grudges  or  prejudices  of  municipalities  or  politicians, 
not  only  the  industry  will  suffer,  but  the  citizens  of  the 
community  in  the  long  run  will  be  the  greater  sufferers. 

The  conclusions  of  the  committee  with  reference  to 
the  jitney  situation  are: 

1.  That  the  operation  of  jitneys  should  be  confined  to 
non-competitive  and  supplementary  or  auxiliary  service. 

2.  That  in  a  number  of  localities  the  handling  of  the 
jitney  problem  by  public  authorities  has  tended  to  de- 
crease the  operation  of  jitneys  and  affords  an  example 
to  the  remaining  localities  for  an  effective  and  far- 
sighted  use  and  development  of  the  urban  transporta- 
tion problem. 

3.  That  this  association  should  take  strong  ground 
against  unfair  motor  vehicle  competition  and  should 
urge  its  members  to  combat  piratical  competition  in 
every  way  possible. 

analysis   of   the   effect    of    FLAT    FARE    INCREASES   ON 
OPERATING  REVENUES  AND  REVENUE  PASSENGERS 

The  results  of  this  study  show  that  increases  in  car- 
fares have  not  destroyed  the  street  railway  business. 
The  street  car  is  still  the  ordinary  man's  conveyance. 
Detailed  information  was  obtained  from  a  group  of 
forty  representative  companies  operating  on  a  flat  fare 
rate,  and  from  the  information  furnished,  the  accom- 
panying chart  has  been  prepared  which  shows  the  pas- 
senger revenue,  revenue  passengers,  and  the  average 
rate  of  fare  by  months  from  January,  1917,  to  May, 
1920,  inclusive.  There  was  a  consistent  increase  in 
operating  revenue,  amounting  for  the  period  in  ques- 
tion to  56  per  cent.  Similiarly  there  was  an  increase  in 
revenue  passengers  amounting  to  12  per  cent,  and  the 
committee's  study  shows  that  on  the  whole  there  has 
been  a  substantial  gain  and  not  a  loss  in  revenue  car 
riders. 

The  weighted  average  rate  of  fare  was  obtained  by 
dividing  for  each  month  the  passenger  revenue  by  the 
number  of  revenue  passengers  for  the  entire  group. 
This  curve  shows  a  consistent  increase  in  the  average 
rate  of  fare,  from  about  4.65  cents  to  6.5  cents.  Small 
fluctuations  in  the  average  rate  of  fare,  particularly  in 
the  early  months  of  1920,  are  due  largely  to  the  varia- 
tions in  the  relative  traffic  and  revenue  among  the 
companies  in  the  group,  and  to  the  effects  of  the  severe 
winter  weather  in  certain  sections  of  the  country.  These 
curves  are  all  compiled  on  a  logarithmic  chart  and  there- 
fore show  relatively,  by  the  slope  of  the  lines,  the  com- 
parative increases  in  each  of  the  plotted  quantities. 
Attention  is  called  to  the  fact  that  the  lesser  increase 
in  revenue  passengers  than  in  passenger  revenue  and 
rate  of  fare  does  not  indicate  a  reduction  in  the  riding 
habit.  Such  a  reduction  could  accurately  be  determined 
only  by  a  comparison  with  an  extended  prior  period  in 
which  no  substantial  fare  changes  occurred. 

It  is,  of  course,  obvious  that  the  bottom  two  curves  on 
the  chart,  representing  the  passenger  revenue  and  the 
revenue  passengers,  are  parallel  so  long  as  the  rate  of 


October  16,  1920 


Electric    Railway    Journal 


807 


fare  is  constant ;  and  that  the  slope  of  the  bottom  curve, 
representing  the  passenger  revenue,  will  increase  in 
proportion  to  the  algebraic  sum  of  the  slopes  of  the 
revenue  passenger  curve  and  the  rate-of-fare  curve. 

It  is  significant,  however,  that  during  the  final  two 
years  shown  on  the  chart,  in  which  the  greater  part 
of  the  fare  increases  have  become  effective,  the  growth 
in  revenue  passengers  has  been  12  per  cent,  as  com- 
pared with  fare  increases  of  36  per  cent.  This  indi- 
cates that  in  the  cities  represented  on  the  chart  there 
has  been  no  material  interference  with  the  normal 
growth  in  traffic  as  a  whole.  The  yearly  average  increase 
in  revenue  passengers  for  the  forty  companies  shown 
on  the  chart  was  therefore  6  per  cent  as  compared  with 
the  average  of  3.7  per  cent  for  all  electric  railways  of 
the  United  States  as  shown  by  the  United  States  census 
between  the  years  1912  and  1917. 

The  committee  believes  that  the  conditions  disclosed 
by  this  analysis  confirm  the  opinions  expressed  above  as 
to  the  transient  character  of  traffic  losses  and  the 
revenue  possibilities  of  further  increases  in  flat  fares. 

Results  to  Date  of  Zone  Systems 

Two  kinds  of  zone  systems  have  been  in  operation 
in  the  United  States.  (1)  The  central  area  zone  system, 
as  used  in  Milwaukee,  Portland  (Maine),  Providence, 
Springfield  and  Holyoke,  and  (2)  the  kind  more  nearly 
similar  to  the  British  system  used  on  the  Public  Service 
Railway  in  New  Jersey  and  the  Connecticut  Company. 
Sufficient  experience  has  been  accumulated  to  show 
that  the  central  area  or  fixed  minimum  zone  systems 
can  be  successfully  operated  in  American  cities.  Not- 
withstanding the  fact  also  that  after  brief  trials  in 
New  Jersey  and  Connecticut  uniform  rate  zone  sys- 
tems have  been  abandoned,  the  committee  feels  that  the 
experience  gained  has  demonstrated  that,  if  deemed 
desirable,  it  is  practicable  to  introduce  the  uniform  rate 
zone  system  in  Americaji  communities  of  large  popu- 
lation, but  it  is  of  the  opinion  that  it  should  be  done 
only  with  a  fixed  minimum  charge. 

Results  to  date  have  shown  most  definitely  that  the 
minimum  fare  should  not  be  less  than  5  cents.  Speak- 
ing generally,  where  additional  revenue  is  needed  and 
the  change  from  flat  fare  to  a  zone  system  is  con- 
templated, the  minimum  fare  for  the  zone  system  should 
not  be  less  than  the  previous  flat  fare  at  least  at  the 
beginning.  The  increased  number  of  passengers  neces- 
sary to  make  up  for  revenue  lost  by  reducing  the  fare 
to  the  short  rider  would,  for  the  most  part,  ride  on 
portions  of  routes  already  congested.  Even  if  it  were 
possible  to  obtain  these  riders  by  the  reduced  fare  they 
could  not  be  handled  probably  with  present  facilities 
in  many  communities. 

In  all  cities  using  zone  systems  minimum  fare  riders 
constitute  the  larger  percentage  of  revenue-producing 
passengers.  On  the  Public  Service  Railway  there  was 
not  a  great  increase  in  short  riding  when  the  fare  was 
reduced  from  5  cents  to  3  cents,  and,  as  a  result,  the 
company  did  not  receive  sufficient  additional  revenue 
from  this  source  to  make  up  for  the  loss  from  all  of 
the  riders  who  were  able  to  avail  themselves  of  a  ride 
for  a  fare  less  than  the  previous  flat  rate  of  7  cents. 

It  is  true  that  the  low  fare  zone  system  in  use  abroad 
has  had  no  fair  trial  in  this  country,  but  experience 
thus  far  indicates  plainly  that  under  present  condi- 
tions an  initial  rate  under  5  cents  would  not  bring  a 
proportionate  increase  of  short  riders  and  would  be 
ruinous,  in  that  the  fare  of  the  long  haul  passenger 


would  have  to  be  increased  to  a  prohibitive  degree. 
Up  to  the  present  time,  the  zone  system  has  been 
adopted  because  it  was  believed  to  be  the  preferable 
way,  taking  all  needs  into  account,  to  secure  the  neces- 
sary additional  revenue,  and  has  in  no  case  been  tried 
out  purely  on  its  merits  as  being  more  equitable  than 
the  flat  fare  plan  for  producing  the  same  revenue.  There 
apparently  has  been  no  call  on  the  part  of  the  majority 
of  the  riding  public  in  this  country  for  a  zone  system 
except,  knowing  that  increased  fare  had  to  be  obtained, 
it  was  accepted  as  the  less  objectionable  method.  It  is 
interesting  to  observe  that,  once  having  been  tried  out, 
it  has  remained  in  effect  in  all  places  where  it  has  had 
a  fair  trial,  and  the  prevailing  opinion  is  that  a  large 
majority  of  the  public,  where  such  a  system  is  used, 
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CHART    SHOWING    AVERAGE    RATE    OF    FARE,    REVENUE 

PASSENGERS     AND     PASSENGER     REVENUE     FROM 

GROUP  OF  FORTY  COMPANIES,  FORMING  PART 

OF  REPORT  OF  COMMITTEE  ON  FARES 

would  not  change  to  a  flat  fare  system  producing  equal 
revenue.  The  committee  feels  that  in  New  Jersey  and 
Connecticut  the  uniform  rate  zone  system  did  not  have 
a  fair  trial. 

All  of  the  companies  report  practically  no  change  as 
to  congested  areas  or  real  estate  values,  due  to  the  zone 
system.  While  true,  this  is  not  necessarily  conclusive, 
because  allowance  must  be  made  for  the  shortage  in 
and  unsettled  conditions  of  housing  facilities  that  have 
existed  during  the  recent  war  adjustment  period.  The 
committee  believes  that  this  objection  to  a  zone  system 
has  been  very  much  magnified,  and  that  it  is  not  an 
important  or  valid  one. 

Against  the  protests  made  in  the  fare  case  at  Spring- 
field, Mass.,  by  residents  of  suburban  territory,  that 
such  territory  had  been  built  up  under  the  flat  fare 
system,  and  that  the  departure  therefrom  would  be  un- 
just and  prejudicial  to  the  inhabitants  and  especially 
to  owners  of  real  estate,  the  commission,  in  its  decision, 
stated  its  belief  that  the  zone  plan  would  have  no  sub- 
stantial influence  on  land  values  in  the  outlying  dis- 
tricts. Even  if  it  should,  however,  have  such  an  effect, 
it  was  a  fact  that  the  electric  railway  lines  had  ma- 
terially increased  such  values  in  the  past;  that  the 
landowners  profited  by  and  enjoyed  this  unearned  incre- 
ment; and  that,  if  they  should  be  deprived  of  this  in 
some  slight  measure  by  an  attempt  to  apportion  the 
mounting  costs  of  electric  railway  service  more  nearly 
in  accordance  with  the  service  furnished,  there  should 
be  no  complaint  on  this  ground.  The  committee  de- 
clares that  this  argument  is  logical  and  a  fair  answer 
to  the  protests  of  real  estate  promoters  and  suburban 
developers  and  landowners. 

In  some  of  the  cities  using  a  zone  system  no  real 


808 


Electric    Railway    Journal 


Vol.  56,  No.  16 


jitney  competition  existed,  but,  in  the  majority  of  cases, 
jitney  competition  actually  existing  at  that  time,  or  fear 
of  jitney  competition  with  higher  fares,  was  a  very 
important  feature  in  connection  with  the  decision  to 
introduce  a  zone  system.  Unquestionably  the  danger 
of  jitney  competition  has  been  minimized  by  the  adop- 
tion of  a  zone  system  instead  of  a  corresponding  in- 
crease in  flat  fares. 

The  managements  now  using  zone  systems  investi- 
gated by  the  committee  are  practically  unanimous  that 
they  prefer  their  present  zone  system  to  a  flat  fare 
system,  and  it  is  the  opinion  of  the  committee  that  in 
these  places  the  companies  are  in  a  better  position  than 
they  would  have  been  under  a  flat  fare  system. 

The  committee  has  no  changes  to  recommend  in  the 
terminology  and  definitions  submitted  in  the  report  pre- 
sented last  year  by  the  committee  on  zone  systems. 

The  report  also  contained  extended  data  on  the  re- 
sults of  the  zone  fare  operation  in  certain  cities  as  well 
as  an  appendix  containing  the  replies  to  the  question- 
naire submitted  by  six  companies.  The  report  is  signed 
by  W.  H.  Sawyer,  chairman;  R.  F.  Carbutt,  Thomas 
Conway,  Jr.,  Robert  M.  Fuestel,  L.  R.  Nash,  L.  H. 
Palmer,  J.  K.  Punderford,  A.  S.  Richey  and  C.  L.  S. 
Tingley. 

Discussion  on  Fare  Systems  by  Mr.  Mortimer 

J.  D.  Mortimer  submitted  a  prepared  discussion  on 
the  report  of  the  committee  on  fare  systems,  in  which 
he  stated  that  it  was  the  consensus  of  experience  that 
increases  in  flat  rates  of  fare  without  change  of  fare 
points  have  pretty  generally  resulted  in  increases  in 
revenue.  If  the  area  served  for  a  single  fare  is  large 
and  the  average  ride  long  the  increase  in  fare  needed 
to  compensate  for  increased  costs  has  been  larger  than 
where  the  single  fare  area  has  been  smaller  and  the 
length  of  average  ride  shorter.  No  one  has  yet  been 
able  to  construct  a  demand  curve  for  urban  railway 
traific.  The  relation  between  rates  of  fare  and  traffic 
is  unknown.  Attempts  were  made  some  years  ago  to 
show  that  the  high  riding  habit  in  Cleveland  was  due 
to  the  3-cent  fare  then  obtaining,  but  investigation 
showed  that  the  then  high  riding  habit  was  accompanied 
by  active  business,  disclosed  by  post  office  receipts, 
building  permits  and  bank  clearings.  There  was  a  much 
higher  correlation  between  riding  habit  and  business 
activity  than  there  was  between  riding  habit  and  rate 
of  fare. 

With  the  meager  data  available  and  the  rough  methods 
of  reduction  generally  in  use,  it  is  impossible  to  say  just 
what  effect  the  rate  of  fare  has  on  riding  habit.  It  will 
probably  vary  in  different  localities;  it  will  certainly 
vary  during  different  seasons  of  the  year,  and  it  will 
vary  with  the  industrial  and  commercial  activity.  Few 
cities  during  the  last  three  and  one-half  years  have  pos- 
sessed identical  business  characteristics.  Some  partici- 
pated in  war  prosperity;  others  suffered  because  they 
had  no  war  industry  and  temporarily  lost  population  to 
the  selective  draft.  If  there  is  anything  in  the  assumed 
relation  between  traffic  and  the  rate  of  fare  it  is  likely 
to  appear  more  evident  when  war  prosperity  has  become 
only  a  memory. 

The  diagram  in  the  printed  report  shows  that  for  the 
three  years  and  five  months  the  forty  companies  used 
in  computing  the  comparative  figures  enjoyed  an 
increase  in  traffic.  The  number  of  passengers  during 
the  first  five  months  of  1920  was  1,843,000,000  compared 
with  1.667.000,000  during  the  first  five  months  of  1917; 


this  is  an  increase  of  10.5  per  cent.  Just  how  much  the 
traffic  would  have  increased  if  there  had  been  no  fare 
increase  no  one  will  ever  know.  Neither  will  we  know 
how  much  more  traffic  would  have  increased  if  the  use 
of  automobiles  had  remained  constant  during  that 
period. 

The  fact  that  it  became  necessary  to  abandon  the 
operation  of  the  zone  fare  system  on  the  lines  of  the 
Public  Service  Railway  and  the  Connecticut  Company 
is  cause  for  great  regret.  Many  people  have  been  led 
to  believe  that  these  systems  abandoned  zone  fares  be- 
cause they  were  impracticable ;  distance  tariff  plans  thus 
received  a  setback.  The  central  area  zone  system,  de- 
vised in  Milwaukee  as  early  as  1911,  but  not  placed  in 
operation  until  January,  1914,  appears  to  have  given 
general  satisfaction  to  both  the  company  and  the 
patrons.  Needless  to  say,  the  central  area  zone  scheme 
did  not  always  produce  the  revenues  which  were  ex- 
pected; traffic  reactions  were  indeterminate  in  quantity 
and  accurate  estimates  difficult  to  make.  In  all  the  cen- 
tral area  zone  schemes  except  in  Milwaukee  zone  fares 
were  adopted  for  the  purpose  of  increasing  revenues  at 
the  time  of  adoption.  In  Milwaukee  the  plan  was 
adopted  to  forestall  an  extension  of  the  single  fare  area 
or  central  area  in  the  near  future  and  increase  revenues 
in  the  more  distant  future.  A  look  into  the  future  was 
taken,  and  it  was  recognized  that  if  expansion  of  the 
single  fare  area  could  be  prevented,  the  problem  of 
rising  electric  railway  costs,  then  sensed,  would  be  less 
difficult  to  meet.  It  was  expected  that  the  Milwaukee 
zone  scheme  would  result  in  some  reduction  in  revenues ; 
an  immediate  small  reduction  was  justified  on  the 
ground  that  in  years  to  come  the  growth  in  revenues 
under  this  fare  plan  would  far  more  than  offset  any 
temporary  disturbance  in  income  account. 

That  portion  of  the  metropolitan  system  lying  without 
the  central  area  has  never  been  remunerative;  it  has 
required  support  from  the  heavier  traffic  in  the  central 
area.  But  zone  fares  have  not  increased  as  rapidly  as 
the  increases  in  costs;  the  drag  on  the  central  area  has 
increased.  The  commission  and  courts  have  held  that 
the  metropolitan  system  is  to  be  considered  as  a  whole 
and  that  the  deficits  on  suburban  lines  are  to  be  offset 
by  larger  returns  in  the  central  area.  There  remains 
much  to  be  done  in  determining  the  best  method  of 
assessing  the  costs  of  service  between  the  long  and  short 
haul  rider.  To  require  the  long  haul  rider  to  pay  all  the 
costs  of  serving  him  will  result  in  very  high  fares,  fares 
so  high  as  largely  to  reduce  traffic.  Probably  only  a 
general  rule  can  be  enunciated,  i.e.,  so  to  arrange  the 
zone  fares  as  to  cause  the  minimum  adverse  reaction 
to  traffic  and  support  the  deficit  by  the  short  haul 
traffic. 

The  problem  is  not  greatly  different  from  that 
of  assessing  income  tax;  ability  to  pay  appears  to  be 
an  important  consideration.  All  the  companies  which 
have  received  increases  in  fares  appear  to  be  satisfied 
with  the  respective  methods  by  which  such  increases 
were  put  into  effect.  The  flat  fare  advocates  are  happy, 
and  the  zone  fare  proponents,  who  yet  have  their  plans, 
seem  satisfied  with  themselves.  Probably  most  of  us 
feel  that  revenues  are  still  insufficient,  and  none  of  us, 
with  possibly  one  exception,  is  very  particular  as  to 
what  scheme  of  fares  gets  us  the  money.  If  the  rail- 
ways are  to  run  our  motto  must  be,  "Get  the  Money." 
Should  industrial  and  commercial  activity  recede  to  the  . 
level  where  unemployment  becomes  noticeable  and  the  j 
depressed  conditions  of  1908  are  approximated,  then  it 
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will  be  instructive  to  watch  the  relative  effect  on  earn- 
ings of  the  two  general  fare  schemes  discussed  by  the 
committee. 

Company  Membership 

The  committee  on  company  membership  reported  that 
its  work  this  year  had  consisted  of  three  parts:  (1) 
The  compilation  of  a  list  of  possible  members,  based 
upon  preliminary  lists  furnished  by  Secretary  Burritt 
and  revised  according  to  data  secured  by  correspondence 
and  conference;  (2)  the  enlisting  of  the  active  co-oper- 
ation of  railway  men  throughout  the  country  in  the 
endeavor  to  bring  to  the  attention  of  companies  which 


OQO 


EMBLEMS   RECOMMENDED  BY   COMPANY 
MEMBERSHIP  COMMITTEE 

are  outside  the  fold,  as  forcefully  as  possible,  the  advan- 
tages of  membership  in  the  association;  (3)  the  use  of 
all  other  possible  means  to  secure  the  actual  applications 
of  possible  members  in  time  to  have  the  names  included 
in  this  report. 

The  committee  made  several  suggestions  as  to  ways 
in  which  its  work  can  be  followed  up.  It  submitted  the 
accompanying  design  of  an  emblem  for  use  of  member 
companies  on  stationary,  in  catalogs  and  the  like. 

The  committee  reported  a  total  of  twenty-one  new 
railway  companies  secured  during  the  year. 

The  report  was  signed  by  F.  R.  Coates,  chairman;' 
Benjamin  Adams,  J.  P.  Barnes,  H.  F.  Dicke,  C.  R. 
Ellicott,  L.  E.  Gould,  C.  A.  Hall,  E.  B.  Moore,  H.  H. 
Norris,  R.  T.  Sullivan,  E.  M.  Walker,  E.  P.  Waller  and 
E.  F.  Wickwire. 

Publicity 

The  report  on  publicity  explained  that  its  instructions 
provided  that  the  committee  of  publicity  men,  com- 
posed of  local  publicity  men  in  the  employ  of  a  number 
of  member  companies,  was  to  report  to  and  work  in 
close  co-ordination  with  the  committee  on  publicity. 
Such  a  co-ordination  had  been  effected.  The  report 
mentioned  the  work  done  in  disseminating  the  report 
of  the  Federal  Electric  Railways  Commission  and  ab- 
stracts thereof  and  outlined  a  program  for  the  coming 
year,  including  the  preparation  of  car  cards,  the  stimu- 
lation of  utility  managers  to  more  consistent  utilization 
of  their  employees  as  good  will  promoters,  and  the  con- 
sideration of  the  publicity  work  of  the  various  state 
associations,  particularly  that  of  the  Illinois  Commit- 
tee on  Public  Utility  Information,  with  a  view  of 
putting  into  effect  such  part  of  the  work  as  can  be 
adapted  to  the  industry  for  use  nationally. 

Other  Papers  and  Reports 

In  the  absence  through  illness  of  Gen.  Guy  E.  Tripp, 
chairman  of  the  Committee  of  One  Hundred,  President 
Pardee  outlined  the  reasons  for  the  formation  of  the 
committee,  some  of  its  accomplishments  and  stated  that 
the  executive  committee  of  the  association  had  voted  for 
the  future  continuance  of  the  committee  for  the  purpose 
of  further  disseminating  information  pertaining  to  the 
industry. 


The  paper  on  possibilities  of  transporting  other  than 
passengers  on  interurban  lines  by  Britton  I.  Budd,  Chi- 
cago, was  then  read.  It  will  be  found  on  another  page 
in  this  issue.  Owing  to  the  absence  of  Mr.  Budd  the 
paper  was  read  by  L.  C.  Carraway. 

Martin  Schreiber,  Public  Service  Railwaiy,  Camden, 
N.  J.,  then  presented  an  address  on  the  training  of  elec- 
tric railway  personnel.  On  account  of  the  interest 
which  this  paper  has  to  all  branches  of  the  electric 
railway  industry  its  publication  has  been  deferred  to 
the  next  issue  of  this  paper  so  that  it  can  receive  the 
wider  circulation  reached  by  the  "mechanical  issue"  of 
this  paper. 

Settlement  of  Labor  Disputes 

At  the  conclusion  of  Mr.  Schreiber's  address  President 
Pardee  announced  that  Gov.  Henry  J.  Allen  of  Kansas 
had  arrived  and  would  speak  to  the  delegates  on  "Set- 
tlement of  Labor  Disputes  in  the  Interest  of  the  Public 
and  its  Influence  on  Fares." 

A  large  audience  had  collected  in  the  Greek  Temple 
to  hear  Governor  Allen,  and  eager  listeners  stood  at  the 
open  windows.  The  Governor's  address  was  devoted 
largely  to  an  account  of  the  working  of  the  conciliation 
court  in  Kansas  and  the  reasons  which  had  led  to  its 
establishment.  In  the  Governor's  opinion  a  new  prin- 
ciple in  the  settlement  of  labor  disputes  had  been 
reached,  beneficial  alike  to  labor,  capital  and  the  public. 
His  address  was  received  with  great  applause.  An  ab- 
stract of  it  appears  elsewhere  in  this  week's  issue.  At 
its  termination  a  vote  of  thanks  was  moved  by  Thomas 
N.  McCarter  and  was  unanimously  carried  by  a  standing 
vote. 

Thursday's  Session 

The  last  session  of  the  American  Association  was 
called  to  order  about  10 :  30  a.m.  Thursday,  with  Pres- 
ident Pardee  presiding.  First  in  the  order  of  business 
of  the  day  was  the  report  of  the  committee  on  valuation, 
which,  in  the  absence  of  Chairman  Kealy  and  Vice- 
Chairman  Schreiber,  was  presented  by  Cecil  F.  Elmes, 
member  of  the  committee.  No  action  was  taken  on  the 
report,  an  abstract  of  which  follows: 

Valuation 

The  report  of  the  committee  on  valuation  was  largely 
a  reaffirmation  of  the  principles  outlined  in  the 
report  of  October,  1919,  and  an  elaboration  or  a  more 
specific  definition  of  the  significance  of  certain  terms, 
such  as  "reproduction  new,"  "present-day  prices"  and 
"going  value." 

The  committee  reported  that  it  has  spent  its  time 
in  the  study  of  important  commission  decisions  and  in 
the  study  and  analysis  of  important  papers  which  have 
been  presented.  It  has  also  taken  into  consideration 
the  fact  that  this  is  the  fifth  year  of  "abnormal  prices" 
and  that  the  general  trend  is  still  upward.  It  recom- 
mended the  careful  consideration  of  the  reports  of  the 
committees  on  valuation  and  return  of  the  Illinois 
State  Electric  Association,  the  Illinois  Electric  Railways 
Association  and  the  Illinois  Gas  Association. 

In  making  more  clear  what  is  meant  by  "cost  of  repro- 
duction new"  the  committee  says  the  following: 

It  is  one  method  used  in  making  an  appraisal  and  should 
not  be  confused  with  some  other  method. 

The  "cost  of  reproduction  new"  of  the  physical  plant,  as 
we  view  it,  means  the  estimated  cost  of  reproducing  a  new 
property  identical  with  the  one  under  investigation,  under 


810 


Electric    Railway    Journal 


Vol.  56,  No.  16 


present  conditions  of  labor  and  materials  cost  and  methods 
of  doing  work  without  any  deduction  for  loss  of  value  due 
to  age  or  other  causes.  The  new  property  must  be  made 
up  of  the  same  number  and  kind  of  units  as  the  existing 
property  that  is  being  reproduced,  and  all  of  the  materials 
and  labor  that  entered  originally  into  the  construction  of 
these  units  must  be  considered  in  finding,  the  reproduction 
cost  of  the  new  property. 

As  to  present-day  prices,  the  committee  gave  addi- 
tional argument  why  unit  prices  of  today  must  be  used, 
for  "in  no  way  can  the  values  of  today  be  found  by 
using  unit  prices  of  ten  years  ago,  unless  the  dollar 
will  purchase  the  same  amount  of  material  and  labor 
today  as  it  would  have  ten  years  ago.  The  company 
is  clearly  entitled  to  have  the  value  of  its  property 
expressed  in  dollars  having  the  same  purchasing  power 
as  the  dollars  the  public  is  paying  for  the  service  the 
company  is  compelled  to  give." 

The  committee  also  gave  further  argument  with  ref- 
erence to  "going  value"  and  the  reason  for  including 
it  in  a  valuation.  It  states  that  "going  value"  is  a 
fact  just  the  same  as  the  physical  plant  is  a  fact.  Some 
of  the  more  important  items  which  take  up  "going 
value"  are  listed. 

"Rate  of  return"  is  a  subject  directly  collateral  to 
that  of  valuation.  The  committee  felt  that  it  has  not 
had  time  to  give  adequate  attention  to  this  question  this 
year,  but  called  attention  to  the  paper  on  "Rate  of 
Return"  to  be  presented  •  at  the  convention  by  C.  F. 
Elmes,  a  member  of  the  committee. 

The  report  was  signed  by  P.  J.  Kealy,  chairman; 
Martin  Schreiber,  vice-chairman ;  H.  C.  Anderson,  C.  F. 
Elmes,  Williston  Fish,  C.  W.  Gillespie,  J.  H.  Hanna, 
W.    J.  Harvie,  W.  H.  Sawyer  and  B.  E.  Tilton. 

Following  this  report  was  the  paper  by  Cecil  F.  Elmes 
of  the  firm  of  Sanderson  &  Porter  on  "Utility  Regulation 
and  Rate  of  Return,"  given  in  abstract  in  another  part 
of  this  issue.  On  motion,  the  association  gave  a 
unanimous  vote  of  thanks  to  Mr.  Elmes  for  his  paper. 

Motor  Bus  Papers 

Following  Mr.  Elmes's  paper,  three  motor  bus  papers 
were  presented.  The  first  of  these  was  "The  Place  of 
the  Motor  Bus  in  Urban  Passenger  Transportation" 
by  George  J.  Shave,  superintendent  of  maintenance,  and 
Frank  C.  Pick,  commercial  manager,  London  General 
Omnibus  Company,  London,  England.  In  the  absence 
of  both  of  the  authors,  the  paper  was  read  in  abstract 
by  Harold  V.  Bozell,  editor  Electric  Railway 
Journal.  It  is  printed  in  full  in  this  issue  of  this  paper. 
Considerable  interest  was  expressed  in  favor  of  having 
this  paper  printed  in  full  for  the  benefit  of  association 
members. 

This  paper  was  followed  by  one  on  "The  Place  of  the 
Motor  Bus  as  a  Supplement  to  Electric  Railways"  by  R. 
Oilman  Smith,  Milwaukee  Electric  Railway  &  Light 
Company,  Milwaukee.  This  paper  is  abstracted  else- 
where in  this  issue.  A  written  discussion  on  this  paper 
was  submitted  by  J.  D.  Mortimer.     It  said,  in  part: 

We  are  prepared  to  admit  the  strong  appeal  of  the  pneu- 
matic-tired vehicle  operating  at  high  speed  with  few  stops. 
That  some  service  can  be  rendered  with  a  car  seating  four 
or  six  passengers  needs  no  further  proof.  Whether  such 
fares  can  be  collected  in  competition  with  good  street  rail- 
way service  as  will  make  such  business  adequately  re- 
munerative has  never  been  proved.  The  four  and  six 
passenger  vehicle  in  "jitney"  service  does  not  seem  to  be 
permanent;  the  recession  rate  -among  operators  suggests 
that  something  more  than  the  usual  monetary  reward  is 
necessary  to  keep  an  individual  in  such  business.  If  there 
is  any  tendency,  it  is  toward  bus  service  seating  sixteen  to 
thirty  or  more  passengers. 


The  papers  presented  today  deal  with  the  larger  type  of 
vehicle.  Mr.  Smith,  by  a  study  of  the  comparative  oper- 
ating and  investment  costs,  shows  that  both  the  motor  bus 
and  the  electric  car  operating  on  rails  have  their  respective 
places.  The  economical  field  of  the  motor  bus  is  not  nearly 
as  extensive  as  the  politicians  and  some  of  the  bus  operators 
have  attempted  to  lead  the  public  to  believe. 

Probably  the  electric  railway  industry  would  be  in  better 
financial  shape  today  if  a  reliable  motor  bus  had  made  its 
appearance  before  the  relatively  large  investment  had  been 
made  in  rail  lines  through  sparsely  settled  urban  and  subur- 
ban districts.  Then  we  probably  would  not  be  able  to  show 
how  electric  railways  had  built  cities  and  increased  taxable 
land  values.  But  this  heroic  feeling  is  only  satisfying  for 
the  time  being.  There  is  little  permanent  satisfaction  in 
the  knowledge  that  the  sheriff  is  going  tq  catch  you  sooner 
or  later. 

Our  cities  are  going  to  continue  to  grow.  The  same 
tendencies  noted  in  all  the  recent  census  decades  were  re- 
corded in  the  more  rapid  growth  of  the  urban  population 
during  the  period  1910  to  1920.  Cities  will  continue  to 
spread  out  and  transportation  facilities  will  be  required  to 
serve  the  new  districts.  Much  growth  will  occur  along  lines 
of  existing  railways.  But  other  territory  will  be  built  up 
requiring  new  facilities.  Here  is  one  place  for  the  motor 
bus  operated  as  an  integral  part  of  the  city  transportation 
plant.  The  motor  bus  will  permit  traffic  "to  be  developed 
to  the  point  where  the  large  investment  in  a  rail  line  may 
be  justified.  The  bus  will  thus  conserve  capital  for  more 
attractive  uses. 

The  cities  that  require  motor  buses  as  feeders  or  supple- 
ments to  existing  rail  facilities  are  not  numerous.  Most 
cities  are  overbuilt  with  rail  lines.  Most  cities  could  get 
better  transportation  if  they  had  less  track,  and  all  cities 
could  have  better  street  car  transportation  if  some  of  their 
track  was  in  other  places.  Nevertheless,  there  are  places 
where  rail  lines  would  ordinarily  be  built  in  response  to 
"popular"  demand,  provided  capital  were  available.  In  such 
locations  the  motor  bus  offers  a  solution  of  what  may,  for 
a  time,  be  a  pressing  problem.  The  experience  in  Milwaukee 
and  Kenosha  will  be  watched  with  interest. 

If  the  motor  bus  has  a  part  in  the  scheme  of  district 
transportation,  then  it  is  the  duty  of  the  railways  to  be 
the  first  to  find  its  place  and  put  it  to  beneficial  use.  Ill- 
advised  competition  may  thus  be  anticipated  and  the  better 
interests  of  the  public  more  advantageously  served. 

Following  this  paper,  George  M.  Graham,  vice-pres- 
ident Pierce-Arrow  Motor  Car  Company,  Buffalo,  N.  Y., 
gave  an  address  on  "The  Motor  Vehicle — Competitor  or 
Ally?"  This  address  was  most  ably  presented.  By 
unanimous  vote  Mr.  Graham  was  adjudged  "Not  Guilty." 
An  abstract  of  Mr.  Graham's  remarks  is  given  elsewhere 
in  this  issue. 

There  was  no  discussion  on  these  papers  except  that 
Mr.  Moser  of  the  Fifth  Avenue  Coach  Company,  New 
York,  said  that  he  desired  to  correct  a  statement  or 
impression  given  in  Mr.  Smith's  paper,  with  reference 
to  the  experience  of  that  company  last  winter.  Mr. 
Moser  said  that  at  the  time  of  the  big  storm  his  com- 
pany, by  means  of  a  fleet  of  motor  plows,  opened  the 
streets  for  normal  operation  by  6  a.m.  of  the  day  fol- 
lowing the  storm  and  that  the  chief  difficulties  encoun- 
tered were  caused  by  the  snow  thrown  onto  the  streets 
from  the  sidewalks. 

Recommendations  of  the  President 

This  ended  the  program  of  the  session  and  committee 
reports  were  next  in  order.  The  first  was  the  report 
of  the  committee  on  recommendations  in  the  president's 
address,  presented  by  W.  F.  Ham,  chairman.  It  indorsed 
the  president's  recommendations  of  an  increase  of  the 
executive  committee  by  the  addition  of  six  members, 
to  be  elected  from  the  body  at  large,  and  the  change  in 
the  membership  class  to  provide  for  three  additional 
classes  of  members,  namely,  (1)  bankers,  (2)  invest- 
ment organizations,  and  (3)  consulting  engineering 
firms.     On  motion  the   report  was  accepted   and  the 
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administration  was  directed  to  take  the  steps  necessary 
to  put  the  recommendations  into  effect. 

Resolutions  Passed 

The  next  report  was  from  the  committee  on  resolu- 
tions and  was  presented  by  B.  A.  Hegeman,  Jr.  This 
report,  given  below,  was  unanimously  accepted  and 
approved. 

Whereas  a  commission,  appointed  because  in  the  opinion 
of  the  national  government  the  crisis  in  the  electric  rail- 
way industry  was  seriously  affecting  the  national  interest, 
has  reported  to  the  President  of  the  United  States  that 
electric  railways  constitute  an  "essential  public  utility,"  and 
that  in  their  rehabilitation  "the  first  essential  is  to  restore 
credit,"  and 

Whereas  the  present  deplorable  condition  of  the  industry 
and  its  immediate  restoration  to  full  usefulness  is  a  direct 
concern  of  the  public,  inasmuch  as  new  capital  in  the 
amount  of  between  $200,000,000  to  $300,000,000  a  year,  not 
now  obtainable,  is  required  for  extensions  and  betterments 
necessary  to  meeting  urgent  public  requirements,  and 

Whereas  such  new  capital  will  be  forthcoming  only  if 
the  reasonable  requirements  of  the  investor  as  to  the  safety 
of  and  return  upon  his  investment  be  met,  and 

Whereas  the  readjustment  in  the  relations  between  the 
public  and  the  railways  in  order  to  effect  this  reassurance 
lies  with  the  public  authorities,  state  and  local;  therefore 
be  it 

Resolved,  That  the  American  Electric  Railway  Associa- 
tion, acting  from  a  sense  of  public  duty,  calls  to  the  atten- 
tion of  the  nation  the  fact,  as  emphasized  by  the  Federal 
Electric  Railways  Commission,  that  the  restoration  of  elec- 
tric railway  credit  is  a  requisite  to  the  proper  functioning 
of  these  utilities  and  urges  with  regulation  of  public  utilities 
the  application  of  such  common  sense  economic  and  busi- 
ness principles  as  will  restore  credit  and  so  enable  electric 
railways  to  perform  their  full  public  service. 

Whereas  John  H.  Pardee  has  served  this  association  as 
its  president  during  the  last  two  years,  and  under  his 
wise  direction  it  has  increased  to  a  remarkable  degree  in 
usefulness  and  value  to  its  members  and  to  the  industry, 
generally,  and 

Whereas  Mr.  Pardee  has  devoted  his  time,  energy  and 
great  talents  to  the  association's  interests  and  has  placed 
all  electric  railways  and  all  electric  railway  men  under  a 
not  to  be  estimated  obligation;  therefore  be  it 

Resolved,  That  the  thanks  of  the  association  and  its  deep 
appreciation  be  extended  to  John  H.  Pardee,  our  retiring 
president. 

Whereas  since  the  association  last  met  in  annual  conven- 
tion death  has  claimed  some  of  its  most  valuable  and  es- 
teemed members;  therefore  be  it 

Resolved,  That  by  this  action  the  association  expresses  its 
sense  of  loss  and  its  appreciation  of  the  services  rendered 
by  its  deceased  members,  both  to  the  association  and  the 
industry. 

Whereas  the  technical  press  has,  as  usual,  been  of  great 
assistance  to  the  association  and  has  actively  and  effectively 
served  the  industry  and  the  companies  and  individuals  com- 
posing it;  therefore  be  it 

Resolved,  That  the  thanks  of  this  association  be  and 
hereby  are  extended  to  the  ELECTRIC  Railway  Journal  and 
to  Electric  Traction. 

Whereas  the  officers,  and  especially  the  secretary,  of  the 
association  have  been  indefatigable  in  their  efforts  in  its 
behalf  during  the  past  year,  and  have  done  their  work  faith- 
fully and  well ;  therefore  be  it 

Resolved,  That  the  association  hereby  expresses  its  ap- 
preciation of  their  services  and  extends  its  thanks  to  them 
individually  and  collectively. 

Nominations  Recommended 

The  last  report  was  from  the  committee  on  nomina- 
tions, presented  by  Arthur  W.  Brady,  president  Union 
Traction  Company  of  Indiana,  chairman. 

This  report,  in  addition  to  making  the  usual  nomina- 
tions, made  a  recommendation  as  to  a  fixed  nominating 
policy  for  the  association  and,  itself,  acted  in  accordance 
therewith.  The  report,  which  follows,  was  accepted  and 
approved  unanimously  and  the  men  who  were  nominated 


were  unanimously  elected  to  office  for  the  ensuing  year. 

Your  committee  on  nominations  respectfully  submits 
its  report  as  follows: 

For  president  for  the  ensuing  year,  Philip  H.  Gads- 
den, president  Charleston  Railway  &  Light  Company. 

In  selecting  Mr.  Gadsden  the  committee  was  guided 
by  its  view  that  the  principal  work  confronting  the 
association  during  the  coming  year  is  of  a  very  difficult 
and  delicate  nature.  It  is  obvious  from  the  develop- 
ments of  the  war  period,  and  is  accentuated  by  the 
recent  report  of  the  Federal  Electric  Railways  Com- 
mission, of  which  Mr.  Gadsden  was  a  member,  that  it 
is  the  immediate  duty  of  the  association  to  devote  its 
efforts  very  largely  to  the  cultivation  of  improved  rela- 
tions between  the  electric  railway  industry  and  the 
public.  The  committee  regards  Mr.  Gadsden  as  emi- 
nently fitted  for  this  task. 

In  this  connection  the  committee  takes  occasion  to 
recommend  that  in  view  of  the  great  changes  which, 
from  year  to  year  and  almost  from  month  to  month, 
mark  the  critical  period  through  which  our  industry  is 
passing,  it  shall  be  regarded  as  the  fixed  policy  of  the 
association  that,  in  the  selection  of  all  its  officers,  the 
association  will  be  guided  by  the  requirements  at  the 
time,  unaffected  by  the  choice  of  previous  years. 

Your  committee  nominates  for  vice-presidents  the 
following : 

First  vice-president,  Robert  I.  Todd,  president  Indian- 
apolis Street  Railway. 

Second  vice-president,  P.  J.  Kealy,  president  Kansas 
City  Railways. 

Third  vice-president,  Britton  I.  Budd,  president 
Metropolitan  West  Side  Elevated  Railway. 

Fourth  vice-president,  C.  D.  Emmons,  president 
United  Railways  &  Electric  Company  of  Baltimore. 

The  committee  nominates  as  members  of  the  executive 
committee  representing  manufacturer  members  the  fol- 
lowing : 

D.  B.  Pean,  sales  manager  J.  G.  Brill  Company,  Kuhl- 
man  plant. 

B.  A.  Hegeman,  Jr.,  president  National  Railway  Appli- 
ance Company 

J.  R.  Lovejoy,  vice-president  General  Electric  Com- 
pany. 

H.  D.  Shute,  vice-president  Westinghouse  Electric  & 
Manufacturing  Company. 

E.  F.  Wickwire,  secretary  Ohio  Brass  Company. 
For  members  of  the  executive  committee  representing 

electric  railway  members,  as  authorized  by  action  taken 
at  this  meeting,  the  committee  recommends  the  follow- 
ing: 

Frank  R.  Coates,  president  Toledo  Railways  &  Light 
Company. 

Frank  Hedley,  president  Interborough  Rapid  Transit 
Company. 

H.  R.  Mallison,  assistant  to  president  Montreal  Tram- 
ways Company. 

J.  N.  Shannahan,  president  Newport  News  &  Hamp- 
ton Railways,  Gas  &  Electric  Company. 

W.  H.  Sawyer,  president  East  St.  Louis  &  Suburban 
Railway. 

William  Von  Phul,  president  United  Railroads  of  San 
Francisco. 

As  Mr.  Gadsden  had  had  to  leave  Wednesday  evening, 
it  was  impossible  to  induct  him  into  his  new  office, 
and  the  convention  was  pronounced  adjourned  by  Pres- 
ident Pardee. 
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Transportation  CSb  Traffic  Association 

Proceedings 


Six  Topics  Only  Were  Considered  at  the 
Atlantic  City  Convention,  Namely,  Col- 
lection and  Registration  of  Fares,  Traffic 
Principles,  Safety  Cars,  Economics  of 
Schedules,  Freight  and  Express  and  Mer- 
chandising Transportation — R.  P.  Stevens 
Was  Elected  President 


W.  H.  COLUNS 

Retiring  President 


R.  P.  Stevens 

President-Elect 


THE  first  session  of  the  Transportation  &  Traffic 
Association  was  called  to  order  by  President 
Collins  about  2:45  on  Monday  afternoon.  The 
first  order  of  business  was  the  presentation  of  the 
president's  address,  of  which  an  abstract  follows: 

President  Collins  Analyzes  Year's  Work 

"The  electric  railway  industry  is  still  facing  a  grave 
crisis.  It  has  been  confronted  during  the  past  year 
with  more  serious  problems  than  ever  before  in  its 
history.  The  conditions  brought  about  by  this  situa- 
tion have  required  the  most  intelligent  and  persistent 
efforts  on  the  part  of  executives  to  meet  and  overcome. 
I  believe,  however,  great  progress  is  being  made  toward 
rehabilitating  and  stabilizing  the  industry,  and  I  think 
we  can  now  look  toward  the  future  with  much  greater 
confidence. 

"Our  association  has  accomplished  much  in  tfie  past, 
but  I  think  it  can  be  vastly  more  useful  in  the  future 
if  we  can  develop  a  greater  spirit  of  enthusiasm  and 
co-operation  among  the  members,  and  I  want  to  urge 
the  importance  of  association  work  and  the  tremendous 
value  it  bears  to  the  success  of  your  properties. 

"Last  year  a  radical  change  was  made  from  former 
practice  in  that  instead  of  the  presentation  of  a  large 
number  of  subjects  by  standing  and  special  committees 
only  a  few  were  covered,  which  gave  ample  time  for  a 
thorough  discussion  of  each.  This  year  the  executive 
committee  followed  the  same  plan  and  six  subjects 
were  studied  as  follows:  (1)  Collection  and  Registra- 
tion of  Fares,  (2)  Code  of  Traffic  Principles,  (3)  Safety 
Car  Operation,  (4)  Economics  and  Schedules,  (5)  Ex- 
press and  Freight  Traffic  Facilities  and  Costs,  (6) 
Merchandising  Transportation. 

"Of  these  subjects  three  were  continued  over  from 
last  year,  namely,  (1),   (2)   and   (3). 

"The  problem  of  collecting  and  accounting  for  fares 
under  a  zone  system  has  been  the  particular  subject 
of  one  committee's  investigation.  The  zone  system  is 
the  object  of  general  interest  at  the  present  time  and 
offers  the  one  best  method  thus  far  evolved  of  making 
the  fare  proportional  to  the  distance  traveled,  and 
doubtless  it  would  now  be  much  more  in  vogue  were  it 
not  for  the  difficulties  of  fare  collection. 

"After  an  extended  and  comprehensive  study  of  the 
problem  of  traffic  regulation  in  American  cities  a  second 


committee  has  drafted  a  model  form  of  traffic  ordinance 
which  it  believes  can  be  adapted,  with  some  modifica- 
tions to  suit  local  peculiarities  perhaps,  to  the  require- 
ments of  any  American  city.  The  increasing  congestion 
of  traffic  in  city  streets  makes  it  of  the  first  importance 
to  us  if  we  are  to  make  any  pretense  of  maintaining 
our  schedules  to  see  that  the  rights  of  the  street  car 
on  city  streets  be  carefully  defined  and  strongly  safe- 
guarded. 

"The  committee  on  safety  car  operation  in  its  study 
of  this  subject  has  prepared  and  sent  out  a  compre- 
hensive questionnaire  covering  practically  every  phase 
of  .safety  car  operation.  The  replies  have  been  care- 
fully analyzed  by  the  committee  and  a  summary  of  the 
conclusions  derived  from  this  analysis  is  incorporated 
in  the  report.  The  subject  is  of  such  timely  interest 
just  now  that  I  am  confident  that  the  members  of  this 
association  will  derive  considerable  profit  from  a  study 
of  this  committee's  report. 

"The  study  undertaken  by  the  committee  on  eco- 
nomics of  schedules  gives  promise  of  yielding  a  very 
valuable  return.  Among  the  subjects  considered  were: 
Analysis  of  schedules  showing  relation  of  dead  time  to 
live  time,  effect  of  increasing  schedule  speeds  on  plat- 
form expense,  on  investment,  on  traffic;  methods  of 
traffic  checks  to  serve  as  basis  of  schedules.  The  traffic 
man  and  schedule  maker,  and  the  executive  officer,  too, 
for  that  matter,  would  find  this  report  of  immediate 
and  practical  value  in  his  work. 

"The  possibilities  of  developing  new  sources  of  rev- 
enue by  the  transportation  of  express  and  freight  is  a 
subject  which  should  command  the  interest  of  every 
operator  who  has  the  facilities  for  such  business. 
Motor-truck  operators  have  built  up  short  haul  busi- 
ness of  this  kind  in  the  most  unexpected  places  and 
there  is  no  reason  why  the  electric  railways  should  not 
do  the  same.  There  can  be  no  doubt  that  they  can  do 
the  business  much  more  cheaply  than  motor  trucks. 
Just  what  it  does  cost  the  electric  railways  has  been 
the  object  of  this  committee's  investigation  and  its 
findings  are  given  in  its  report.  It  is  a  subject  which 
is  very  much  to  the  point  right  now  when  the  electric 
railways  need  to  avail  themselves  of  every  possible 
source  of  income. 

"Finally,  merchandising  transportation  is  a  subject  of 
the  greatest  timeliness.     Everj'  operating  official  knows 
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that  his  business  is  not  only  to  make  transportation 
salable  but  also  to  sell  it.  The  committee  which  has 
studied  this  subject  this  year  has  had  the  experience 
of  the  most  efficiently  operated  properties  in  the  country 
placed  freely  before  it,  and  the  committee  has  prepared 
in  concise  form  a  summary  of  the  methods  which  ex- 
perience has  shown  to  be  the  most  practical  in  develop- 
ing the  business  of  electric  railways." 

The  reading  of  the  report  of  the  executive  commit- 
tee was  omitted  because  it  consisted  principally  of 
minutes  of  the  meetings  of  the  committee.  The  sec- 
retary's report  was  then  read.  It  referred  to  the 
topics  selected  for  discussion  at  the  annual  meeting 
and  explained  that  the  administrative  expenses  of  the 
association  were  absorbed  by  the  American  Electric 
Railway  Association. 

President  Collins  then  announced  the  appointment 
of  the  committee  on  resolutions:  H.  H.  Norris,  J.  P. 
Barnes  and  G.  K.  .Jeffries.  The  committee  on  nomi- 
nations was  then  announced.  It  consisted  of  J.  N. 
Shannahan,  H.  B.  Flowers  and  F.  W.  Coen.  At  this 
point  members  of  the  Accountants'  Association  en- 
tered the  hall  to  participate  in  the  joint  meeting  to 
consider  the  report  of  the  committee  on  collection 
and  registration  of  fares. 

Collection  and  Registration  of  Fares 

The  joint  committee  of  the  Transportation  &  Traffic 
and  Accountants'  Associations  on  collection  and  regis- 
tration of  fares  presented,  first,  names  an(f  defini- 
tions for  the  four  types  of  zone  systems  (a,  b,  c  and  d) 
discussed  in  the  1919  report  of  the  T.  &  T.  Association 
and  conforming  with  the  practice  of  the  zone  committee 
of  the  American  Association.  These  definitions,  which 
were  deemed  necessary  to  avoid  confusion  in  the  ques- 
tionnaire and  to  assist  in  standardizing  nomenclature, 
follow: 

(a)  "Uniform  Rate  Zone  System"  is  one  in  which  the 
fare  is  directly  proportional  to  the  number  of  zones  trav- 
eled im  or  through,  that  is,  one  in  which  the  fare  per 
zone  is  the  same  in  each  zone,  including  the  first. 

(b)  "Initial  Charge  Zone  System"  is  one  in  which  the 
fare  for  the  initial  zone  of  any  ride  is  greater  than  that 
for  the  succeeding  zones. 

(c)  "Fixed  Minimum  Zone  System"  is  one  in  which 
a  certain  rate  per  zone  is  charged,  with  a  definite  fixed 
minimum  fare,  which  minimum  disappears  when  the 
sum  of  the  zone  charges  exceeds  it. 

(d)  "Central  Area  Zone  System"  is  one  in  which 
a  flat  fare  or  uniform  charge,  regardless  of  length  of 
ride,  within  an  established  central  area,  is  combined 
with  zone  charges  on  routes  which  extend  beyond  such 
central  area. 

A  questionnaire  was  sent  to  thirty  companies  known 
to  have  given  a  trial  to  one  of  the  four  types  of  zone 
systems  and  eleven  replies  were  received  from  com- 
panies which  were  able  to  speak  from  experience.  These 
companies  serve  communities  with  populations  varying 
from  20,000  to  1,250,000.  The  practice  of  several  of 
these  companies  was  described. 

One  company  first  discontinued  transfers  for  cross- 
town  riding  and  its  revenues  increased  2.7  per  cent. 
It  then  established  a  zone  area,  2.8  miles  in  radius,  with 
a  fare  of  5  cents  inside  or  outside  for  one  zone  ride 
and  8  cents  for  a  ride  to  or  from  the  center  of  the  city 
beyond  the  zone  limits.  The  operating  revenue  then 
increased  4.2  per  cent  over  the  previous  year.    Twelve 


days  later  the  zone  system  was  abandoned  for  a  straight 
7-cent  fare,  including  crosstown  riding  and  free  trans- 
fers, and  a  12  per  cent  increase  was  recorded.  Another 
company  is  trying  plan  "d,"  and  finds  it  successful, 
though  it  appears  that  as  zone  points  are  brought  into 
the  heavy  traffic  area  the  problem  of  passenger  iden- 
tification becomes  more  and  more  difficult.  Another 
company  speaks  of  the  disadvantages  of  penny  change 
and  lack  of  a  proper  and  simple  method  of  fare  collec- 
tion, though  it  considers  the  zone  system  preferable 
to  the  single  fare  method  if  the  latter  is  used  with  other 
than  a  .5-cent  or  a  10-cent  fare.  Another  company  has 
5-cent  zones,  each  divided  into  two  sections  to  provide 
overlaps.  It  finds  the  system  practicable  even  on  open 
cars  and  with  an  overhead  register.  Another  company 
has  two  zones  with  pay-as-you-enter  inbound,  those  in 
the  outer  zones  paying  through  receiving  an  identifica- 
tion check.  When  the  zone  limit  is  reached  these 
checks  are  taken  up.  On  the  outbound  trips  the  pay-as- 
you-leave  system  is  used,  the  passengers  who  board  the 
car  in  the  outer  zone  receiving  an  identification  check, 
so  they  do  not  have  to  pay  the  through  fare  when  they 
leave  the  car. 

The  committee  in  its  conclusions  declares  that  under 
a  zone  plan  identification  checks  are  essential  to  prevent 
over-riding,  but  so  far  the  committee  has  not  been  able 
to  discover  any  satisfactory  device  for  the  issuance  of 
such  checks.  Issue  by  the  motorman  or  conductor  is 
the  only  known  method.  The  report  concludes  as 
follows : 

"Analyzing  all  the  reports  received  by  your  com- 
mittee, we  find  that  while  several  companies  have  been 
able  to  operate  successfully  under  a  zone  system  others 
have  not  been  able  to  obtain  satisfactory  results  with 
the  type  of  zone  system  which  they  adopted  and  later 
the  system  was  changed.  Your  committee  is  unable  to 
say  from  the  above  analysis  whether  the  difficulties 
experienced  were  due  to  local  conditions  solely  or  were 
inherent  in  the  type  of  system  applied.  The  principal 
difficulty  appears  to  be  that  the  details  of  application, 
30  far  as  present  zone  systems  are  concerned,  are  bur- 
densome both  upon  the  public  and  the  employee  in  carry- 
ing out  the  requirements  without  impairing  the  quality 
of  service. 

"It  has  been  brought  out  that  one  of  the  chief  advan- 
tages of  a  zone  system  is  that  it  more  nearly  approaches 
the  ideal  condition  for  which  all  operating  companies 
are  striving,  namely,  that  the  fare  collected  be  based 
on  the  transportation  furnished  the  rider.  Such  a  basis 
is  of  course  fundamentally  sound  in  principle  and  is 
equitable.  All  of  the  difficulties  experienced  and  cited 
in  the  data  furnished  your  committee  are  those  of 
practical  application,  especially  at  points  of  congestion 
or  heavy  travel. 

"In  conclusion  your  committee  desires  to  state  that 
it  is  in  full  accord  with  the  first  above-mentioned  fact 
and  principle.  With  reference  to  the  second  condition 
stated  above,  your  committee  is  forced  to  report,  from 
the  data  available,  that  it  is  not  able  by  analysis  or 
otherwise  to  draw  a  constructive  conclusion  or  to  sug- 
gest a  remedy  for  the  practical  difficulties  which  have 
developed. 

"With  respect  to  the  application  of  a  zone  system  to 
the  one-man  safety  car,  your  committee  recommends 
against  its  adoption  except  in  small  or  sparsely  .settled 
communities,  until  some  more  simple  system  than  -any 
now  in  use  is  developed." 
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The  report  is  signed  by  the  committee,  consisting  of 
W.  J.  Harvie,  chairman;  M.  W.  Glover,  co-chairman; 
R.  D.  Beatty,  N.  W.  Bolen,  L.  D.  Pellissier,  E.  C.  Spring, 
C.  W.  Stocks,  A.  Swartz,  W.  A.  Doty,  John  J.  Duck, 
G.  W.  Kalweit,  R.  H.  Stevenson  and  F.  E.  Webster. 

Discussion  on  this  report  was  not  so  complete  or 
constructive  as  had  been  anticipated.  Several  points 
of  interest  were,  however,  touched  on  in  the  discus- 
sion which  followed. 

Ralph  D.  Hood,  general  manager  Massachusetts 
Northeastern  Street  Railway,  said  he  thought  that 
the  railway  men  were  groping  for  light  on  this  fare 
situation.  Many  systems  had  been  tried  and  many 
discarded.  He  related  the  history  of  the  Massachu- 
setts Northeastern  fare  system,  the  advance  from  5 
cents  to  6  cents,  the  change  to  shorter  zones  with  a. 
5-cent  unit,  and  subsequent  change  to  6  cents  and  then 
to  10  cents  cash  fare,  with  the  present  strip  ticket 
selling  at  the  rate  of  six  for  50  cents.  Mr.  Hood  said 
that  this  last  system  worked  very  well  on  his  road: 
it  has  the  advantage  of  a  wholesale  sale  of  rides;  it 
makes  the  work  in  the  first  section  somewhat  harder 
for  the  conductor,  but,  on  the  other  hand,  the  other 
zones  are  easier  to  handle.  It  is  a  good  system  where 
there  are  long  rides  and  where  there  is  extra  riding 
from  terminals.  They  have  been  able  to  find  no  spe- 
cific case  of  resale  of  tickets.  With  respect  to  the  effect 
of  the  increase  in  rates  on  riding,  Mr.  Hood  said  that 
while  there  was  a  25  per  cent  reduction,  he  laid  it 
entirely  to  the  industrial  condition  of  that  section  of 
the  country  over  which  the  railway  company  of  course 
had  no  control  rather  than  to  any  change  in  fare.  In 
reply  to  a  question  as  to  how  he  prevented  conductors 
from  substituting  tickets  for  cash  fares,  Mr.  Hood  said 
that  the  amount  of  the  cash  fares  was  not  more  than 
5  per  cent  of  the  total  and  that,  frankly,  he  preferred 
to  have  the  conductors  get  the  advantage  of  the  IS 
cents  rather  than  to  have  them  have  the  opportunity 
to  take  the  entire  10  cents. 

After  Mr.  Harvie  had  put  a  little  catalyzer  in  the 
meeting,  the  discussion  became  a  little  more  animated. 
John  Benham  of  the  International  Fare  Register  Com- 
pany said  the  manufacturers  had  always  been  trying 
to  assist  the  railways  to  get  all  the  nickels  in  the  days 
of  the  5-cent  fare.  When  the  fare  system  changed  it 
became  a  serious  problem  to  the  manufacturer  to 
make  boxes  which  would  register  correctly  and  make 
it  certain  that  the  company  was  receiving  all  of  the 
fares  paid  by  passengers.  It  is  not  the  mechanical 
or  design  difficulty,  but  rather  the  immense  cost  neces- 
sary to  develop  and  change  boxes  to  take  care  of 
changing  fares.  He  related  the  history  of  reasons 
for  locking  up  the  pennies,  such  as  the  conductor  sub- 
stituting small  nickels  which  would  go  through  the 
penny  register,  thus  making  4  cents  per  operation,  and 
the  subsequent  development  of  the  token,  which  im- 
mediately increased  earnings  beyond  the  rosiest  ex- 
pectations. While  no  longer  in  the  fare  box  business, 
Mr.  Benham  commended  the  use  of  fare  boxes  and 
tokens  as  the  one  best  method  of  assuring  receipt  of 
all  money  collected. 

Mr.  Benham  also  emphasized  that  city  officials  must 
help  to  make  the  fares  simple.  They  are  now  agree- 
ing that  increased  fares  are  necessary  and  they  can 
be  made  to  assist  in  making  the  fares  simple  and 
possible  of  collection.  If  zone  fares  are  necessary, 
then  Mr.  Benham  believes  that  plan  No.  7  as  reported 
by  the  committee  is  a  desirable  one.    One  of  the  most 


serious  questions  in  this  case  or  on  the  zone  system 
in  general  is  the  question  of  over-riding,  and  that  has 
by  no  means  been  solved.  "Of  course,"  said  Mr.  Ben- 
ham, "I  sell  registers,  but  independent  of  that  I  be- 
lieve that  audible  and  visible  registration  of  fares  is 
necessary." 

J.  B.  Stewart,  Jr.,  general  superintendent  Youngs- 
town  (Ohio)  Municipal  Railway,  said  that  under  the 
service-at-cost  franchise  there  the  fare  had  been 
raised  until  finally  on  Jan.  1  it  was  8  cents  and  on 
June  1  it  was  9  cents.  When  the  fare  was  6  cents  the 
conductors  were  substituting  the  smaller  nickels 
through  the  penny  register,  but  at  7  cents  the  tide 
turned  and  the  public  commenced  to  beat  the  con- 
ductor, particularly  at  heavy  loading  points.  The 
first  man  of  a  large  group,  for  instance,  would  board 
the  car  and  ask  for  change  for  $1  and  while  the 
conductor  was  giving  this  change  large  numbers  of 
others  would  go  by  and  drop  reduced  fares  or  substi- 
tute tickets  in  the  box.  On  May  1  the  overhead  regis- 
ter was  installed  and  an  immediate  increase  in  revenue 
was  noted.  Pay-as-you-enter  inbound  and  pay-as-you- 
leave  outbound  is  the  method  of  fare  collection. 

M.  W.  Glover,  auditor  West  Penn  Railways,  called 
attention  to  the  zone  fare  system  section  in  the  report 
of  the  Federal  Electric  Railways  Commission,  which, 
he  said,  he  thought  was  very  much  to  the  point.  Mr. 
Glover  was  a  member  of  the  joint  committee,  and  in 
connection  with  the  work  of  the  committee  said: 

One  fact  brought  out  by  this  report,  in  my  opinion,  is  a 
question  which  may  seriously  affect  the  welfare  of  the 
American  Electric  Railway  Association,  namely,  the  appar- 
ent lack  of  interest  shown  by  members  of  the  association  in 
replying  to  inquiries  sent  out  by  the  association  on  subjects 
which  vitally  affect  nearly  every  member  company. 

The  members  of  this  joint  committee  at  considerable 
inconvenience  to  themselves  held  meetings  and  wrote  numer- 
ous letters  endeavoring  to  secure  information  to  enable 
the  committee  to  prepare  a  report  which  would  be  of  some 
value  to  the  associations.  Forty-nine  questionnaires  were 
sent  out  and  in  addition  letters  were  written  several  other 
companies  asking  for  information  on  the  subject  of  collec- 
tion and  registration  of  fares  under  the  zone  system  and 
replies  were  received  from  only  nineteen  companies.  Of 
these  replies  only  eleven  furnished  information  of  such  a 
nature  as  to  be  available  for  use.  Upon  taking  the  matter 
up  with  the  secretary's  offlce,  I  was  surprised  to  learn  that 
this  percentage  of  replies  received  by  this  committee  was 
above  the  average.  It  is  indeed,  unfortunate  that  for  some 
reason  companies  who  take  apparently  an  active  interest  in 
the  welfare  of  the  American  Electric  Railway  Association 
are  willing  to  ignore  requests  for  information,  yet  the 
records  of  the  secretary's  office  show  that  hundreds  of 
requests  for  information  are  received  at  the  association 
office  from  member  companies  on  various  subjects  and  some 
of  the  very  companies  which  request  information  fail  to 
reply  to  questionnaires  sent  out  by  the  association. 

I  think  this  is  a  most  important  matter  and  that  the 
future  success  or  failure  of  the  American  Association 
depends  upon  the  value  of  the  information  secured  by  it,  and 
in  turn  furnished  to  its  members,  and  I  hope  the  executive 
committee  of  the  Accounting  and  Transportation  &  Traffic 
Associations  will  bring  this  matter  to  the  attention  of  the 
executive  committee  of  the  American  Association  in  the 
hope  that  future  requests  will  be  given  better  attention. 

Mr.  Glover  then  confirmed  his  agreement  with  the 
report  of  the  committee  and  said: 

It  is  reasonably  certain  that  some  workable  method  will 
be  devised  which  will  meet  the  requirements  of  electric 
railways  and  it  is  the  duty  of  all  operating  and  accounting 
men  to  give  this  matter  thought,  and  when  they  have  found 
a  solution  communicate  the  fact  to  other  members  of  the 
association,  as  it  is  only  by  co-operation  that  we  can  expect 
to  evolve  a  system  which  will  prove  equitable  to  the  com- 
panies as  well  as  to  the  traveling  public. 

L.  H.  Palmer,  United  Railways  &  Electric  Company, 
Baltimore,  said  that  the  report  of  the  fare  systems 
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committee  must  be  read  in  conjunction  with  the  re- 
port of  this  joint  committee.  The  two  reports  really 
form  one  subject.  Mr.  Palmer  said  that  he  understood 
that  there  were  still  considerable  over-riding  difficul- 
ties in  England,  where  the  zone  system  is  in  extended 
use.  This  difficulty  must  be  overcome  to  make  the 
zone  fare  system  really  100  per  cent. 

A.  Swartz,  Toledo  Railways  &  Light  Company,  To- 
ledo, said  he  thought  the  zone  system  is  really  coming 
on  American  railways.  The  matter  of  getting  the 
money  is  the  important  thing.  He  related  the  Toledo 
experience  of  how,  when  they  were  operating  on  a  6- 
cent  fare,  they  decided  to  get  fare  boxes,  but  before 
the  fare  boxes  arrived  they  had  changed  to  the  paper 
tickets,  which,  by  the  way,  immediately  lost  some 
revenue.  Then  a  later  change  in  fare,  coupled  with 
the  use  of  boxes,  increased  the  revenue  again.  When 
the  token  was  used  the  revenue  went  up  in  a  jump, 
and,  so  far  as  Toledo  is  concerned,  he  believes  tokens 
and  fare  boxes  to  be  the  answer.  Even  with  decreased 
riding,  income  went  up  when  tokens  and  fare  boxes 
were  used.  Another  point  is  that  the  accounting  work 
was  reduced  so  much  that  he  personally  was  some- 
times half  ashamed  to  take  his  salary  for  the  work 
the  accounting  department  had  to  do. 

John  Benham,  who  had  been  through  the  fare 
changes  in  Toledo  and  tried  to  furnish  boxes  to  collect 
various  kinds  of  fare  pieces,  said:  "If  you  fellows 
will  only  get  something  uniform  in  the  method  of  fares 
and  decide  upon  what  you  want  the  manufacturers 
will  give  you  something  which  will  do  the  work." 

Carl  W.  Stocks,  ELECTRIC  RAILWAY  Journal,  said  he 
believed  the  railways  will  try  to  find  some  sort  of  a 
standard  zone  scheme  to  apply  in  this  country.  For- 
merly all  operation  was  on  a  standard  5-cent  fare 
basis  and  everybody  knew  what  it  was  all  over  the 
country.  Now  the  railways  will  have  to  get  back  to 
some  similar  uniformity  under  changed  conditions. 
He  thought  there  was  no  doubt  the  6-cent  and  other 
higher  unit  fares  eliminated  the  short  haul,  and  that, 
as  electric  railways  were  incorporated  to  carry  the 
people,  this  made  it  more  difficult  to  do  that,  and 
unless  they  do  carry  all  the  people  possible  they  are 
not  doing  their  duty.  Mr.  Stocks  believed  in  the  next 
five  years  we  will  see  more  zone  systems  in  this  coun- 
try ;  in  fact,  that  zone  systems  will  increase  rapidly. 

At  this  point  the  Claims  Association  entered  the 
hall  for  the  joint  Claims,  Traffic  &  Transportation 
session. 

Chairman  H.  B.  Flowers  presented  the  report  of  the 
committee  appointed  to  draft  a  code  of  traffic  principles. 

Code  of  Traffic  Principles 

The  formal  report  of  the  committee  on  code  of 
traffic  principles  was  devoted  almost  entirely  to  the 
proposed  model  form  of  traffic  ordinance,  which  had 
been  drafted  by  the  committee  during  the  early  part  of 
the  year  and  had  been  offered  by  it  as  a  suggestion  at 
the  convention  in  San  Francisco,  Aug.  23-27,  of  the 
National  Traffic  Officers'  Association.  In  the  report  of 
this  convention,  published  on  pages  494  and  495  of  the 
Electric  Railway  Journal  for  Sept.  11,  1920,  an  ex- 
tended abstract  of  this  proposed  ordinance  was  pub- 
lished. The  remainder  of  the  report  of  the  committee 
gave  the  reasons  for  the  draft  of  such  an  ordinance  and 
the  principles  on  which  it  is  based.  The  report  pointed 
out  that  the  advent  of  the  motor  vehicle  in  various  forms 
has   so   enormously   increased  the  congestion   in   city 


strieets  that  an  entire  revision  of  the  traffic  ordinances 
in  all  large  cities  has  become  imperative.  Furthermore, 
the  report  pointed  out  that  studies  of  the  traffic  in  down- 
town New  York  and  to  a  lesser  extent  the  congested 
districts  in  other  large  cities  during  the  peak  hours  show 
that  before  long  main  artery  traffic  must  be  dispatched 
under  a  system  which  would  permit  of  a  movement  of 
several  blocks  without  stopping,  that  foot  passengers 
must  be  forced  to  move  with  vehicular  traffic,  that  speed 
regulation  must  take  the  form  of  a  minimum  rather 
than  a  maximum  limit,  and  that  in  many  cases  left-hand 
turns  must  be  eliminated.  Such  a  change  will  meet 
with  opposition  from  the  individual  who  claims  the  right 
to  drive  a  slow-moving  vehicle,  to  stop  where  he  pleases 
and  to  reach  his  destination  by  the  shortest  and  most 
direct  route,  so  that  public  support  for  a  properly  drawn 
ordinance  can  be  secured  only  by  public  education.  Per- 
sons who  have  a  right  to  the  use  of  the  highways  were 
divided  into  six  general  classes :  (a)  Abutting  property 
owners;  (b)  pedestrians;  (c)  users  of  slow  moving  or 
heavy  vehicles;  (d)  users  of  fast  or  medium-moving 
vehicles ;  (e)  users  of  public  conveyances,  such  as  street 
cars  and  public  buses ;  (f )  those  demanding  emergency 
service,  such  as  fire  apparatus,  police  patrol,  etc.  The 
streets  are  too  narrow  to  permit  all  of  these  parties  to 
exercise  their  full  rights  at  the  same  time,  so  that  each 
must  lose  something  of  its  individual  freedom,  the  con- 
venience of  the  few  yielding  to  the  convenience  of  the 
many,  and  the  normal  use  yielding  to  the  emergency  use. 
The  report  was  submitted  by  the  committee,  consist- 
ing of  H.  B.  Flowers,  chairman ;  W.  H.  Maltbie,  Fielder 
Sanders  and  P.  E.  Wilson. 

W.  C.  Culkins,  City  Railroad  Commissioner,  Cincinnati, 
stated  that  he  started  out  with  an  ideal  ordinance  that 
provided  only  one-way  streets,  eliminated  parking  of 
all  vehicles  and  prohibited  left-hand  turns  in  congested 
areas.  It  was  not  possible  to  promulgate  the  original 
ordinance,  for  one-way  streets  enlarged  the  terminal 
districts,  caused  passengers  to  be  disgruntled  because 
they  had  to  walk  several  blocks  in  some  cases  to  reach 
their  connecting  route.  Merchants  in  the  original  ter- 
minal districts  also  opposed  this  change  in  rerouting, 
saying  that  the  elimination  of  two-way  streets  would  cut 
realty  values  and  cause  them  severe  losses.  The  ordi- 
nance now  in  effect  cuts  parking  time  to  a  minimum, 
limits  standing  time  of  street  cars  to  three  minutes, 
prohibits  vehicles  unloading  on  streets  except  when  there 
is  no  alley  available  and  gives  street  cars  the  right-of- 
way  between  cross  streets.  At  present  consideration 
is  being  given  to  multiple  berthing  of  cars  and  the  elimi- 
nation of  automobiles  between  cars  at  such  berthing 
points.  An  attempt  is  also  to  be  made  to  prohibit  taxi- 
cabs  from  cruising  up  and  down  the  streets  by  the 
establishment  of  fixed  taxi  stands.  For  infractions  of 
traffic  rules  Mr.  Culkins  recommended  the  more  exten- 
sive use  of  the  tag  system,  for  it  required  a  smaller 
number  of  traffic  officers  properly  to  enforce  the  reg- 
ulation. Mr.  Culkins  also  urged  very  strongly  that  the 
committee  be  continued  so  that  the  points  of  contact 
already  established  by  Mr.  Maltbie  with  the  National 
Association  of  Traffic  Officers  and  other  traffic  associa- 
tions be  preserved. 

W.  H.  Maltbie  of  the  committee  spoke  in  detail  of 
the  criticisms  to  the  committee's  code  made  by  the 
Traffic  Officers'  Association,  an  abstract  of  which  was 
printed  in  our  issue  of  Sept.  11,  1920,  page  424.  Mr. 
Maltbie  asked  that  any  constructive  criticisms  be  for- 
warded to  the  committee  for  use  at  the  coming  meeting 
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of  the  traffic  officers'  drafting  committee,  which  will 
meet  in  Cleveland  some  time  in  November  or  December. 

J.  L.  Wickes,  Public  Service  Commissioner,  Bureau 
of  Transportation,  Baltimore,  stated  that  the  Public 
Service  Commission  was  endeavoring  to  aid  the  street 
railways  of  that  city  in  every  way  in  solving  the  street 
traffic  problems.  Personally,  he  had  made  a  suggestion 
that  when  there  are  parallel  streets,  each  with  double 
street  car  tracks,  they  both  be  made  one-way  streets 
and  that  express  and  local  street  car  service  be  estab- 
lished thereon.  This  suggestion  is  at  present  frowned 
upon  by  the  officials  of  the  United  Company,  but  never- 
theless he  believes  it  will  in  a  large  measure  help  solve 
some  of  the  problems  if  put  into  effect.  Mr.  Wickes 
is  much  in  favor  of  doing  all  that  is  possible  to  speed 
up  the  surface  cars,  and  also  advocates  the  elimination 
of  parking  in  downtown  districts  and  the  wholesale 
unloading  of  vehicles  backed  up  to  the  curb,  especially 
during  peak-hour  travel. 

Both  H.  D.  Briggs  and  R.  E.  McDougall  stated  that 
the  claims  men  were  heartily  in  favor  of  standardized 
traffic  ordinances. 

C.  M.  Talbert,  Director  Department  of  Streets  and 
Sewers,  St.  Louis,  stated  that  in  his  city  the  state 
had  supervision  over  street  traffic  and  that  at  present 
several  congested  arteries  had  been  turned  into  one- 
way streets  with  some  measure  of  success.  He  urged 
that  all  parties  working  on  traffic  codes  take  the  funda- 
mentals that  had  been  agreed  upon,  which  represent 
at  least  90  per  cent  of  the  rules,  and  have  the  United 
States  Bureau  of  Standards  promulgate  a  code.  Such 
a  code  would  carry  considerable  weight  and  be  of 
benefit  to  all  kinds  of  street  traffic. 

D.  F.  Fennell,  superintendent  of  transportation  Kan- 
sas City  Railways,  speaking  from  his  experience,  urged 
the  use  of  loading  platforms  and  safety  zones  to  facil- 
itate the  handling  of  vehicular  traffic.  Mr.  Flowers, 
however,  believed  that  such  requirements  should  not 
be  included  in  a  traffic  code,  but  should  be  a  matter  of 
agreement  between  the  railway  company  and  the  super- 
visor of  city  traffic. 

On  motion  by  T.  C.  Cherry  the  report  was  approved 
and  referred  to  the  executive  committee  of  the  American 
Association  for  further  action. 

C.  M.  Talbert,  St.  Louis,  then  presented  a  paper  on 
"Automobile  Hazards,"  an  abstract  of  which  appears 
elsewhere  in  this  issue,  and  spoke  particularly  of  the 
work  that  had  been  accomplished  in  St.  Louis  in  reduc- 
ing traffic  accidents.  Mr.  Talbert's  paper  caused  much 
favorable  comment  and  a  committee,  consisting  of 
Messrs.  Palmer,  MacDougall  and  Cherry,  was  appointed 
to  confer  with  him  as  to  what  the  street  railways  could 
do  to  help  decrease  traffic  accidents  and  report  to  the 
ensuing  executive  committee. 

Tuesday's  Session 

A  joint  meeting  of  the  Transportation  &  Traffic  and 
the  Engineering  Association  was  held  on  Tuesday  after- 
noon for  the  presentation  of  the  report  of  the  committee 
on  safety  car  operation.  This  was  presented  by  C.  W. 
Kellogg,  chairman,  and  an  abstract  of  the  report  appears 
below. 

Safety  Car  Operation 
Statistics  obtained  by  the  committee  on  safety  car 
operation  show  that  the  number  of  safety  cars  purchased 
in  1920,  including  those  to  be  delivered  up  to  Oct.  1, 


1920,  is  3,750,  compared  with  1,100  for  the  same  period 
in  1919.  The  total  number  of  companies  using  safety 
cars  on  Oct.  1,  1920,  was  340,  compared  with  130  on  the 
same  date  in  the  previous  year.  Data  from  sixty-five 
companies  operating  safety  cars,  obtained  by  a  question- 
naire, are  given  in  the  report. 

As  to  population  served,  four  of  these  companies 
reported  population  in  excess  of  250,000,  twenty-four 
less  than  100,000  and  eleven  from  100,000  to  250,000,  six 
not  answering.  The  average  number  of  such  cars  used 
during  rush  hour  was  23  per  cent  greater  than  normal 
service,  indicating  that  the  cars  carried  the  base  load 
rather  than  the  rush  hour  service.  The  weight  of  the 
cars  varied  from  13,000  to  20,000  lb.,  or  48.5  per  cent  of 
that  of  all  the  other  cars  on  the  respective  systems.  One- 
half  the  companies  report  no  change  in  specifications  of 
the  standard  Birney  safety  car,  while  minor  changes 
have  been  adopted  by  others.  The  more  important  of 
these  changes  have  to  do  with  more  seating  capacity 
and  more  heat-resisting  body  construction  in  places 
where  severe  winter  weather  is  encountered,  the 
standard  car  having  been  developed  for  climatic  condi- 
tions prevailing  in  the  South. 

The  average  energy  consumption  was  1.20  kw.-hr.  per 
car-mile  at  the  car,  with  0.10  to  0.50  kw.-hr.  per  car- 
mile  for  heating  and  other  auxiliaries. 

Only  one  company  out  of  fifty-two  definitely  reported 
dissatisfaction  by  trainmen  with  the  cars.  The  average 
differential  paid  to  operators  of  one-man  cars  over  other 
trainmen  is  4.24  cents,  or  about  10  per  cent  increase. 
This  differential  makes  the  job  attractive  to  the  men  in 
spite  of  the  increased  duties,  and  this  feeling  of  satis- 
faction does  not  seem  to  wear  away  with  time.  Most 
companies  recruit  the  operators  from  the  existing  staff. 
About  half  of  the  companies  in  answering  gave  the 
opinion  that  the  same  qualities  in  trainmen  were  needed 
for  the  safety  and  for  the  two-man  cars.  The  others 
felt  that  in  a  general  way  the  younger,  more  alert  men 
with  conductor's  experience  made  the  best  safety  car 
operators. 

Only  two  of  fifty-one  companies  experienced  any 
public  opposition  in  the  establishment  of  safety  car 
operation,  and  at  present,  according  to  the  answers,  not 
a  single  case  of  state  or  city  commission  ruling  against 
safety  car  operation  exists,  although  in  several  cases 
operation  of  one-man  cars  without  safety  features  is 
not  permitted. 

Out  of  fifty  companies  reporting  schedules,  twenty- 
five  have  made  no  change  in  headway  with  the  use  of 
safety  cars.  The  others  have  made  increases  in  fre- 
quency of  from  10  per  cent  to  100  per  cent,  the  average 
being  40.5  per  cent.  Schedule  speeds  were  increased  by 
ten  of  the  forty-five  companies  answering  this  question. 
Twelve  companies  supplement  safety  car  service  with 
larger  two-man  cars  on  the  peak  and  thirty-four  com- 
panies do  not. 

The  averages  of  the  companies  which  increased  their 
schedules  with  safety  cars  show  40.5  per  cent  increase 
in  car-mileage,  with  a  decrease  in  gross  earnings  per 
car-mile  of  only  0.93  per  cent.  That  is,  the  gross  earn- 
ings with  safety  cars  show  substantially  the  same  per 
cent  increase  as  the  car-miles  operated. 

The  practice  in  flagging  railroad  crossings  varies 
greatly.  On  ten  roads  the  operator  leaves  the  car  to 
flag  crossings,  while  on  nineteen  roads  the  operator 
flags  the  crossings  from  his  position  without  leaving  the 
car.  In  a  few  cases  regular  flagmen  are  employed  on 
account  of  legal  requirements. 
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The  vote  on  bearings  was  thirty  to  eight  in  favor  of 
friction  as  compared  with  ball  bearings  for  journals. 
No  snow-fighting  equipment  had  been  found  necessary 
by  any  company  over  that  previously  used  with  two-man 
operation.  Air-operating  sanders  in  winter  were  con- 
sidered desirable,  and  the  majority  of  the  companies 
used  overhead  registers  in  addition  to  the  fare  box, 
which  is  universal. 

From  a  recent  study  of  a  group  of  companies  under 


S.  W.  Greenland,  Fort  Wayne,  Ind.,  said  that  his 
property  did  not  have  the  standard  Birney  car,  but  that 
the  average  weight  of  his  equipment  was  18,500  lb. 
The  operators  receive  2  cents  an  hour  higher  wages 
than  the  interurban  men.  Fort  Wayne  has  100  per  cent 
one-man  service. 

No  safety  cars  have  yet  been  placed  in  service  in 
Chicago,  said  H.  H.  Adams  of  the  Chicago  Surface 
Lines,  although  ten  standard  cars  have  been  ordered. 


one  management,  representing  approximately  5,000,000     Mr.  Adams  is  making  an  extensive  study  of  the  safety 


car-miles  per  year  of  safety  cars  and  7,300,000  car-miles 
per  year  of  other  cars,  a  saving  of  53  per  cent  in 
safety  car  maintenance  per  car-mile  compared  with  that 
of  other  types  was  reported.  The  returns  of  the  com- 
panies reporting  to  the  committee  indicate  materially 
reduced  accident  expenses  per  car-mile  from  the  safety 
car.  Forty-seven  companies  replied  that  their  expe- 
rience with  the  safety  car  had  been  such  as  to  lead  them 
to  favor  expanding  its  use  on  their  systems,  and  only 
two  answered  to  the  contrary.  The  answers  as  to  sug- 
gestions for  improvement  in  safety  cars  tended  to 
making  the  car  sturdier  in  certain  respects,  a  plan  which 


car  problem  from  a  standpoint  of  car  design  for  semi- 
congested  service.  This  includes  a  study  of  the  pos- 
sibility of  a  separate  exit  and  entrance  and  some  method 
to  safeguard  the  exit  to  make  impossible  its  use  in 
boarding.  Mr.  Adams  believes  that  the  present  car  is 
not  quite  ample  in  dimensions  for  outlying  crosstown 
lines.  Any  large  city  has  locations  where  the  safety 
car  can  be  used  successfully.  Mr.  Adams  asked  that 
the  railway  operators  present  discuss  any  weaknesses 
which  had  developed  in  the  car  body  and  the  necessity 
for  the  manufacturers  to  design  a  new  motor.  The 
present  25-hp.  motor  is  not  guaranteed  for  service  on  a 
the  committee  says  is  already  being  followed  by  the     car  weighing  over  16,000  lb.,  and  the  changes  which 


manufacturers. 

The  report  on  safety  cars  was  signed  by  C.  W.  Kel- 
logg, chairman;  S.  W.  Greenland,  J.  K.  Punderford, 
J.  M.  Bosenbury,  J.  C.  Thirlwall,  C.  H.  Beck  and 
Gardner  F.  Wells. 

Following  the  presentation  of  the  report  J.  K.  Pun- 
derford, the  Connecticut  Company,  said  that  his  property 


Mr.  Adams  has  in  mind  will  increase  this  weight  to 
18,000  or  19,000  lb.  It  is  believed  that  a  car  8  ft.  4  in. 
or  8  ft.  6  in.  in  width  and  longer  than  the  present 
car  could  be  used.  A  proposed  design  gives  an  addi- 
tional 16  in.  in  length  and  provides  thirty-seven  seats 
in  place  of  the  present  thirty-two.  It  was  pointed  out 
that  any  decrease  in  maintenance  resulting  from  the 


now  has  in  operation  130  safety  cars  and  thirty  remod-     use  of  safety  cars  depends  upon  the  age  of  the  equip- 


eled  one-man  cars. 

The  differential  paid  by  the  Connecticut  Company  to 
safety  car  operators,  Mr.  Punderford  believes,  is  money 
well  spent,  as  it  is  possible  to  obtain  a  better  class  of 
men  and  more  efficient  operators.  No  boarding  or 
alighting  accidents  have  occurred  with  safety  cars.  The 
Connecticut  Company  uses  fare  boxes  without  double 
registration.  The  latter  is  favored,  but  it  is  believed 
that  this  would  add  too  many  duties. 

H.  B.  Flowers,  United  Railways  &  Electric  Company, 
Baltimore,  said  that  his  company  has  now  in  opera- 
tion thirty-three  safety  cars  and  twelve  converted  one- 
man  cars.  The  results  of  safety  car  operation  have 
been  a  little  disappointing,  as  the  expected  increase  in 
traffic  was  not  obtained.  A  differential  of  5  cents  in 
wages  is  paid,  and  the  public  took  very  well  to  the  car. 
Mr.  Flowers  said  that  it  was  inadvisable  to  conduct  an 


ment  replaced.  The  question  of  armature  clearance  was 
also  raised. 

R.  B.  Stearns,  Eastern  Massachusetts  Street  Railway, 
said  that  his  company  had  purchased  250  new  one-man 
cars  and  expected  100  more  within  a  month.  It  is  also 
remodeling  the  older  cars  at  the  rate  of  about  forty 
per  week  for  one-man  operation.  These  are  giving 
entire  satisfaction.  A  couple  of  years  ago  the  com- 
pany had  2,345  passenger  cars  and  of  these  649  were 
scrapped  last  year  and  738  this  year.  With  the  excep- 
tion of  about  100  cars,  which  are  needed  for  train 
and  other  special  operation,  the  property  will  soon  be 
operated  exclusively  with  one-man  cars. 

The  company  found  that  while  under  state  super- 
vision it  is  possible  to  raise  fares,  it  is  nevertheless 
necessary  to  save  money,  and  one-man  operation  prom- 
ised much  in  this  direction.     Mr.  Stearns  estimated  a 


extensive  publicity  campaign  prior  to  inauguration  of     saving  of  about  $3,000  per  year  per  car  on  a  30,000-mile 


safety  car  service,  as  this  acted  as  an  apology  for  the 
car. 

D.  L.  Fennell,  Kansas  City  Railways,  stated  that  fifteen 
safety  cars  were  placed  in  operation  on  that  property 
in  April,  1919.  Due  to  the  preceding  strike  all  men 
had  had  not  over  two  months  of  railway  experience.  The 
cars  were  put  in  service  on  a  six-minute  base  and  a 
three-minute  rush  headway.  This  has  since  been 
reduced  to  a  five-minute  base  and  a  two-minute  rush 
headway.     Street  collectors  are  used  in  congested  dis- 


basis,  with  car-for-car  replacement.  The  company  had 
tried  some  experiments  with  single  versus  double 
folding  doors  and  had  decided  on  the  former  as  better, 
although  a  door  width  somewhat  greater  than  the  min- 
imum possible  was  preferred.  Another  experiment 
related  to  the  lengthening  of  old  single  trucks,  which 
was  not  found  satisfactory.  Their  use  showed  the  need 
of  resilience. 

As  to  maintenance  of  the  one-man  cars,  Mr.  Stearns 
felt  that  it  is  too  early  to  reach  a  conclusion,  but  he 


tricts  and  prove  very  helpful.  This  method  of  collection,  felt  that  it  might  prove  true  that  equipment  and  track 
however,  was  used  prior  to  the  inauguration  of  safety  maintenance  varied  somewhat  with  the  weight  of  the 
car  service.  Kansas  City  now  has  ninety-five  safety  car.  His  company  is  investing  $4,000,000  in  rolling- 
cars  in  operation.  Mention  was  made  by  J.  M.  Bosen-  stock  equipment  to  save  $1,000,000  annually, 
bury,  Illinois  Traction  System,  of  one  property  on  J.  C.  Thirlwall,  General  Electric  Company,  said  that 
which  an  increase  of  25  per  cent  in  car-miles  had  judging  by  recent  results,  one-man  operation  is  going  to 
caused  an  increase  of  334  per  cent  in  revenue.  This  be  greatly  extended  both  with  standard  and  remodeled 
resulted  in  a  change  from  $1,000  deficit  to  $8,000  net  cars.  It  is  quite  possible  to  operate  cars  larger  than 
revenue.  standard  by  one  man.    Mr.  Thirlwall  quoted  data  secured 
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in  co-operation  with  the  Electric  Railway  Journal 
showing  operating  results  on  a  number  of  properties. 
From  partial  statistics  it  appears  that  the  increase  in 
gross  earnings  is  about  90  per  cent  of  the  increase  in 
service,  while  maintenance  costs  are  cut  roughly  in 
two.  Following  Mr.  Thirlwall,  K.  S.  Schluss,  Tacoma 
Railway  &  Power  Company,  said  that,  based  on  exper- 
ience with  thirty-two  cars  installed  in  1917  and  twenty- 
nine  more  installed  in  1918,  he  considers  the  bodies 
amply  strong,  particularly  in  view  of  the  war-time  serv- 
ice to  which  they  were  subjected.  For  six  months 
ended  August,  1920,  he  had  found  about  1.3  cents  per 
car-mile  to  be  the  average  maintenance  cost.  E.  M. 
Walker,  Terre  Haute  Traction  &  Light  Company,  put  in 
a  plea  for  the  standard  car  and  said  that  the  motor 
and  compressor  capacities  of  the  cars  used  in  his  city 
are  ample.  The  air  equipment  operates  about  40  per 
cent  of  the  time,  and  the  motors  have  reserve  capacity. 
The  energy  consumption  for  propulsion  alone  is  less 
than  1  kw.-hr.  per  car-mile,  the  total  being  1.1  kw.-hr. 
in  summer  and  1.5  kw.-hr.  in  winter.  With  95  per 
cent  of  the  rolling  stock  of  the  safety  type,  twenty 
months  of  operation  to  Aug.  1,  1920,  showed  that  the 
safety  cars  produced  70  per  cent  of  the  gross  income 
and  99*  per  cent  of  the  net  income,  while  they  are 
responsible  for  but  50  per  cent  of  the  operating  costs. 

The  discussion  was  closed  by  C.  H.  Beck,  Westing- 
house  Traction  Brake  Company,  who  called  attention  to 
the  difference  in  the  tenor  of  the  discussion  as  com- 
pared with  the  1919  meeting.  Then  it  related  to 
economics,  now  to  details  of  design.  Assuming  that 
the  safety  car  mileage  in  this  country  is  380,000  per 
day,  the  passengers  carried  total  2,000,000.  At  least 
$8,000,000  is  saved  per  year  by  the  safety  cars.  He 
urged  managers  not  to  forget  why  they  put  the  safety 
<^rs  in,  but  to  extend  their  use  to  secure  the  maximum 
benefit. 

Following  Mr.  Beck,  H.  B.  Flowers  moved  that  the 
report  of  the  committee  be  accepted  and  the  committee 
continued  and  this  motion  was  passed.  The  meeting 
then  adjourned,  the  engineers  gathering  in  their  own 
Jiall  to  discuss  the  subject  of  the  keeping  of  stores. 

Wednesday's  Session 

The  session  of  the  Transportation  &  Traffic  Asso- 
•ciation  on  Wednesday  afternoon  was  devoted  to  a  dis- 
cussion of  the  report  of  the  committee  on  economics 
of  schedules.  An  abstract  of  this  report,  which  was 
read  at  the  meeting  by  Alexander  Jackson,  follows: 

Economics  of  Schedules 

The  subjects  considered  by  the  committee  follow: 

1.  Analysis  of  schedules  showing  relation  of  dead  time 
to  live  time. 

2.  Effect  of  increasing  schedule  speeds,  on  platform 
■expense,  on  investment,  on  traffic. 

3.  Methods  of  traffic  checks  to  serve  as  basis  of 
schedules. 

In  connection  with  subject  1,  the  committee  presented 
as  a  standard  analysis  of  car-hours  and  crew-hours  and 
for  discussion  the  following  division  into  the  various 
factors  now  known  to  exist : 

ANALYSIS  of  CAR-HOURS 

Revenue  Passenger  Cars. 

1.  Actual  time  operating  to  or  from  carhouse  to 
starting  point,  known  as  "pull-in"  or  "pull-out"  time, 


"run-on"  or  "run-off"  time,  dark  or  inactive  hours,  idle 
time  or  dead  time. 

2.  Time  operating  between  terminals  including  time 
allowed  at  stops;  that  is,  running  time. 

3.  Time  allowed  on  the  schedule  for  layover  of  car 
at  terminals  between  trips,  called  allowed  time,  slack  or 
layover  time. 

4.  Time  actually  consumed  out  of  No.  3  in  operating 
between  terminals,  including  time  at  stops ;  that  is,  run- 
ning time  plus  delayed  time. 

5.  Time  consumed  beyond  time  allowed  in  No.  3,  com- 
monly known  as  "set-back,"  "fill-in,"  "turn-back"  time. 

It  is  necessary  to  divide  car-hours  for  revenue  cars 
into  the  above  various  factors  in  order  properly  to 
define  trip  speed,  schedule  speed  or  actual  speed. 

It  is  understood  that  special  or  chartered  cars,  or 
funeral  cars,   or  other  passenger-paying   cars   will   be 
included  as  revenue  passenger  cars. 
Miscellaneous  Revenue  Cars. 

The  same  method  of  computation  would  apply  for 
sprinkler  cars,  mail  cars,  freight  cars  and  express  cars. 
Non-Revenue  Cars. 

Non-revenue  cars  include  supply  cars,  shifting  cars, 
rail  cars,  wreck  cars,  pay  cars,  line  cars,  snowplows  or 
sweepers,  sand  cars,  sleet  cars,  dump  cars,  coal  cars, 
bonding  cars,  slot  scraper  cars. 

ANALYSIS  OF  CREW-HOURS 
Revenue  Passenger  Cars. 

1.  "Reporting  time"  is  time  allowed  in  preparing  car 
for  service  or  putting  car  away  after  service. 

2.  "Platform  time"  is  actual  time  operating  trips 
including  time  between  trips  allowed  on  the  schedule 
as  layover  time. 

3.  "Time  allowance"  is  time  in  addition  to  platform 
time  allowed  to  bring  run  to  a  prescribed  number  of 
hours. 

4.  "Spread  allowance  time"  is  time  allowed  because 
of  length  of  spread  or  over-all  time  to  work  a  given 
(scheduled)  run. 

5.  "Minimum  or  guaranteed  time"  is  the  amount  of 
time  allowed  to  bring  time  of  extra  men  up  to  a  pre- 
scribed number  of  hours  per  day  or  per  week. 

6.  "Over-time"  is  time  worked  by  men  in  excess  of 
their  regular  run. 

7.  "Continuous  time"  is  time  allowed  between  the 
completion  of  a  regular  run  and  time  reporting  for 
extra  work.  This  also  covers  all  swings  for  which 
crews  are  paid. 

EFFECT  OF  INCREASING  SCHEDULE  SPEEDS 

The  committee  assigned  this  subject  to  Alexander 
Jackson  to  formulate  a  brief  statement  showing  the 
effect  of  increasing  the  schedule  speed  as  requested  to 
form  the  basis  of  a  discussion.  It  is  considered  under 
three  heads  as  follows,  (a)  On  platform  service,  (b) 
On  investment,  (c)  On  traffic.  An  abstract  of  the  dis- 
cussion by  Mr.  Jackson,  who  is  superintendent  of  time- 
tables Public  Service  Railway  Company,  Newark, 
follows : 

(a)  The  effect  on  platform  expense  is  very  pro- 
nounced. On  a  line  operating  a  speed  of  8  m.p.h.  at 
a  wage  scale  of  60  cents  per  hour  per  man,  or  $1.20  per 
hour  per  crew,  the  cost  is  15  cents  per  car-mile. 

If  the  schedule  speed  could  be  increased  to  9  m.p.h.  a 
saving  of  1§  cents  per  car-mile  could  be  made  in  plat- 
form cost,  and  if  increased  to  10  m.p.h.  a  saving  of  3 
cents   per  car-mile  would   result.     If  an   increase   in 


October  16,  1920 


Electric    Railway    Journal 


819 


wages  was  made  to  trainmen  making  the  rate  65  cents 
per  hour  per  man,  or  $1.30  per  hour  per  crew,  it  would 
only  be  necessary  to  raise  the  schedule  speed  to  about 
8.7  m.p.h.  to  absorb  the  increase  and  keep  the  car-mile 
rate  constant. 

(b)  The  effect  on  investment  is  so  far  reaching  it  is 
difficult  to  arrive  at  the  exact  amount.  The  following 
estimate  on  the  amount  required  per  car  is  thought  con- 
servative : 


Cost  of  car   $15,000 

Car  house  and  shops 2,500 

Power  house  investment 10,000 

$27,500 
Yearly  interest  at  8  per  cent 2,200 


The  power  house  figures  are  based  on  the  following: 
Investment  of  generating  station  at  $125  per  kw.; 
transmission  and  substation  at  $75  per  kw.,  total  $200 
per  kw. ;  50  kw.  will  be  required  per  car  i.e.,  $200  mul- 
tiplied by  50  kw.  =  $10,000  per  car. 

(c)  Effect  on  traffic:  The  principal  effect  on  traffic 
is  that  increasing  speed  reduces  the  number  of  cars  in 
any  given  area  at  a  given  time,  to  give  the  same  service. 
This  reduces  congestion,  with  a  consequent  increase  in 
regularity.  From  the  passenger's  point  of  view,  higher 
speed  means  a  quicker  trip,  and  speed  is  an  important 
factor  to  be  taken  into  consideration  with  jitney 
competition. 

For  example,  assume  a  property  operating  100,000 
car-miles  per  day  at  a  speed  of  8.50  m.p.h.  consuming 
11,765  car-hours.  The  speed  is  increased  10  per  cent  to 
9.35  m.h.p.,  then  to  operate  100,000  car-miles  10,695  car- 
hours  would  be  used,  making  a  daily  saving  of  1,070  car- 
hours. 

If  we  assume  the  average  car  use  per  day  as  fourteen 
hours,  under  the  old  speed   840  cars  would  be  used. 

Estimated   saving   in   investment   76   cars   at   $27,500 

each    $2,090,000 

Saving  in  interest  at  8  per  cent $167,200 

Saving    in    platform    expense    at    $1.20    per    car-hour 

$1,284  per  day— $1,284  by  S50  average  days 449,400 

Saving  per  year   $616,.600 

while  the  new  speed   would   require  764  cars,  saving 
seventy-six  cars.    This  may  be  summarized  as  above. 

METHODS   OF  TRAFFIC  CHECKS   TO   SERVE  AS 
BASIS  OF  SCHEDULE 

The  committee  finds  that  in  the  past  this  subject  has 
received  very  careful  consideration  and  many  data  are 
now  available.  The  following  facts  were  contributed 
on  this  subject  by  Joseph  A.  Stoll,  traffic  manager 
United  Railways  &  Electric  Company  of  Baltimore,  Md. 

A  traffic  department  that  is  alive  and  efficient  will 
save  many  thousands  of  miles  in  a  year  that  otherwise 
would  be  run  needlessly  and  will  anticipate  and  fore- 
stall complaints  through  close  analysis  of  traffic  checks 
and  prompt  adjustment  of  schedules.  Proper  statistics 
are  indispensable  to  the  intelligent  handling  of  the 
many  traffic  problems  that  are  constantly  arising.  Re- 
sults depend,  of  course,  more  upon  the  quality  than 
upon  the  quantity  of  statistics.  Undoubtedly  the  most 
effectual  results  are  obtained  from  simple  records  that 
faithfully  and  clearly  portray  actual  traffic  conditions. 

A  very  satisfactory  method  to  pursue  in  the  acqui- 
sition of  tralfic  data  is  as  follows:  After  a  list  of 
checking  points  is  selected,  preferably  at  compulsory 
stops,  and  at  points  which  should  be  agreed  upon  by 


the  commission's  representative  or  other  regulatory 
authority,  a  checking  schedule  should  be  prepared  in 
such  a  manner  as  to  include  all  the  lines  of  the  system. 
The  more  important  lines  should  be  checked  regularly 
and  frequently  and  those  of  less  importance  as  often 
as  considered  advisable.  There  should  also  be  one  or 
two  extra  men  assigned  to  do  special  work,  such  as 
making  running  time  tests,  on  and  off  characteristic 
curves,  etc.  Furthermore,  there  should  be  a  supervisor 
of  checkers. 

The  checking  schedule  should  be  arranged  to  cover 
a.m.  and  p.m.  rush  hours;  mid-day  and  night  rush- 
hours,  and  Saturdays  and  Sundays.  Each  checker 
should  be  supplied  with  a  copy  of  his  working  schedule, 
a  list  of  seating  capacities  of  the  cars,  and  such  other 
general  information  as  will  aid  him  in  his  work.  The 
checkers  should  be  equipped  with  good  watches  and  the 
watches  should  be  synchronized  with  the  official  clock. 
A  form  similar  to  that  submitted  by  the  1915  com- 
mittee has  proved  very  satisfactory.  Upon  this  slip 
should  be  entered  the  train  (or  block)  number,  arriv- 
ing time  (nearest  half  minute)  and  total  passengers. 
Where  the  checking  is  done  at  a  transfer  point  the 
inclusion  or  exclusion  of  interchange  traffic  should  be 
predetermined. 

The  slips  should  be  added  by  the  checkers,  or  observ- 
ers as  they  are  sometimes  called,  in  half  hour  sub- 
divisions. The  checks  should  be  turned  in  each  day 
and  after  they  are  audited  a  typewritten  record  made 
of  the  half  hourly  results.  This  record  presents  clearly 
the  service  furnished  and  demanded  during  each  period 
of  the  day  and  when  compiled  for  a  series  of  days  will 
show  adequacy  of  service  and  how  closely  the  schedule 
was  adhered  to  on  the  days  checked. 

Periodically  there  should  be  continuous  all-day  checks 
made  and  the  results  tabulated  in  half-hourly  periods 
and  charted.  A  series  of  such  charts  will  reffect  good 
or  bad  progress  in  the  application  of  schedules. 

The  traffic  department  should  also  study  the  possi- 
bilities of  short  line  service  so  as  to  obtain  both  maxi- 
mum use  of  available  equipment  and  better  distribu- 
tion of  the  passenger  load.  For  this  purpose  it  is 
desirable  to  have  counts  made  of  passengers  boarding 
and  alighting  at  all  stops  and  the  data  so  obtained 
for  a  number  of  trips  under  typical  conditions  reduced 
to  a  curve,  generally  known  as  a  "characteristic"  or 
"on  and  off"  curve. 

Proper  running  time  must  also  be  determined  from 
observations  and  stop-watch  tests  made  under  the  super- 
vision of  a  competent  transportation  man.  The  United 
Railways  of  Baltimore  has  found  it  both  feasible  and 
advantageous  to  vary  the  running  time  in  accordance 
with  the  degree  of  ease  with  which  the  cars  may  be 
"gotten  through"  at  different  hours  of  the  day.  Another 
very  useful  chart  graphically  depicts  the  loading  of 
individual  cars,  average  loading  and  spacing.  The  re- 
port was  submitted  by  Edward  Dana,  chairman;  James 
P.  Barnes,  H.  F.  Fritch,  Herman  E.  Hicks,  Alexander 
Jackson  and  J.  A.  Stoll 

J.  V.  Sullivan,  assistant  to  president,  Chicago  Surface 
Lines,  in  discussing  the  report,  said  he  was  impressed 
with  the  moderation  of  the  committee  in  listing  the  kinds 
of  times  for  which  the  company  has  to  pay.  He  then 
read  a  list  of  some  eleven  times  other  than  "running 
time,"  which  are  paid  for  in  Chicago,  and  said  that  they 
aggregated  19  per  cent  of  the  entire  time.  He  said 
the  advantages  of  having  definitions  for  different  kinds 
of  time  would  be  great. 
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John  J.  Duck,  general  auditor  of  the  same  company, 
said  that  it  would  be  desirable  to  have  the  records  sup- 
plied to  the  management  worked  out  on  the  basis  of 
both  platform  time  and  total  running  time.  In  this 
way  it  would  be  possible  to  determine  exactly  what 
the  cars  were  earning.  J.  E.  Duffy,  general  superin- 
tendent, New  York  State  Railways,  Syracuse,  also  ex- 
pressed pleasure  over  the  outlook  for  accepted  defini- 
tions of  different  kinds  of  time.  He  also  pointed  out 
that  statistics  on  miles  per  hour  would  be  confusing 
unless  there  was  acceptance  of  such  definitions.  H.  E. 
Hicks,  superintendent  of  schedules.  New  York  State 
Railways,  Rochester,  a  member  of  the  committee,  ex- 
plained that  the  definitions  given  in  the  report  were 
not  intended  to  be  inclusive  of  all  kinds  of  time  and 
that  with  each  new  labor  contract  new  kinds  of  time 
for  which  companies  had  to  pay  were  possible. 

H.  B.  Flowers,  general  manager  United  Railways  & 
Electric  Co.,  Baltimore,  thought  that  schedule  speed 
should  be  changed  during  the  day  more  often  than  is 
frequently  the  case  in  order  to  increase  the  average 
speed.  He  thought  a  gain  could  especially  be  secured 
by  increasing  the  schedule  speed  of  the  cars  going  in 
the  opposite  direction  from  the  main  flow  of  traffic. 

D.  L.  Fennell,  superintendent  of  transportation 
Kansas  City  Railways,  suggested  standardization  of 
methods  of  schedule  making,  as  for  example,  the  method 
of  figuring  spreads. 

N.  W.  Bolen,  superintendent  Public  Service  Rail- 
way, Newark,  explained  that  that  company  kept  sepa- 
rate records  of  its  revenue  and  non-revenue  car  mile- 
age. In  connection  with  the  point  raised  by  Mr. 
Flowers,  he  asked  whether  it  was  better  to  have  the 
car  crews  change  their  running  time  at  a  certain  hour 
on  the  route  or  at  terminals. 

Herbert  C.  Moser,  superintendent  of  transportation 
Fifth  Avenue  Coach  Company,  explained  that  that  com- 
pany changed  its  running  time  by  the  clock,  that  is  to 
say,  when  a  bus  reached  the  next  time  point  after  the 
time  at  which  the  change  was  to  be  made.  He  believed 
that  companies  should  have  a  much  larger  number 
of  running  times  during  the  day.  Some  companies  had 
only  three,  i.e.,  from  7  a.m.  to  7  p.m.,  from  7  p.m.  to 
midnight,  and  from  midnight  to  7  a.m.  Inspectors  and 
dispatchers  do  not  like  many  changes  in  running  time, 
as  it  is  inconvenient  to  them,  but  it  is  a  step  in  economy. 
Running  times  between  time  points  should  also  be  fig- 
ured out  in  the  timetable  department  rather  than  left 
to  inspectors.  He  said  there  was  danger  also  that  abso- 
lute stops  should  be  continued  when  the  reasons  for 
them  had  disappeared.  A  company  should  constantly 
be  revising  its  absolute  stop  marks  and  making  run- 
ning time  checks.  It  is  sometimes  helpful  also  to  place 
the  time  points  farther  apart  when  a  company  is  en- 
deavoring to  increase  the  scheduled  speed.  Timetables 
should  not  be  put  in  the  same  class  as  dining  room 
tables  and  expected  to  last  for  fifteen  years.  His  sug- 
gestion was  constantly  to  keep  checking. 

Discussion  then  turned  upon  the  definition  given  in 
the  report  of  the  committee  on  "Analysis  of  Car-Hours" 
and  "Analysis  of  Crew-Hours."  In  this  connection 
William  B.  Wheeler,  superintendent  of  timetables.  Third 
Avenue  Railway,  suggested  the  elimination  of  the  ex- 
pression "dark  hours"  in  the  first  definition,  as  he  be- 
lieves it  an  inheritance  from  the  old  cable  cars  in  New 
York  and  not  used  to  any  extent  outside  of  that  city, 
and,   in   the  same  definition,  C.   E.   Morgan,   Brooklyn 


Surface  Lines,  said  that  the  term  "pull  in"  was  gen- 
erally used  in  connection  with  a  defective  car  and  was 
different  from  "run  on"  and  "run  off." 

At  this  point  F.  G.  Buffe,  general  manager  Kansas 
City  Railways,  declared  that  there  was  a  great  call  in 
this  country  for  good  schedule  makers  and  that  the 
companies  would  do  well  to  instruct  and  break  in  new 
men  for  this  kind  of  work. 

Mr.  Moser  suggested  that  half  a  dozen  proposed 
schedules  be  prepared  and  be  presented  for  discussion 
and  definite  conclusions  either  at  the  meeting  next  year 
or  at  the  mid-winter  meeting.  Mr.  Jackson  explained 
that  the  report  was  not  a  list  of  set  definitions  but  was 
recorded  for  the  purpose  of  bringing  out  criticism  so 
as  to  arrive  at  a  proper  name  for  each  item.  Mr.  Fen- 
nell suggested  that  the  committee  send  out  a  question- 
naire to  the  member  companies  for  criticism  as  to  the 
method  of  preparing  the  data.  He  emphasized  the  need 
for  standardization  of  definitions.  At  the  suggestion 
of  Mr.  Bolen  it  was  voted  to  appoint  a  joint  commit- 
tee of  the  Accountants'  and  the  Transportation  & 
Traffic  Associations  to  carry  on  the  work  on  schedules. 
Following  the  discussion  of  the  report  of  the  com- 
mittee on  "Economics  of  Schedules"  the  session  was 
continued  jointly  with  the  Engineering  Association  and 
an  address  on  the  super-power  plan  was  presented  by 
W.  S.  Murray,  chairman  super-power  survey.  United 
States  Geological  Survey.  This  address  which  is  ab- 
stracted elsewhere  in  this  issue  explained  the  work 
and  plans  of  the  survey  and  what  it  was  expected  to 
accomplish. 

Before  adjournment  a  three-reel  motion  picture  show- 
ing track  construction  methods  in  Cleveland  was  pre- 
sented by  C.  H.  Clark,  engineer  maintenance  of  way 
of  that  property.  This  film  illustrated  the  pavement 
plow  in  action  tearing  up  1,200  ft.  of  pavement  in 
three  minutes.  Cutting  rails  with  the  acetylene  torch, 
breaking  pavement  with  a  pile  driver,  and  electric  rivet- 
ing and  welding  of  joints  were  also  illustrated.  The  film 
showed  the  electric  crane,  electric  shovel  and  gantry 
crane  in  action. 

Thursday's  Session 

President  Collins  presided  at  the  final  session  of  the 
Transportation  &  Traffic  Association  Thursday  after- 
noon. The  report  of  the  committee  on  express  and 
freight  traffic  was  presented  by  T.  H.  Stoflel,  in  the 
absence  of  P.  P.  Crafts,  chairman.  This  was  followed 
by  the  report  of  the  committee  on  merchandising  trans- 
portation, which  was  read  by  F.  G.  Buffe,  chairman. 
Abstracts  of  both  of  these  reports  appear  on  the  fol- 
lowing pages. 

Express  and  Freight  Traffic  Facilities  and  Costs 

Information  received  from  the  questionnaire  of  the 
committee  indicates  that  many  electric  railway  com- 
panies do  not  segregate  their  costs  of  handling  freight 
from  their  other  operating  expenses,  and  where  the 
separation  is  made  the  methods  of  accounting  vary 
considerably.  General  figures  for  the  nine  roads  re- 
porting are  given  in  Table  I.  The  larger  gross 
earnings  shown  by  the  western  roads  reflect  their 
greater  development  of  the  freight  business  and  larger 
hauls.  The  greater  revenue  of  the  Western  roads  per 
car-mile  is  undoubtedly  due  to  the  heavier  loading  per 
car  in  the  west. 
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In  connection  with  Table  II,  Table  III  is  also  included, 
showing  energy  consumption  and  costs  per  car-mile  for 
operating  freight  cars,  both  motor  and  trail,  as  deter- 
mined by  actual  meter  tests  extending  over  distances 
of  from  1,500  to  10,000  miles,  the  cost  of  power  at 
the  trolley  being  on  basis  of  2.92  cents  per  kilowatt- 
hour.  The  cars  used  varied  in  length  from  38  to  50 
feet  and  in  capacity  from  20  to  40  tons. 

The  increased  power  consumption  indicated  by  these 
figures  for  the  second  and  third  trailers  is  undoubtedly 


TABLE  I— GROSS  EAR.VINGS  AND  REVENUE  OF  NINE  ROADS 


Gross 
Road  Nu.       Earnings 
l-'astern  Group: 
I,  $99,681 

2  .  649,967 

3  132,541 

4  264.681 


Freight 

Car 

Miles 

Operate<i 

266.735 
678,877 
175,423 
400.836 


Total 

Tons 

Handled 

65,000 
373,073 

50,943 
110,036 


Average*.    .  $286,718 

Western  Group; 

3 $265,842 

6  1,514,238 

7  100.476 
«  428,184 
9 511,162 


380,473    149,763 


311,352 

1,323,925 

82,000 

t 

900,841 


48.060 
299,363 

17,112 
116,455 
113,039 


Tons 
per 
Car- 
Mile 


0.244 
0  550 
0.290 
0.276 

0.340 

0.155 
0.227 
0  209 
t 
0    114 


Revenue 
Revenue        per 


per 
Ton 


$2.44 
I  74 
2.60 

«2.40 


Cai 
Mile 

$0  37 
.96 
.76 
.66 


$2.29       $0.69 


$5.52 

4  97 

5  78 
3.68 
4.52 


$0.85 

1.14 

1   23 

t 

0.52 


.\verage*. . 


$563,980 


677,030        118,805         0   176         $4  89       $0.94 


*  .Average  not  wo-ghte'l. 


t  Fipurps  not  avai'ab'e. 


due  to  the  fact  that  the  point  of  maximum  efficiency 
of  the  motors  used  was  past,  or  there  may  have  been 
a  reduction  in  line  voltage  due  to  the  greater  load. 
Generally  speaking,  however,  trail  cars  in  freight  serv- 
ice require  but  20  per  cent  of  the  power  necessary  to 
operate  motor  cars;  in  other  words,  a  motor  freight 
car  with  proper  electrical  equipment  can  haul  five  trail- 
ers at  a  power  cost  for  operating  two  motor  cars. 
This  but  emphasizes  the  economies  to  be  secured 
through  trailer  operation  in  freight  service. 

Expense  of  trainmen  is  the  highest  item  in  the  cost 
of  electric  freight  operation,  and  this  also  emphasizes 
the  desirability  of  trains. 

The  next  largest  item  is  the  labor  cost  of  handling 
freight  at  stations  and  terminals,  and  where  terminals 
are  adequate  in  size  and  sufficient  rolling  stock  is  avail- 
able this  expense  can  be  considerably  reduced.  An- 
other help  is  the  provision  of  adequate  team  trucks 
where  carload  and  less  than  carload  freight  may  be 
loaded  directly  from  the  trucks  into  freight  cars.  This 
may  be  done  with  many  classes  of  freight  which  do  not 
require  weighing  or  where  weight  agreements  are  in 
effect.  An  expense  of  from  1  to  2  per  cent  of  revenue 
for  loss  and  damage  is  not  excessive. 

The  average  total  expense  for  the  group  being  made 
up  of  only  a  small  number  of  roads,  especially  in  the 
Western  group,  is  probably  not  representative. 


TABLE  III— ENERGY  REQUIRE.MENTS  AS  STATED  BY  TESTS 


.\verage  Cost  of 

Kw.-Hr.  Power  per 

per  Car-  Car-Mile 

Mile  per  Train 

Single  motor  car 2.80  $.0819 

Motor  car  and  one  trailer. .  .      3 .  40  .0994 

Motor  car  and  two  trailers..     4.12  .1205 

Motor  car  and  three  trailers     5.00  .1463 


Separated  Cost  of 

Power  per  Car-Mile 

for  Each  Trailer 

f-or  first  trailer  O.Oi  75. 
For  second  trailer  0.0225 
For  third  trailer  0.0244. 


It  is  generally  admitted  that  outside  of  the  lack  of 
equipment,  the  greatest  need  of  electric  lines  engaged 
in  freight  handling  is  terminal  facilities,  and  as  a 
rule,  far  more  business  is  being  offered  such  lines  daily 
than  they  are  able  to  take  care  of,  with  the  result  that 
it  becomes  necessary  to  issue  frequent  embargoes,  with 
consequent  loss  in  revenue. 

Studies  of  steam  railroad  less  carload  freight  ter- 
minals indicate  that  where  a  terminal  loads  twenty 
cars  of  freight  per  day  there  should  be  track  standing 
room  for  the  same  number  of  cars  per  day,  and  the 
average  area  required  for  one-story,  single-deck  freight 
terminals,  including  driveways,  tracks  and  buildings,  is 
approximately  2,000  sq.ft.  per  car.     In  many  instances 


TABLE  IV— PRINCIPAL  TERMINAL  FACILITIES 


Road 
N"o. 


a." 


"a 


1^0 
?5e 


a*  >,  &H  , 

0)  I-  c    <y  =■:: 
o  a  rt  ,""-s5 

S^6   £  pa 
a-:2  .    a  C  c 


e2^ 


.So 


C  c 
0  ( 


S  =       "5  ct: 
log  131 


16,890  7,425 

*  * 

3,781  * 

92,597  10,080 

44,584  23,640 

150.880  44,440 

8,850  3,600 

196,150  12.030 

*  4,000 


18  3,630   938   20,000   45,000 


10 
10 
20 
67 
4 
32 
10 


7 

II 

22 

100 

6 
20 
12 


378 
9,260 
2,229 
2,252 
2,213 
6,129 


540 
8,416 
2.027 


31,22 
142,91 
289,50 


1, 50912751, 85 

1,308        31,32 

9,807      134,44 

*        11,40 


10,312 
23,111 
41,884 

6,836 

60,098 

1,502 


10 


29 

7i 

4+ 


*  No  figures  rp"pi^■ed. 


i  Includes  both  inbound  and  outbound. 


electric  roads  are  loading  daily  two  or  three  times  the 
number  of  cars  they  have  standing  room  for. 
The  conclusions  of  the  committee  follow : 

1.  There  is  a  great  and  profitable  field  for  electric 
railways  in  handling  freight. 

2.  To  handle  freight  with  a  profit  it  is  necessary  to 
provide  adequate  facilities,  including  ample  equipment 
and  well  planned  terminals. 

3.  Every  effort  should  be  made  to  handle  freight  in 
trains  consisting  of  a  motor  car  or  electric  locomotive, 
depending  on  the  class  of  business  handled,  and  as  many 
trailers  as  may  be  practicable,  in  order  to  reduce  (a) 
investment  in  equipment,  (b)  trainmen's  expense,  (c) 
cost  of  power. 


TABLE  V— HANDLING   COST   PER  TON  AT  PRINCIPAL  TERMINAL 
Ff)R  EIGHT  ROADS 


TABLE    II— UNWEIGHTED    AVERAGE    EXPENSES  OF    SPECIFIED 
Nl'MBER  OF  EASTERN  AND  WESTERN  GROUPS  OF  LINES 

Expense  per  Expense  per 

Car-Mile  Ton 

Four             Three  Four            Four 

Eastern          Western  Eastern     Western 

Roads            Roads  Roads          Roads 

Maintenance  of  way $0.0519         $0  0535  $0,162         $0  390 

Maintenance  of  equipment 0355              .0415  .112              .284 

Power                                                              0518               0490  157               401 

Train  labor 1851                1587  .575              .791 

Station 1332                1604  .406              .839 

Other  station  expenses 0215              .0137  .195               063 

Loss  and  damages 0105              .0286  .013                167 

.Mis -ellanwius  transportation  expense*   .0094         *   .0354  *   .009         *   .508 

Traffic 0049              .0119  .024              .039 

<ieneral  and  miscellaneous 0692              .0538  .143              .381 

Total  $0.5680        $0  5928  $1748        $3  462 

*  Averages  of   wo  roads  only. 


Road 
No. 


S 

s 
1^ 


n 

No  data 
0.257 


■Is 
S3 


0.104     0.   56     0.   05 


.73       0.11 


.80 


0.196 


0.48 
0.21 


.22       0  005 


0  48 
0.168 


Wages    Paid 
Warehousemen 


$105  to$l25per  month. 


$0  27 


.  622  42  and  43  cents  per  hour. 

41  cents  per  hour. 

1.065  Foremen   and   checkers     $125 
to  $  1 40  per  month ;    truckets 
50  cents  per  hour. 
80     49  to  53  cents  per  hour. 
.96     50  to  53  cents  per  hour. 
.574  Truckers,   30  to   33  cents  per 
hour;    foremen    $83  to  $105 
per  month, 

.\1I   on   monthly  basis,    $85   to 

$100  per  m=  nth 
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4.  Every  effort  should  be  made  tending  to  the  heavier 
loading  of  cars. 

5.  It  is  evident  that  the  accounting  methods  used  on 
the  majority  of  roads  are  not  such  at  this  time  as  to 
permit  of  definite  determination  of  the  cost  of  handling 
freight. 

In  conclusion,  the  committee  recommended  a  thor- 
,  ough  investigation  of  the  cost  of  handling  freight  busi- 
ness similar  to  that  worked  out  by  F.  W.  Doolittle  in 
1916  for  passenger  traffic. 

The  report  is  signed  by  the  committee,  consisting  of 
P.  P.  Crafts,  chairman;  T.  H.  Stoffel,  vice-chairman; 
J.  H.  Crall,  E.  W.  Fowler,  R.  B.  Hull,  F.  D.  Norviel, 
W.  S.  Rodger,  C.  E.  Thompson  and  H.  B.  Titcomb. 

Merchandising  Transportation 

An  extended  report  was  presented  by  the  committee 
on  this  subject  and  was  devoted  to  methods  whereby 
the  service  to  be  sold  could  be  made  more  attractive, 
to  the  education  of  employees  in  the  capacity  of 
salesmen,  to  advertising  through  different  mediums  to 
attract  business,  to  the  help  possible  from  public  and 
civic  bodies,  and  to  the  advantages  offered  by  the  wide- 
spread use  of  tickets.  The  report  pointed  out  that 
formerly  the  idea  of  using  merchandising  methods  to 
dispose  of  rides  never  occurred  to  railway  managers, 
but  now  salesmanship  is  necessary.  Not  only  is  there 
competition  from  privately  owned  and  public  automo- 
biles, but  increased  fares  have  developed  another  very 
likely  competitor,  i.e.,  the  sidewalk,  although  it  is  a 
relief  to  know  that  the  public  is  now  beginning  to  think 
of  rides  in  terms  of  service  and  cost  and  that  in  spite 
of  higher  fares  riding  has  increased.  The  report  was 
accompanied  by  reproductions  of  selected  publicity. 
Several  of  these  are  reproduced.  The  following  sum- 
mary of  the  methods  of  merchandising  transportation 
is  from  the  report: 

direct  methods  of  merchandising 
transportation 

Advertising:  The  electric  transportation  industry 
must  advertise  its  service  and  use  the  copy  plan  to  over- 
come the  effects  of  competition  and  induce  more  car 
riding. 

Of  all  the  advertising  mediums  the  daily  newspaper  is 
probably  the  best. 

Another  excellent  medium  is  the  space  provided  by 
the  car  itself,  such  as  cards  on  dash,  frames  inside 
hangings  from  the  car  roof. 

When  advertising  makes  a  sale  it  should  also  make 
a  friend. 

This  direct  advertising  should  enlarge  on  service 
changes. 

A  good  feature  to  be  emphasized  is  the  cost  of  operat- 
ing an  automobile,  for  it  has  been  demonstrated  that  no 
type  of  car  can  be  operated  for  less  than  10  cents  a  mile. 

Another  feature  which  can  be  utilized  is  the  fact  that 
the  street  railway  in  many  communities  is  essential, 
and  this  being  the  case,  every  citizen  should  see  that 
the  local  line  is  supported. 

The  moving  picture  theater  should  be  a  prospective 
field.  Shops,  power  plant,  carhouses,  inspection  force, 
track  department,  all  should  be  brought  to  the  notice  of 
the  public. 

Publications  circulated  through  bpxes  in  the  cars  have 
proved  to  be  effective. 

Billboards  offer  a  medium  heretofore  but  little  used. 

Statements  to  employees  and  to  the  public  should  be 
easily  understood. 


Service:  Service  is  the  most  important  thing  to  be 
considered. 

Service  must  start  in  the  carhouses  and  shops. 

Cars  must  be  swept  and  kept  cleaned. 

Mechanical  inspections  must  be  rigid. 

Rearrangement  of  stops  in  the  downtown  districts  in 
some  instances  have  increased  speed  100  per  cent. 

Education  of  Employees:  The  greatest  field  ahead  of 
street  railway  operators  lies  in  the  training  of  their 
transportation  forces. 

Such  training  involves  courtesy,  politeness  and  care- 
ful operation. 

Company  publications  have  proved  valuable  in  obtain- 
ing the  co-operation  of  the  employees,  which  is  a  vital 
feature. 

Care  must  be  taken  in  the  selection  of  men.  Pleasing 
appearance  and  an  understanding  of  the  salesmanship 
features  of  lus  work  are  important. 

Those  types  which  are  morose  or  easily  irritated 
should  not  be  hired. 

A  period  of  probation  has,  in  some  instances,  seemed 
advisable. 

The  employment  manager  should  be  a  specialist. 

It  should  be  a  part  of  the  trainman's  job  to  be  polite 
under  all  circumstances  and  he  should  be  helped  or 
penalized  to  overcome  any  other  inclination. 

Company  meetings,  lectures,  service,  codes,  inspection 
reports,  rigid  enforcement  of  rules,  and  gradual  elimina- 
tion of  those  who  cannot  adapt  themselves,  must  all  be 
depended  upon  to  maintain  a  proper  standard  of  cour- 
tesy and  service. 

Shop  committees  have  proved  to  great  advantage,  and 
even  where  a  union  force  is  maintained  such  committees 
can  be  formed.  If  union  contracts  prevent  this  being 
used  as  a  medium  for  changing  working  conditions  at 
least  it  should  be  used  for  the  purpose  of  securing 
co-operation  between  the  management  and  the  em- 
ployees. 

Some  form  of  disability  or  retirement  plan  should  be 
seriously  considered. 

The  job  should  be  made  as  nearly  fool  proof  as  pos- 
sible. 

Ticket  Fares:  Tickets  offer  a  more  complete  form  of 
merchandising  transportation  because  there  is  some- 
thing concrete  to  merchandise. 

Tickets  do  not  have  the  same  mental  effect  as  money, 
and  they  have  a  widespread  effect  on  the  short  hauls. 

Sale  of  tickets  should  be  pushed  through  agencies, 
advertising,  street  salesmen,  and  in  some  companies 
even  a  sales  manager  has  been  appointed  to  handle  this 
department. 

Jitney  Competition:  If  street  railways  must  compete 
with  the  jitney  they  should  be  allowed  to  do  so  on  equal 
terms,  and  monopoly  restrictions  should  be  removed. 

Jitney  competition  can  be  met  and  overcome  only  by 
closer  economies  of  operation  and  a  service  which  meets 
the  public  need. 

The  safety  car  seems  to  offer  a  near  solution. 

The  Safety  Car:  Safety  cars  should  be  built  not  only 
from  the  standpoint  of  economy,  but  from  the  standpoint 
of  merchandising  transportation.  Interiors  should  be 
pleasing ;  seats  should  be  upholstered,  and  the  ride  made 
as  comfortable  as  is  consistent  with  the  nature  of 
the  car. 

The  small  safety  car  has  proved  to  be  one  means  of 
helping  to  meet  jitney  competition. 

Some  safety  car  operating  figures  show  an  increase 
in  car-miles  of  30  per  cent,  decrease  in  headways  30  to 
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37  per  cent,  and  in  actual  saving  of  approximately  $2,000 
per  year  per  car  in  power  and  platform  costs. 

The  jitney  competition  will  be  met  with  the  safety 
car  through  its  frequency  and  regularity  of  service  and 
high  speed. 

Safety  features  can  be  stressed  in  contrast  with  the 
conditions  under  which  the  jitney  operates,  as  well  as 
the  fact  that  it  promised  superior  comfort  in  all  weathers 
and  temperatures. 

Public  utility  commissions  and  chambers  of  commerce 
can  materially  assist  in  keeping  before  the  public  the 


C   THE   KART    HCS 

I  HAVING    IS  WMAT[ 
1  WE  HAVE    lO  PAY 
Foil 


TYPICAL,   CARTOONS    PRESENTED  BY   THE    COMMITTEE 
ON  MERCHANDISING  TRANSPORTATION 


fact  that  prosperity  to  the  railroad  means  better  service 
to  the  public. 

Company  representatives  should  have  membership  in 
Kiwanis  clubs.  Rotary  clubs,  employers'  organizations 
and  business  men's  organizations. 

Hotels,  department  stores  and  steam  railroad  stations 
can  be  utilized  in  various  ways  to  merchandise  trans- 
portation, a  particularly  effective  method  being  the 
placing  of  pocket  schedules  in  information  booths  or 
maps  showing  car  routings. 

The  committee  in  conclusion  expresses  the  belief  that 
while  it  is  probable  that  all  of  the  recommendations  can- 
not be  carried  out  on  all  lines,  some  of  the  suggestions 
made  are  suitable  to  every  railway  system  and  that  the 
sale  of  good  service  can  be  increased  if  a  scientific  effort 
is  made  along  these  lines.  The  committee  which  pre- 
sented the  report  consisted  of  F.  G.  Buffe,  chairman; 
W.  J.  Flickinger,  W.  H.  Boyce,  F.  R.  Coates,  M.  B.  Lam- 
bert, A.  Stuart  Pratt,  S.  L.  Vaughan,  B.  W.  Frauenthal, 
A.  L.  Kempster  and  Joseph  H.  Alexander. 

After  the  report  on  merchandising  transportation  was 
concluded,  a  motion-picture  film,  prepared  by  the  Kansas 
City  Railways  under  Mr.  Buffe's  direction,  was  shown 
to  the  meeting.  The  film  had  just  been  completed  and 
this  was  its  first  exhibition.  It  was  made  for  the  pur- 
pose of  informing  the  residents  of  Kansas  City,  Mo., 
and  Kansas  City,  Kan.,  on  the  great  plant  and  invest- 
ment, with  which  the  public  has  little  knowledge, 
required  to  furnish  transportation.  The  picture  was 
well  received  by  the  delegates,  many  of  whom  gained 
therefrom  a  new  idea  of  how  the  public  can  be 
approached  in  a  manner  both  interesting  to  it  and  valu- 
able to  the  utility. 

L.  H.  Palmer,  Baltimore,  reported  for  the  committee 
appointed  to  consider  the  suggestion  made  earlier  in 
the  convention  for  co-operation  of  this  association  with 
the  Claims  Association  in  appointing  a  joint  committee 
to  work  with  the  National  Safety  Council.  The  com- 
mittee recommended  the  appointment  of  such  a  com- 
mittee and  that  the  association  become  a  member  of 
the  National  Safety  Council.  These  recommendations 
were  adopted. 

J.  P.  Barnes,  chairman  committee  on  resolutions,  pre- 
sented a  resolution  thanking  the  officers  and  committee 
members  for  efficient  work  performed  by  them  during 
the  past  year. 

Officers  for  the  Ensuing  Year 

J.  N.  Shannahan  then  read  the  report  of  the  nom- 
inating committee,  which  was  as  follows: 

President,  R.  P.  Stevens,  president  Republic  Engi- 
neers, Inc.,  New  York,  N.  Y. 

First  vice-president,  L.  H.  Palmer,  assistant  to  the 
president  United  Railways  &  Electric  Company,  Balti- 
more, Md. 

Second  vice-president,  Garrett  T.  Seely,  vice-president 
and  general  manager  Pennsylvania-Ohio  Electric  Com- 
pany, Youngstown,  Ohio. 

Third  vice-president,  J.  K.  Punderford,  vice-president 
the  Connecticut  Company,  New  Haven,  Conn. 

Executive  committee:  G.  H.  Clifford,  Fort  Worth, 
Tex.;  A.  Gaboury,  Montreal,  Canada;  T.  C.  Cherry, 
Syracuse,  N.  Y. ;  and  J.  V.  Sullivan,  Chicago. 

President  Collins  expressed  his  sincere  appreciation 
of  the  prompt  and  efl^icient  co-operation  given  him  by 
the  members  all  the  year.  The  meeting  then  adjourned 
sine  die. 
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E.  R.  Hill 

Retiring  President 


Engineering'  Association 
Proceeding's 


Outstanding  Features  of  the  Convention  of 
the  Engineers  Were  Addresses  on  the  Pro- 
posed "Super-Power  System,"  by  W.  S. 
Murray,  and  on  the  Problems  of  Heavy 
Electric  Traction,  by  A.  H.  Armstrong. 
The  Safety  Car  Was  Considered  Jointly 
with  the  Transportation  Men.  Committee 
Reports  Were  of  High  Quality 


W.  G.  Gove 

President-Elect 


THE  Engineering  Association  opened  its  meeting 
on  Oct.  11  with  an  address  by  President  E.  R. 
Hill,  which  was  in  part  as  follows: 

"In  some  respects  the  past  year  has  been  uneventful, 
in  that  no  sensational  development  either  at  home  or 
abroad  has  occurred  to  disturb,  broadly  speaking,  the 
normal  activities  of  the  country.  The  year,  however, 
has  been  a  very  important  one  in  the  history  of  the 
country  and  of  the  electric  railway  industry,  as  it  has 
marked  the  climax  of  many  of  the  unhealthful  influences 
which  followed  the  war  and  were  the  direct  result  of 
it.  Among  these  are  low  efficiency  and  high  cost  of 
labor  in  industry,  resulting  in  high  prices  of  materials 
and  products,  high  cost  of  living  and  a  tendency  toward 
gross  extravagance  and  waste  on  the  part  of  a  large 
proportion  of  the  American  people. 

"To  illustrate:  Since  1914  the  average  advance  in 
cost  of  building  material  has  been  126  per  cent, 
machinery  75  to  100  per  cent,  railway  equipment  such  as 
cars  and  locomotives  87  per  cent  and  foodstuffs  110  per 
cent.  The  advance  in  the  cost  of  living  has  been 
estimated  by  responsible  authorities  at  from  95  to  130 
per  cent,  while  wages  of  skilled  and  unskilled  labor 
have  advanced  respectively  119  and  110  per  cent.  On 
top  of  all  this,  according  to  the  testimony  of  large 
employers,  the  efficiency  of  labor  has  seriously 
declined,  in  some  cases  being  put  as  low  as  50  per  cent. 

"It  has  now  become  obvious,  however,  that  the  climax 
has  at  last  been  reached  and  that  a  decline  in  prices  of 
materials  and  products  has  set  in  and  will  not  stop  until 
all  costs,  including  the  very  important  item  of  labor, 
have  reached  a  reasonable,  stable  and  thrifty  level. 
Doubtless  the  decline  will  not  bring  us  back  to  condi- 
tions prior  to  1914,  certainly  not  for  a  long  time  to 
come,  but  we  shall  presently  reach  a  point  where  the 
value  of  the  dollar,  the  rate  of  interest  charged  on  loans 
and  the  efficiency  of  labor  of  all  kinds  will  be  such  that 
business  can  be  carried  on  in  a  nonnal,  constructive  and 
profitable  manner. 

"Specifically  applying  war  and  post-war  conditions  to 
the  electric  railway  industry,  it  is  worth  our  while  to 
look  for  a  moment  away  from  purely  engineering 
matters  and  to  note  some  of  the  conditions  that  confront 
the  properties  in  which  we  are  interested.  The  follow- 
ing outstanding  facts  and  figures  are  convincing; 


"(a)  As  to  the  magnitude  of  the  electric  railway 
industry:  At  the  beginning  of  the  war  there  were  some 
963  electric  railway  companies  in  the  United  States,  with 
a  total  trackage  of  44,000  miles  and  outstanding  stocks 
and  bonds  of  more  than  $5,035,000,000  par  value. 

"(b)  Fares  on  electric  railways  in  some  540  localities, 
representing  a  population  of  38,000,000,  had,  up  to  Oct. 
1,  1920,  been  increased  by  1  to  5  cents,  the  average 
increase  being  of  the  order  of  40  per  cent.  Other  lines 
serving  perhaps  an  equally  large  population  have  had  no 
increase  in  fares. 

"(c)  Operating  revenues  of  twenty-three  important 
electric  railway  systems  in  the  five  years  1914  to  1919 
increased  27  per  cent,  while  expenses  increased  56  per 
cent  in  the  same  period  and  the  net  income  suffered  a 
decrease  in  72  per  cent. 

"(d)  Abandoned  service  and  lines  dismantled  and 
junked,  either  of  necessity  or  in  order  to  minimize- 
losses  and  keep  afloat  financially,  since  1914  have 
occurred  in  130  cases,  aggregating  1,226  miles  of  track. 

"  (e)  Receiverships  and  foreclosures  affecting  electric 
railway  properties  as  of  August,  1920,  numbered  88 
cases,  representing  5,160  miles  of  track  and  stocks 
and  bonds  aggregating  $759,162,625  par  value. 

"The  situation  indicated  above,  while  primarily  due 
to  increased  cost  of  service  and  inadequate  fares,  has 
also  been  affected  by  competition  of  motor  vehicles  and 
the  general  condition  of  the  securities  market  and  the 
prevailing  high  rates  of  interest. 

"We  are,  as  an  association  of  engineers,  charged 
chiefly  with  the  solution  of  engineering  problems;  what 
can  we  accomplish  either  through  our  engineering  talent 
or  otherwise  toward  establishing  the  properties  in 
which  we  are  individually  interested  and  the  electric 
railway  industry  as  a  whole  on  a  sound,  enduring  and 
profitable  basis  and  make  it  one  of  the  most  useful 
public  institutions  in  the  country?  If  the  definition 
that  'engineering  is  the  .science  of  controlling  the  forces 
and  utilizing  the  materials  of  nature  for  the  benefit  of 
man  and  the  art  of  organizing  and  of  directing  human 
activities  in  connection  therewith'  is  accepted  as  correct, 
the  importance  of  the  engineer  in  this  work  of  recon- 
struction can  scarcely  be  overestimated;  in  fact,  the 
scope  of  his  work  becomes  vastly  broader  than  most  of 
us  have  usually  been  accustomed  to  think. 
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"Both  as  individual  engineer  and  &&  an  association  I 
think  we  can  do  much  to  bring  about  this  greatly 
desired  result: 

"1.  We  can  offset  by  engineering  skill  smne  of  the 
losses  and  high  costs  of  operation  by  developing  or 
applying  more  efficient  and  economical  appliances  and 
methods  which  will  result  in  lower  cost  of  service;  for 
example,  the  reduction  in  the  cost  of  electric  power  by 
adopting  special  fuels,  the  consolidation  of  power  plants, 
the  purchase  of  power  in  bulk  and  shutting  down  of 
obsolete  plants,  and  the  use  of  automatic  machinery  and 
devices;  subjects  of  this  character  have  been  treated  by 
our  committees  and  will  be  reported  on  during  the  con- 
vention. 

"2.  We  can  employ  improved  tyjjcs  of  construction 
materials  and  apparatus  in  connection  with  new  work 
and  can  follow  best  established  practices  and  adopt  the 
highest  standards.  The  work  of  our  committees  toward 
standardization  is  in  line  with  this  suggestion. 

".3  We  can  adopt  improved  methods  of  maintenance 
of  plant  and  equipment  which  will  not  only  reduce  the 
cost  but  will  raise  the  standard  of  maintenance.  To  this 
end  each  committee  this  year  has  been  assigned  and  will 
report  on  a  subject  dealing  with  maintenance  methods 
and  practices  in  its  field. 

"4.  We  can  develop  and  recommend  types  of  equip- 
ment, such  as  cars  and  stations,  and  methods  of  opera- 
tion that  conduce  to  public  comfort  and  convenience, 
thus  rendering  the  service  more  attractive,  increasing 
the  travel  and  adding  to  the  revenue.  The  importance 
of  pleasing  the  public  is  greater  now  than  ever  before  in 
the  history  of  the  industry. 

"5.  We  can  be  well  balanced  and  comprehensive  in 
our  point  of  view  and  learn  to  weigh  every  question 
from  all  angles,  thus  striking  a  happy  medium  between 
progressiveness  and  conservatism;  too  much  conserva- 
tism has  hart  many  a  good  property  and  too  radical  an 
attack  has  sometimes  killed  a  good  engineering  project 
before  its  real  merits  were  understood  or  appreciated. 
"6.  Lastly,  we  can  be  optimists.  There  is  little  use 
for  a  pessimist  in  any  line  of  btisiness.  Some  one  has 
truly  said,  'What  the  work!  needs  is  not  more  of  as  but 
a  better  brand  of  as,'  and  optiminn  improves  the 
brand.  If  we  can  have  the  courage  of  our  convictions, 
put  product  ahead  of  policy  or  politics  and  see  the 
bright  side  of  life  and  better  times  ahead,  we  will 
keep  in  condition  to  do  oor  best  woiic  and  accomplish 
the  largest  results. 

"'I  fed  that  the  Association  is  to  be  congiatalated  not 
only  on  its  past  achievements  and  the  present  excellent 
state  of  its  affairs  bat  especially  on  the  broad  field  for 
activity  that  lies  just  before  it  and  the  as  yet  ancharted 
reafan  oi  opportunity  that  the  future  holds." 

The  Secretary's  Rtnxr 

Following  the  address  by  Mr.  Hill,  J.  W.  Wdsh  read 
the  report  of  Secretary-Treasurer  E.  B.  Burritt.  The 
latter  stated  that  as  a  result  of  the  inclusion  of  manu- 
facturers in  the  association  a  fall  personnel  in  all  com- 
mittees was  provided.  In  view  of  the  fact  that  repeats 
most  be  in  the  hands  of  the  standards  oonnnittee  eariy, 
it  is  desirable  that  the  secretary  have  them  by  Jane  1, 
and  to  that  end  committees  shooJd  be  appointed  imme- 
diately aftCT  the  conv^ition.  As  an  indication  of  the 
scope  of  committee  activities  he  stated  that  a  total  of 
eighteen  days  of  committee  meetings  has  been  held,  an 
average  of  three  for  each  committee.  Seven  data  sheets 
had  been  sent  oat  for  the  foOowing  committees:   Way, 


two ;  power  generation,  two ;  equipment,  two ;  and  build- 
ings and  structures,  one.  Further,  President  Hill  had 
secured  the  approval  of  the  executive  committee  for 
application  for  representation  on  the  American  engi- 
neering standards  committee  by  one  member  at  pres- 
ent, corresponding  to  annual  dues  of  $500.  Daring  tiie 
year  the  subject  of  maintenance  practices  and  life  of 
wearing  parts  had  been  assigned  for  consideration  by 
all  committees.  The  prices  of  the  Engineering  Manual 
have  also  been  increased  from  $2  to  $3.50,  complete, 
to  members,  and  the  binders,  to  all,  from  $1.50  to  f2. 
To  non-members  the  price  remains  $5  complete. 

Early  in  the  year  a  code  of  instruction  was  sent  to 
aQ  members  of  all  committees.  Later,  in  order  to 
permit  committee  work  to  start  early  next  year,  a  letter 
was  sent  to  executives  of  member  companies  asking  for 
suggestions  and  a  large  number  were  received.  Early 
in  July  a  nominating  committee  was  appointed  as  fol- 
lows: F.  R.  Phillips,  J.  H.  Hanna.  C.  R.  Harte,  J.  H. 
Libbey,  and  N.  B.  Trist.  [This  committee  reported  the 
following  nominations  as  required  by  the  constitotion : 
For  president,  W.  G.  Gove;  for  first  vice-president, 
C.  L.  Cadle;  for  second  vice-president,  C.  S.  Kimball; 
for  third  vice-president,  C.  F.  Bedwell;  for  secretary- 
treasurer,  E.  B.  Barritt;  for  members  of  executive  com- 
mittee, H.  A.  Johnson,  L.  C.  Datz,  E.  H.  Scofiekl,  A.  B, 
Stitzer. — ^Edb.]  Finally  Mr.  Burritt  reported  the  indi- 
vidual membership  in  the  association  as  544  and  tiie 
company  section  membership  as  769. 

Next,  President  Hill  anwinted  as  a  committee  on 
resolutions  C.  W.  Stocks,  F.  R.  Phillips  and  J.  C.  Thiri- 
wall.  The  report  of  the  way  committee  was  then  pre- 
sented by  R.  C.  Cram.    An  abstract  follows: 

Way  Matters 

In  presenting  the  report  of  the  committee  on  way 
matters  the  chairman  called  attention  to  the  increase 
in  membership  of  the  committee  and  to  the  size  of  the 
report  which  is  due  to  the  nature  of  the  subjects  and  to 
the  large  number  of  revisions  in  Engineering  Manual 
data  proposed.  The  stoppage  of  committee  work  dar- 
ing the  war  has  heretofore  prevented  presentation  of 
the  accumulation  of  revisions  needed  as  time  dapses 
and  experience  requires. 

The  most  important  two  subjects  covered  are  a  recom- 
mended system  of  uniform  track  spirals  and  carved 
heads  for  the  Association  standard  girder  grooved  rails. 
The  report  presented  a  uniform  system  of  spirals  for 
adoption,  eonq^etinsr  the  work  began  last  year.  It 
included  all  necessary  engineering  data,  togeHher  with 
instructions  for  use.  It  is  believed  to  be  a  big  step 
forward  in  the  Association's  efforts  to  secure  mainte- 
nance economies.  A  suggestion  was  made  Uiat  the 
work  be  continued  with  the  view  to  standardizing  track- 
center  distances  and  branch-off  frogs  as  a  means  toward 
greater  economies  in  costs  of  special  trackwoiic 

A  standard  design  of  carved  head  placed  upon  existr 
ing  association  standard  girder  grooved  rails  was  pro- 
posed. The  design  is  one  already  in  use  and  calls  for 
no  new  roDs  for  the  rails.  This  subject  was  treated 
exhaostirdy  and  iUostrations  given  wfaidi  help  to  ex- 
plain the  text  There  are  about  150  miles  of  single 
track  in  the  United  States  laid  with  rails  having  curved 
heads.  The  committee  inspected  installations  in  several 
cities  and  the  engineers  visited  all  agreed  that  the 
carved  bead  is  of  great  benefit.  The  eorred-bead  design 
has  not  prevented  eorrogation  bat  has  extended  the  time 
required  for  its  formation.    The  committee  on  equip- 
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ment  concurs  with  the  way  committee  in  the  design 
recommended. 

The  subject  of  progress  made  in  rail  joints  was  too 
broad  to  be  covered  in  the  time  available.  The  com- 
mittee believes  that  the  association  should  undertake  a 
test  of  all  types  of  welded  joints,  working  in  co-opera- 
tion with  the  United  States  Bureau  of  Standards.  Un- 
fortunately no  funds  are  available  for  this  kind  of 
research  work.  The  belief  was  expressed  that  the  appli- 
cation of  the  arc-weld  joint  should  not  be  taken  up 
generally  until  more  is  known  as  to  its  performance  in 
extended  service. 

A  revised  specification  for  plain  bolted  special  track- 
work  was  submitted.    Considerable  existing  matter  was 


tions  for  girder  grooved  and  high  T-rails.  The 
committee  discussed  this  with  the  representatives  of  the 
A.  S.  T.  M.  and  with  manufacturers'  representatives. 
It  appears  that  the  proposed  test  does  not  provide  a  test 
for  brittleness,  which  is  considered  necessary  with  the 
testing  of  girder  rails.  The  committee  was  not  prepared 
to  report  favorably  or  unfavorably  and  recommended 
further  investigating  by  the  ensuing  committee  along 
lines  suggested  in  its  report,  one  of  which  calls  for  the 
addition  of  a  test  which  will  provide  a  test  for  brittle- 
ness which  can  be  used  as  a  substitute  for  the  drop  test. 
The  committee  recommended  the  use  of  the  term 
"special  trackwork"  instead  of  the  term  "special  work" 
now  generally  used  in  referring  to  parts  of  special  track 
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FIGS,  1,  2  AND  3— STANDARD  T-RAIL,  SECTIONS,  100  LB.,  80  LB.,  90  LB,    FIG.  4— STANDARD  DESIGN  FOR  HEAD  OF  7-IN. 

AND  9-IN.  GIRDER  GROOVED  RAIL 


withdrawn  and  the  revisions  cover  use  of  American 
Railway  Engineering  Association  standards  for  split- 
switch  design,  fixtures  and  spring  rail  frogs.  This 
should  lead  to  a  considerable  saving  through  use  of 
common  standards. 

Conferences  were  had  with  representatives  of  the 
American  Wood  Preservers'  Association  in  reference  to 
specifications  for  wood-block  paving  but  no  conclusions 
were  reached  and  the  subject  was  suggested  for  con- 
tinuation. 

Under  review  of  existing  standards  and  recommenda- 
tions, some  nine  subjects  were  discussed  and  important 

changes  proposed. 
Among  these  are 
changes  in  titles  of 
the  specifications 
for  girder  grooved 
rails ;  specifications 
for  special  track- 
work  ;  specifications 
for  splice  bars ; 
rules  for  govern- 
ment of  way  de- 
partment employees, 
and  designs  of  plain 
girder  and  standard 
section  rails.  Three 
different  rails  are 
proposed  for  the 
latter  in  substitution  for  existing  designs.  A  study  of 
the  use  of  substitute  ties  for  tracks  in  streets  is 
proposed  as  a  subject  for  the  ensuing  committee's 
attention. 

The  committee  presented  an  abstract  from  the  report 
of  the  American  Society  for  Testing  Materials  for  1919 
covering  the  proposed  substitution  of  the  so-called  im- 
pression test  for  the  existing  drop  test  in  the  specifica- 
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construction  and  proposes  a  new  definition  of  special 
trackwork.  The  new  definition  was  believed  to  be  more 
indicative  of  the  nature  of  special  trackwork. 

The  presentation  of  reliable  data  on  safe  limits  of 
wear  in  rails  and  special  trackwork  and  on  life  of  track 
construction  was  practically  impossible.  Records  are 
not  available.  An  interesting  monograph  on  life  of 
special  trackwork  by  Victor  Angerer  was  included  in  the 
appendix  to  the  report.  The  committee  recommended 
that  the  subject  be  discontinued. 

There  were,  all  told,  twenty-eight  recommendations 
submitted  by  the  committee,  fourteen  of  which  call  for 
changes  in  the  Engineering  Manual. 

Mr.  Cram  then  gave  the  reasons  for  the  recommenda- 
tions in  his  report,  pointing  out  that  the  changes  in  rail 
sections  were  designed  primarily  to  provide  standards 
which  were  more  readily  obtainable  from  the  rail  mills. 
He  also  urged  the  investigation  by  the  association  of 
substitute  ties,  declaring  that  in  some  respects  the  elec- 
tric railways  were  in  a  better  position  to  use  such  ties 
than  steam  railroads. 

President  Hill  then  suggested  that  the  recommenda- 
tions of  the  way  committee  should  be  taken  up  and  that 
those  which  affected  standards  should  first  be  consid- 
ered. The  first  subject  considered  was  the  recommen- 
dation on  a  uniform  system  of  track  spirals,  which  was 
approved.  Following  this,  approval  was  given  to  the 
other  recommendations  of  the  committee  in  connection 
with  standard  7-in.  and  9-in.  girder  rails,  plain  bolted 
special  trackwork  and  standard  section  rails,  as  well  as 
the  recommended  changes  in  wording  contained  in  the 
"summary  of  recommendations"  appearing  at  the  con- 
clusion of  the  report.  In  connection  with  these  changes 
in  standards,  Mr.  Cram  explained  that  they  had  received 
the  approval  of  the  manufacturer  members  of  the  com- 
mittee, and  in  the  discussion  Messrs.  Angerer,  Alden 
and    Entwisle,    speaking    for    the    manufacturers,    ex- 
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plained  the  benefit  which  would  be  derived  from  the 
proposed  changes.  At  the  conclusion  of  this  portion 
of  the  discussion  a  vote  of  thanks  was  extended  to  the 
committee,  H.  H.  Adams  adding  that  in  his  opinion  the 
work  had  been  done  in  a  very  thorough  manner  and 
would  be  of  great  benefit  to  the  association. 

Charles  H.  Clark,  Cleveland,  expressed  the  opinion 
that  it  is  impossible  to  go  very  far  in  standardization 
of  crossing  frogs,  because  it  had  been  his  experience 
that  nearly  every  one  needed  had  to  be  made  special  in 
order  properly  to  meet  the  crossing  angle  requirements. 
But  the  body  of  delegates  generally  manifested  a  dif- 
ferent opinion  about  this.  The  motion  before  the  body 
to  adopt  the  reinsuring  recommendations  of  the  com- 
mittee was  carried. 

The  report  of  the  committee  on  buildings  and  struc- 
tures was  then  presented  by  D.  E.  Grouse,  chairman. 
The  committee  had  made  one  definite  recommendation 
as  to  the  method  of  inspecting  and  maintaining  bridges 
and  making  reports  thereon,  which  had  been  placed 
before  the  standards  committee  for  action.  H.  H.  Adams 
reported  for  this  committee  that  it  recommended  the 
association  adopt  the  recommendation  of  the  bridges 
and  building  committee  as  recommended  practice.  An 
abstract  of  the  report  follows: 

Buildings  and  Structures 

The  committee  on  buildings  and  structures  reported 
that  bridge  inspection  and  maintenance  had  been 
considered  by  it  and  as  a  result  of  its  study  and  a 
digest  of  replies  to  a  questionnaire  the  following  out- 
line was  proposed:  Bridges  should  be  inspected  by  the 
track  force  daily,  by  a  bridge  foreman  once  a  month 
and  by  the  engineering  department  in  conjunction  with 
the  bridge  foreman  semi-annually  or  annually.  A  sug- 
gested form  for  the  monthly  inspections  formed  a  part 
of  the  report,  and  it  was  also  recommended  that  the 
bridge  foreman  should  make  a  monthly  report  sum- 
marizing the  work  done  on  structures.  The  committee 
recommended  a  continuation  of  the  work  on  inspection 
and  maintenance  of  buildings  and  structures. 

The  sub-committee  on  lag  screws  versus  bolts  in 
timber-decked  structures  attempted  to  find  what  the 
experience  of  steam  roads  had  been  in  connection  with 
the  subject  since  1918,  but,  due  to  the  war,  was  unable 
to  obtain  many  data  and  recommends  a  continuation  of 
the  work. 

The  sub-committee  on  fare  collection  at  terminals 
obtained  drawings  and  diagrams  of  all  known  methods. 
The  post-payment  method  was  found  to  have  been  dis- 
continued. Three  drawings  were  submitted  showing 
forms  of  prepayment  schemes  now  in  use;  turnstiles, 
change  booth  and  coin  box,  and  ticket  booth  and  can- 
cellation box.  The  turnstiles  are  in  more  general  use, 
due  to  the  requirement  of  only  one  attendant,  but  the 
other  methods  expedite  the  flow  of  traffic.  The  sub- 
committee proposed  specific  methods  for  the  installa- 
tion of  a  prepayment  system  and  recommended  such  a 
system  where  the  traffic  density  warrants  its  use.  The 
suggestions  submitted  were  as  follows:  When  a  pre- 
payment scheme  is  to  be  designed  for  an  industrial 
plant,  an  effort  should  be  made  to  anticipate  traffic  and 
loading  conditions  by  conferring  with  plant  oflficials. 
An  attempt  should  be  made  to  concentrate  the  load  at 
a  minimum  number  of  points,  but  sufficient  track  room 
should  be  available  to  reduce  the  loading  time  to  a 
minimum.  In  all  runways  there  should  be  sufficient 
reservoir  capacity  to  permit  an  even  flow  of  trafllic.  The 


plant  employees  should  be  utilized  in  handling  gates 
and  turnstiles  during  peak  hours.  Due  consideration 
should  also  be  given  to  the  storage  of  cars,  as  often  the 
prepayment  loading  point  is  the  train  terminal. 

The  committee  report  contained  an  appendix  by 
D.  W.  Smith  covering  the  use  of  lag  screws  in  trestle 
construction,  with  drawings  and  data.  The  committee 
recommended  that  its  work  be  continued. 

The  report  was  signed  by  D.  E.  Grouse,  chairman; 
G.  P.  Legare,  B.  R.  Brown,  E.  D.  Smith,  James  Link, 
J.  R.  McKay,  E.  H.  Berry,  S.  J.  Steiner  and  R.  G.  Bird. 

Martin  Schreiber  in  discussing  the  committee  report 
spoke  of  the  economy  of  maintaining  building  struc- 
tures, saying  of  the  many  different  ways  brought  up 
as  to  how  best  to  carry  on  this  work  that  there  was  no 
plan  which  worked  so  well  as  to  execute  the  small 
amount  of  maintenance  work  necessary  each  year.  He 
believed  that  when  the  small  repairs  are  deferred,  the 
expense  of  doing  it  ultimately  is  far  greater,  for,  once 
deterioration  is  started,  it  advances  with  great  rapidity. 
He  also  expressed  the  thought  that  it  would  have  been 
well  for  the  committee  to  have  carried  this  investiga- 
tion a  little  further  to  include  waiting  rooms,  shelters, 
etc.,  which  are  necessary  as  soon  as  a  company  begins 
the  use  of  prepayment  terminals.  He  suggested  that 
next  year's  committee  might  take  this  up. 

R.  G.  Gram  called  particular  attention  to  the  form  of 
report  included  in  the  committee's  work  for  use  in  re- 
porting to  state  commissions  and  similar  bodies.  He 
thought  that  this  was  an  important  thing,  for  many 
public  bodies  are  very  particular  about  the  form  of 
reporting  and  insist  on  promptness  as  well.  He  urged 
railway  men  to  be  very  particular  to  have  all  bridges 
used  by  them  inspected  by  their  own  men  whether  the 
company  was  responsible  for  this  inspection  or  not.  He 
thought  that  it  was  well  to  do  this  to  protect  the  com- 
pany's interest  with  the  public,  for  a  bridge  failure 
resulting  in  serious  accident  was  very  difficult  to  ex- 
plain away  even  though  some  one  other  than  the  com- 
pany was  responsible. 

The  recommendation  of  the  standards  committee  and 
the  report  of  the  committee  on  building  and  structures 
as  a  whole  were  adopted. 

Tuesday's  Session 

The  first  part  of  the  meeting  of  the  Engineering  As- 
sociation Tuesday  afternoon  was  taken  up  by  a  joint 
session  with  the  Transportation  &  Traffic  Association. 

The  engineers  met  at  4.30  Wednesday  afternoon  at 
the  conclusion  of  the  joint  session  of  the  Transporta- 
tion &  Traffic  Association  to  hear  a  paper  by  E.  P.  F. 
McGall,  storekeeper  South  Side  Elevated  Railroad,  Chi- 
cago, but  unfortunately  neither  Mr.  McCall  nor  his 
paper  was  present,  so  this  had  to  be  postponed  until 
Thursday. 

The  attention  of  the  meeting  was  then  directed  by 
President  Hill  to  the  appointment  of  a  standing  com- 
mittee on  purchasing  and  storekeeping.  This  was  dis- 
cussed briefly  by  several  delegates  and  was  brought  to 
a  head  by  J.  H.  Hanna,  who  moved  that  a  recommenda- 
tion be  made  to  the  executive  committee  that  such  a 
standing  committee  be  appointed.  This  motion  was 
carried  after  a  discussion  in  which  it  was  brought  out 
that  there  had  been  a  movement  heretofore  to  organize 
a  separate  association  of  purchasing  agents  and  store- 
keepers, which  was  not  wanted,  but  that  the  formation 
of  such  a  standing  committee  was  highly  desirable.     It 
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TABi.K  I— PROPOSED  STANDARD  CABLES 


Number  and  size  * 


Individual  Strands 
Nominal  Nominal 

Croea  Section 
Circ.Mils 
16.510 
13,090 
16,310 
13,090 

16,510 
14,641 
13,090 
11,449 

10,380 
13,456 
10,380 
9,409 

8,234 
13,090 
11,449 

8.234 

6,530 
3.178 
4,107 
10,380 

8,234 
6,530 
4,107 
2,383 

1,624 
1.022 
642  4 


Total 
Nominal 
Cross  Section 
Circ.Mils 
2,097,000 
1,662.000 
1,502,000 
1,191,000 

1,007.000 
893,100 
798,500 
698,400 

633,200 
497,900 
384,100 
348.100 

304.700 
248.700 
217.500 
156,400 

124,100 
98,380 
78,030 
72,660 

57,640 
45,710 
28,750 
18,080 

11.370 
7.154 
4,497 
2.828 


Total 
Diameter 

Inches 

1.671 

I  487 
414 
258 


I 


1    137 

1.089 

1.030 

.963 

917 
.812 
.713 
.679 

.633 
572 
535 

.454 

.404 
.360 
.320 
306 

.272 
.242 
.192 
.132 

.121 
.096 
076 
.060 


was  also  brought  out  that  the  personnel  of  this  com- 
mittee should  be  composed  of  representatives  of  both 

small  and  large  properties,  for  the  practices  used  in  the  Diameter 

storekeeping  departments  of  large  properties  are  not  |27_no  8                     ml 

applicable  at  all  on  small  properties.     The  meeting  then  127— ko.  9.:;':;^';;       114:4 

J.  ,  ^      ^  91— No.  8 128.5 

adjourned.  91— No.  9 114.4 

61— No.  8 128.5 

•Xxr      J  J  >         C^  •       " — 121  mils 121.0 

Wednesdays  Session  ^I=?5?7^iis          Hit 

At  the  third  session  of  the  Engineering  Association       6I— No.  10 101.9 

held     Wednesday  afternoon  reports  of  the  committees  37— No. To.'.. '.'.";.■.'!       iok9 

on  power  distribution,  power  generation  and  the  na-       '7— 97 mils 97.0 

tional  electrical  safety  code  were  presented.     The  re-       ?^~i">  i' ,?? '^ 

'^  19 — No.  9 114.4 

port  of  the  committee  on  power  distribution  was  read        19—107  mils 107.0 

by   Charles   Rufus   Harte,   chairman.     This   was   prin- 
cipally a  report  of  progress  and   is  abstracted  below.  itNo!  li::.;;;;:        ft.ll 

The  specifications  and  form  of  contract  for  electrical       'tZx"' 10 lot  9° 

conduit  construction  which  formed  a  part  of  this  re-  , 

port  were  approved  for  publication  in  the  Engineering  7—No.\2.'.'.'.'.'.'.'.'.'.        80.i\ 

Manual  under  miscellaneous  practices.  7— No.  \b  "..'.'.'.    '.'.        ton 

Power  Distribution  1—ko.  20: : ; . :  ;           3?  9° 

The  committee   on    power   distribution    reported    re-  7—So  24.'.'.'.'.'.'.'.'.'.        20.10 

garding  seven  subjects  as  follows:    Revision  of  overhead  — ■ 

linp     srippifiratinns      r-rns^ino-     snpnifif-ntinns     nnH     snppifi-  . '—S'^rs  are  eiprefsed  as  A.  W.  G.  gage  numbers  except  where  diameters  are 

line     opcLlULdLlUJla,     LrOSalllg     SpcL-lIlCdLlOIlS     ctllU     opcClll-  given  in  mils. 

cations  for  catenary  line  construction,  standard  strand- 
ing of  cables,  standard  threads  on  pins  and  insulators,  satisfactory  data  on  the  subject  of  safe  limit  of  wear  on 
electrical  conduit  con.struction  and  standard  wires  and  ^'■""^y  '^'^^'  ^'"OK^-  "^^  of  insulators,  life  of  cable  insula- 
g^ljjgg  tion,  etc.,  and  reported  progress,  with  a  recommendation 

The  report  stated  that  the  sub-committee  on  over-  ^^^tl*^^  '^°''^  ^®  continued, 

head  line  material  had  continued  the  work  begun  in  The  report  was  signed  by  Charles  Rufus  Harte,  chair- 

1917  and  recommended  further  study  of  the  subject,  and  "J^"=   *^-   ^-  ^^^.  ^-   ^-   °^«^'   ^-   W.  Eaton,  H.   H. 

the  sub-committee  on  overhead   line  crossings  recom-  ^^^''^if '  .P'.   "^•„^'''^°"'    ^-    "■    ■^''"^^'    ^-    ^-    ^^^^^y* 

mended    that    a    joint    committee    of    the    Engineering  ^.    McVittie,    M.    B.    Rosevear,    W.    Schaake    and    A. 

Association,  the  American  Railroad  Association  and  the  ^cnlesinger. 

American  Railway  Engineering  Association  study  this  Power  Generation 

subject.      The   latter   sub-committee   presents   fourteen  The  report  of  the  committee  on  power  generation  was 

points  for  the  consideration  of  this  joint  committee  in  presented    by   C.    A.    Greenidge,    chief   engineer   J.    G. 

connection  with  the  existing  specifications.  White  Management  Corporation,  in  the  absence  of  A.  B. 

No  material  was  presented  by  the  sub-committee  on  Stitzer,  chairman  of  this  committee, 
catenary   line   construction,   but   the   sub-committee   on 

standard  stranding  of  cables  submitted  a  very  complete  t\blk  iii-p.idpo^sd  sthaxdi.n;;- 
set   of   specifications    and   a   complete    stranding   table 

which  it  recommended  for  acceptance  as  standard  only  .^i.^w.^c.        Cross       Diameter 

after  they  are  adopted  by  the  American  Institute  of  *^'"          ^c|c."       Cable 

Electrical  Engineers,  which  was  largely  instrumental  in  ^''"-        ^'^■ 

developing  the  subject.  ^:g?^;Z       1 7?9 

The    sub-committee    on    specifications    for    standard  1,617,000       1 679 

threads  for  pins  and  insulators  found  that  there  was  a  !if?-2SS       !  52? 

l,2o4,U0U  I  496 

growing  tendency   toward   the   use  of  cemented   metal  1,103.000       1  372 

pins,    so   that   the    importance   of   thread   accuracy   is  874.600       1 222 

decreasing.     It  found  that  no  trouble  was  experienced  55o!ooo       '  969 

with   the  pins   and   insulators   furnished   bv   reputable  .,,  ,„„ 

,,  ^  .  ~,  -  ,  436.  ZUU  863 

dealers.     In  view  of  these  facts  the  committee  recom-       345.900         768 

mended  standards  along  general  lines. 

The  sub-committee  on  conduit  specifications  and  con-  6000.  ..:        2091800         598 

tract  forms  recommended  the  appointment  of  a  joint  "'"'                 171.300         338 

committee  representing  the  various  associations  to  pre-     <"• 135.900         479 

pare    standard   contract    forms    and    specifications.      It  ]'/.'.'.'.'.'..         S2.7sa         332 

presented  some  charts  and  drawings  showing  manhole  2         .           65,65o         295 

and  conduit  construction.  I                   ll'llo         22I 

The   sub-committee   on   specifications   for   wires   and  ^                     3i  g^^' 

cables  reported  that  it  had  carried  on  the  revision  of  the  t  ..'.....'.         24,650         18I 

existing  specifications  in  an  attempt  to  treat  the  sub-  *                     "'^"'          '* 

ject  as  a  whole  rather  than  in  sections.     Five  of  the  j"                  'mSo         '94 

seven  items  included  have  been  recommended  for  adop-      '^ *'}2'>  '* 

tion  as  standard.  Smaller. .  .■ 

The  committee  stated  that  it  was  unable  to  obtain 


-flexible  CMI,'^-! 


No.  of 
Wires      A 

Size  of  Each  Wire 
W.  G.     Diameter 

Construc- 
tion 

703 
703 
703 

15.5 
16.0 
16.5 

53  9 
50  8 
48  0 

37  I  19 
37  j[  19 
37  X  19 

703 
703 
427 

17  0 
17  5 
16.0 

45  3 

42,7 
50  8 

37  X  19 
37  X  19 
61  X    7 

427 
427 
427 

17  0 
18.0 
19  0 

45  3 
40  3 
35  9 

61  X    7 
61  X    7 
61  X    7 

427 
427 
427 

20  0 
21.0 
22.0 

32  0 
28  5 
25   3 

61  I    7 
61  X     7 
61  X    7 

259 
259 
133 

20.0 
21.0 
19.0 

32  0 
28   5 
35  9 

37  X     7 
37  X    7 
19x     7 

133 
133 
91 

20  0 
21.0 
20  5 

32  0 
28  5 
30  2 

19i     7 

19x    7 

Concentric 

91 
91 
61 

21  5 

22  5 
22  0 

26  9 
23  9 
25   3 

Conoentrio 
Concentric 
Concentric 

61 
61 
61 

23  0 

24  0 

25  5 

22  6 
20    1 
16  9 

Concentric 
Concentric 
Concentric 

37 
37 
37 

23.5 
27.5 
29.3 

16  9 
13  4 
10  6 

Concentric 
Concentric 
Concentric 

To  equal 
required 
Hir,e.  .  .  . 

30  0 

Bunched 
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TABLE  II-  PROPOSED  STRANDING— CONCENTRIC  LAY  CABLES 


Number  of  Wires  (See  Note  2) 


Size  (See  Note  I) 


2.0  circular  inches. 
1 . 5  circular  inches. 
1 . 0  circular  inches. 


0 . 6  circular  inches . . . 
0.5  circular  inches. . . 
0 . 4  circular  inches . . . 

0000  A.  W.  G 

00  A.  W.  G 

2  A.  W.  G 


1,013 
760 
507 

304 
253 
203 


7  and  smaller. 


107 
67.4 
33.6 

10.5 


Bare  Insulated  or 

Weatherproof  Cables 

for  Aerial  Use 

91 

61 

61 

37 
37 
19 

1 9  or  7  (See  note  3) 
7 
7 


B 

Insulated 

for  Other  Than 

Aerial  Use 

127 

91 

61 

61 
37 
37 

19 
19 
7 


NOTE  1. — For  intermediate  sizes  use  stranding  for  next  larger  size. 

NOTE  2. — Conductors  of  0000  A.  W.  G  and  smaller  are  often  made  solid  and 
this  table  of  stranding  should  not  be  interpreted  as  excluding  this  practice. 

NOTE  3. — Class  A  cable  sizes  0000  and  000  A.  W.  G.  is  usually  made  of  seven 
strands  when  bare  and  nineteen  strands  when  insulated  or  weatherproof. 

The  subjects  considered  by  the  committee  on  power 
generation  this  year  were  as  follows:  Form  of 
power  contract  for  the  purchase  of  power,  comparative 
cost  of  steam  production  in  power  plants  using  coal,  oil, 
gas  or  other  fuels,  statistics  of  cost  of  power  generated 
by  member  companies.  These  subjects  were  handled  by 
sub-committees  and  the  results  were  presented  in  detail 
by  means  of  tables  and  charts. 

The  form  of  power  contract  recommended  covers  the 
subject  in  detail  and  may  be  modified  to  suit  particular 
conditions.  The  contract  deals  with  demand  and 
demand  charges  and  also  contains  a  clause  which  con- 
siders the  effect  of  power  factor  on  charges  to  be  made. 
A  coal  clause  is  incorporated  in  the  section  covering  the 
energy  charge.  The  committee  comments  on  each  clause 
of  the  proposed  contract  and  outlines  its  reasons  for  the 
wording  of  the  clauses. 

W.  S.  Finlay,  Jr.,  submitted  the  main  paper  on  the 
comparative  costs  of  steam  production  in  power  plants 
using  various  fuels.  In  order  to  limit  the  scope  of  the 
subject  to  reasonable  bounds,  a  medium-sized  boiler 
plant  was  assumed,  with  equipment  of  known  character- 
istics and  operating  under  certain  fixed  conditions.  The 
costs  and  comparisons  were  compiled  from  the  results 


of  a  questionnaire  sent  to  manufacturers  and  member 
companies.  The  sub-committee  on  that  subject  found 
that  the  status  of  chain  grates  and  overfeed  stokers  was 
unchanged  during  recent  years,  but  that  the  underfeed 
stoker  had  developed  rapidly.  The  sub-committee  main- 
tains that  the  underfeed  stoker  holds  the  premier  posi- 
tion in  power  service,  but  that  modem  developments  and 
increased  labor  costs  make  it  imperative  that  the  stoker 
manufacturers  develop  the  stoker  as  a  system  rather 
than  as  a  mechanical  unit,  i.e.,  coal-handling  apparatus 
and  methods  must  be  included. 

The  committee  discussed  the  use  of  pulverized  fuel  and 
incorporated  written  statements  received  from  manu- 
facturers. It  appeared  that  there  is  no  decided  difference 
in  the  commercial  success  of  a  good  stoker  plant  and 
a  good  pulverized-coal  plant  when  all  elements  of  cost 
are  considered.  The  pulverized-fuel  equipment  cannot 
be  used  on  an  economic  basis  in  small  plants  having  a 
capacity  of  less  than  about  2,000  b.hp.  From  an  operat- 
ing standpoint  the  pulverized-fuel  plant  presents  many 
advantages  in  regard  to  cleanliness,  possibility  of  using 
low-grade  fuel,  standby  savings  and  sanitation,  but  great 
care  is  required  to  avoid  slagging  troubles  when  high 
boiler  ratings  are  desired.  The  pulverized  fuel  permits 
a  higher  combustion  temperature,  but  it  appears  that  a 
better  adaptation  of  the  boiler  and  furnace  must  be 
made  to  utilize  fully  this  increased  temperature  and  to 
avoid  slagging. 

The  question  as  to  the  civic  nuisance  caused  by  ash 
dust  from  the  stacks  of  plants  using  pulverized  fuel  was 
raised  by  the  committee  for  discussion.  It  seemed  to 
the  committee  undesirable  to  change  a  modem  stoker 
plant  to  a  pulverized-fuel  plant,  but  pulverized  fuel 
should  be  considered  on  its  merits  in  remodeling  an  old 
plant  or  when  installing  a  new  plant. 

In  discussing  oil  Mr.  Finlay  stated  that  the  situation 
today  is  that  oil  is  a  local  fuel  in  so  far  as  the  general 
power  situation  is  concerned.  H.  P.  Bell  stated  that 
even  in  California  the  increasing  price  and  decreas- 
ing   production    of    oil    is    causing    the    development 


45676      90        I        234567890        1234 
Cosf  of  CoctI  in   DolicJirs    per   Gross    "ibn     or    Cos+  of  Oil  in   Cent-s     per   GoiIIon 

PLANT   DESIGNED   FOR   MAXIMUM  PLANT   DESIGNED   FOR   MAXIMUM  PLANT   DESIGNED   FOR   MAXIMUM 

BOILER  RATING  OF  100  PER  CENT.    BOILER  RATING  OF  200  PER  CENT.    BOILER  RATING  OF  300  PER  CENT. 

YEARLY  OUTPUT  1,022,000.000  LB.  OF     YEARLY  OUTPUT  2,044,000,000  LB.  OF     YEARLY  OUTPUT  3,066,000,000  LB.  OF 

STEAM  NET,  LOAD  FACTOR  50  STEAM  NET,  LOAD  FACTOR  60         STEAM  NET,  LOAD  FACTOR  50 

PER  CENT  PER  CENT  PER  CENT 

DIAGRAMS  FOR  USB  IN  COMPARING  COST  OF  STOKER  EQUIPMENT  AND  FUEL 


Boiler  Equipment  12,600-hp.,  Inclined  header,  longitudinal-drum, 
B.  &  W.  boilers,  21  tubes  wide  and  14  tubes  high,  with  no  super- 
heater ;  baffling,  three  vertical  passes,  steam  pressure  200  lb.  gage, 
feed-water  temperature  200  deg.  F. 

Fuels :  A  3  B,  anthracite  coal  No.  3  buckwheat ;  A  C,  anthracite 
culm;  L.   lignite;   B  S,  bituminous  slack;  H  G  S  B,  high  grade 


seml-bitumlnous  ;  B,  bituminous ;  F  O,  fuel  oil. 

Cost  Factors  Included — The  costs  do  not  include  factors  which 
are  the  same  for  all  classes  of  fuel  and  fuel-burning  equipment, 
such  as  cost  of  boilers,  buildings,  etc.  The  cost  of  auxiliary 
power  is  included  by  assuming  that  1  kw.-hr.  requires  1.75  lb.  of 
coal  or  1.3  lb.  of  oil. 
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of  hydro-electric  power  as  a  relief  measure,  and  the  trend 
is  to  use  oil  only  on  the  peaks,  in  low-water  periods  and 
under  emergency  conditions. 

The  committee  briefly  discussed  colloidal  fuel  and  gas 
also,  but  considered  them  unavailable  for  general  power 
purposes.  The  colloidal  fuel  promises  good  results, 
but  gas  is  limited  to  auxiliary  and  emergency  service. 

The  report  contained  statements  from  manufacturers 
which  outline  the  developments  made  in  stoker  equip- 
ment, in  pulverized-coal  equipment  and  in  oil-burning 
equipment. 

In  comparing  costs,  an  assumed  plant  was  considered 
with  assumed  conditions  of  operation.  Twelve  600-hp. 
B.  &  W.  boilers  without  superheaters,  200  lb.  steam 
pressure,  200  deg.  Fahr.  feed-water  temperature,  50 
per  cent  load  factor,  a  load  curve  and  three  maximum 
loads  were  features  of  the  hypothetical  plant.  At  100, 
200  and  300  per  cent  boiler  rating  the  weights  of  steam 
produced  per  day  were  assumed  to  be  2,800,000,  5,600,- 

000  and  8,400,000  lb.  respectively. 

A  chart  was  prepared  as  a  result  of  the  comparisons, 
covering  all  items  which  would  be  taken  into  considera- 
tion when  comparing  various  types  of  fuels  and  fuel- 
burning  equipments.    This  is  reproduced  herewith. 

In  a  summary  the  sub-committee  drew  only  general 
conclusions,  but  stated  that  the  graph  will  provide  data 
that  may  be  applied  to  a  particular  case. 

Underfeed  stokers,  the  committee  reported,  will  hold 
their  own  where  high-grade  bituminous  or  semi- 
bituminous  coal  can  be  obtained  and  the  pulverized-fuel 
burning  equipment  will  yield  a  saving  where  low-grade 
fuels  are  available.  They  will  become  more  and  more 
important,  due  to  the  increasing  scarcity  of  high-grade 
fuel. 

The  sub-committee  on  the  analysis  of  power  plant 
costs  had  available  complete  data  from  eleven  plants 
operating  under  nearly  the  same  conditions  and  rang- 
ing in  size  from  7,250  kw.  to  50,000  kw.  Operating 
expenses  were  considered  on  a  five-year  basis  under  the 
headings  of  labor,  fuel,  lubricants,  water  and  miscel- 
laneous power  plant  supplies  and  maintenance.    Table 

1  was  given  to  show  the  average  costs  on  a  five-year 
basis  for  the  items  listed  and  the  total  operating  cost. 

Table  II  was  given  to  show  the  outputs  and  load 
factors  for  the  plants  considered  on  a  five-year  basis. 

The  labor  costs  diminished  only  slightly  in  1919  and 
the  data  indicate  that  they  will  increase.  The  same 
conclusion  can  also  be  applied  to  maintenance  costs. 
The  peak  in  fuel  costs  seems  to  have  been  reached  and 
the  committee  concluded  that  the  peak  in  operating  costs 
is  not  far  away.  Charts  and  tables  were  submitted 
showing  the  data  from  which  the  tables  are  derived. 

The  committee  recommended  a  continuation  of  the 
work  on  power  contracts  and  statistics  on  power  costs, 
but  advised  a  temporary  cessation  of  work  on  com- 
parative costs  of  steam  production  using  various  fuels. 


TABLE  II— POWER-PLANT  OUTPUTS  AND  LOAD  FACTORS  OVER  A 
FIVE-YEAR  PERIOD 

1915      1916      1917      1918      1919 

Output  in  kilowatt- 
hour 52,500,000  61,700,000  70,200,000  74,000,000  79,000,000 

Relative  changes  in  out- 
puts compared  to 
I9l5,percent 100  118  134  Ml  150 

Load  factor,  percent. .  .        41.4  41.9  44.6  43.1  46 


TABLE  I— POWER  GENERATION    COST  DATA  OVER  A 
PERIOD 

1915  1916  1917 

Labor: 

Cost  per  kilowatt-hour,  cent 0.12  0.12  0.122 

IJelativecost  compared  to  1915,  percent.        100  100  102 

Fuel: 

Cost  per  kilowatt-hour,  cent 0.375  0  375  0  573 

Relative  cost  compared  to  1915,  percent. .  .    100  100  153 

Water,  lubricants,  etc.; 

Cost  per  kilowatt-hour,  cent 0.28  0  28  0.28 

Relative  cost  compared  to  1915,  percent 108  100  100 

Maintenance: 

Cost  per  kilowatt-hour,  cent 0  049  0.044  0  061 

Relativecostcomparedto  1915,percent.        100  90  125 

Total  operation : 

Cost  per  kilowatt-hour,  cent 0  572  0 .  567  0  784 

Belative  cost  compared  to  191 5,  percent.        100  99  135 


FIVE-YEAR 


1918       1919 


0  164  0.188 
137         157 


0  672     0  675 
179         180 


0  26       0  31 
93         111 


0.096     0.104 
196         212 


0  95«     0  998 
167         174 


The  report  was  signed  by  A.  B.  Stitzer,  chairman; 
E.  H.  Scofield,  C.  W.  DeForest,  N.  A.  Carle,  W.  C.  Slade, 
H.  P.  Bell,  F.  A.  Scheffler,  F.  C.  Hanker,  A.  H.  Kruesi, 
W.  S.  Finlay,  Jr.,  H.  E.  Davis  and  C.  A.  Greenidge. 

In  the  discussion  of  this  report  N.  A.  Carle,  chief 
engineer  Public  Service  Electric  Company,  Newark,  N. 
J.,  said  in  regard  to  the  question  of  pulverized  fuel  that 
he  is  a  firm  believer  in  its  use  and  he  sees  a  largely  in- 
creased field  for  it  and  believes  that  the  burning  of 
coal  will  in  the  future  be  as  a  pulverized  substance.  A. 
T.  Perkins,  manager  for  the  receiver  of  the  United  Rail- 
ways Company  of  St.  Louis,  said  that  he  had  a  number 
of  minor  comments  on  the  form  of  power  contract  which 
is  a  part  of  this  report  and  these  will  be  submitted  in 
writing  to  the  committee  for  their  action.  E.  R.  Hill, 
president  of  the  Engineering  Association,  said  that  in 
regard  to  the  time  interval  for  demand  readings  that 
he  suggested  that  a  blank  space  be  left  in  the  form  of 
contract  so  that  this  could  be  inserted  by  users  as  con- 
ditions warranted.  The  report  was  accepted  and  was 
referred  to  the  committee  for  the  ensuing  year  for 
further  consideration  and  report. 

C.  A.  Greenidge  read  the  report  of  the  committee  on 
National  Electrical  Safety  Code  in  the  absence  of  J.  H. 
Libbey,  chairman.  It  was  a  brief  progress  report.  The 
delegates  then  adjourned  to  meet  in  the  Greek  Temple 
and  listen  to  an  address  on  "Our  Proposed  National 
Power  Policy,"  by  W.  S.  Murray,  chairman  Super-power 
Survey  U.  S.  Geological  Survey.  An  abstract  of  this 
address  is  given  in  another  part  of  this  paper. 

Thursday's  Session 

The  closing  session  of  the  Engineering  Association 
was  held  on  Thursday  afternoon,  at  which  three  commit- 
tee reports  and  two  papers  were  presented.  The  first 
paper  was  on  standardization  and  its  effects  on  stores. 
This  paper  was  prepared  by  P.  F.  McCall,  Chicago  South 
Side  Railroad.  An  abstract  of  the  paper  which  was  read 
by  J.  W.  Welsh  follows: 

"    Standardization  and  Its  Effect  on  Stores 

On  the  subject  of  standardization  and  its  effect  on 
stores,  P.  F.  McCall,  general  storekeeper  Chicago  Ele- 
vated Railroads,  said  in  his  paper  that  in  discussing  this 
topic  he  had  assumed  that  the  word  standardization  re- 
fers to  such  parts  of  equipment  and  road  maintenance  as 
applies  to  material  carried  in  store  stocks.  The  rapid 
progress  of  the  electric  railway  business  up  to  the 
present  time  has  made  standardization  more  or  less 
difficult,  but,  with  the  work  which  has  been  done  by  the 
several  associations,  standards  of  materials  are  being 
given  the  attention  they  deserve. 

Mr.  McCall  referred  to  the  consolidation,  some  eight 
or  nine  years  ago,  of  the  properties  with  which  he  is 
connected.  Upon  acquiring  the  various  stores  he  found 
a  large  assortment  of  similar  rolling-stock  materials, 
each  of  which  had  a  slight  difference  which  would  not 
permit  of  exchange  from  one  equipment  to  another. 
This  was  equally  true  with  a  certain  amount  of 
maintenance-of-way  materials.    It  soon  became  evident 
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that  with  certain  changes  a  single  standard  covering  all 
properties  could  be  had  on  a  great  many  items.  Some- 
times this  necessitated  a  slight  change  in  design,  or 
merely  a  reduction  or  addition  in  measurement,  and, 
as  these  items  were  brought  to  the  attention  of  the 
engineering  department,  an  attempt  was  made  to 
standardize.  Work  along  this  line  was  soon  reflected  on 
the  stores  stocks,  as  where  it  was  previously  necessary, 
in  some  cases,  to  carry  four  items  for  certain  equip- 
ment parts  this  stock  was  reduced  to  one  standard. 

In  acquiring  new  equipment  certain  standards  were 
maintained,  and  where  this  could  be  done  the  numbers 
of  items  to  be  carried  in  stock  were  reduced.  It  was 
found  necessary  to  carry  a  larger  supply  of  the  same 
item,  but  multiplicity  of  parts  carried  were  brought  to 
a  minimum. 

Mr.  McCall  said,  further,  that  it  goes  without  saying 
that  where  the  numbers  of  parts  carried  are  reduced 
the  amount  of  capital  invested  is  likewise  reduced. 
Standardization  helps  to  improve  the  method  of  keep- 
ing stores,  as  it  is  much  easier  to  maintain  a  stock  of 
standardized  materials  than  it  is  to  maintain  a  large 
assortment  of  materials  for  which  standards  have  not 
been  arrived  at.  Facility  of  supply  is  greatly  improved 
by  the  adoption  and  maintenance  of  standards  by 
various  manufacturers  throughout  the  country.  The 
whole  effect  of  standardization  on  stores  is  one  of 
economy  of  materials  and  effort,  and  the  further  stand- 
ardization of  materials  can  be  carried  in  harmony  with 
progress  of  the  electric  railway  business  the  more 
evident  will  that  economy  become. 

To  bring  about  such  economy  however,  the  writer 
did  not  advocate  obsolescence  of  good  serviceable  equip- 
ment, but  said  that  in  acquiring  additional  equipment 
attention  must  necessarily  be  paid  to  standards  now  in 
existence  or  to  standards  which  could  be  used  in  con- 
nection with  present  property. 

Departure  from  existing  standards  should  be 
seriously  considered  by  all  engineers  as  to  effect  on 
stores  stocks  and  should  only  be  permitted  when  it  has 
been  demonstrated  that  such  a  step  means  a  greater 
benefit  to  all  concerned.  Mr.  McCall  concluded  thus :  "As 
I  view  it,  the  'Litany  of  the  Storekeeper'  should  include : 
Blessed  are  the  engineers  who  bring  about  lasting 
standards,  as  they  very  materially  aid  in  the  facility  of 
supply,  reduction  of  stocks  carried,  with  a  subsequent 
reduction  of  capital  invested,  and  help  bring  about  a 
more  orderly  method  of  stores  handling." 

The  report  of  the  committee  on  equipment  was  pre- 
sented by  the  chairman,  Daniel  Durie.  An  abstract  of 
this  report  follows: 

Equipment 

The  report  of  the  committee  on  equipment  covered 
eight  subjects.  Four  were  reports  of  investigations 
on  helical  gears,  standard  cars,  life  of  wearing  parts 
and  the  effect  of  severe  weather  conditions  on  car  equip- 
ment; three  dealt  with  the  standardization  of  equip- 
ment parts,  and  one  involved  co-operation  with  the  way 
committee  on  rail  heads. 

Previous  standard  designs  of  brake  heads,  brake 
shoes  and  keys  were  adopted  by  the  Association  in 
1907  and  were  revised  in  1916.  This  year's  committee 
submitted  revisions  from  previous  standards  for  three 
brake  heads,  shoes  and  keys,  two  additional  designs  for 
brake  heads,  shoes  and  keys,  one  revision  in  design 
of  limit  gages  for  brake-head  and  shoe  design,  and  one 
new  design  of  limit  gage. 


The  subject  of  the  standardization  of  motor  parts 
was  carried  over  from  last  year  and  much  work  was 
done  by  this  year's  committee  in  an  endeavor  to  decide 
on  some  definite  parts  that  would  permit  of  standardiza- 
tion, but  no  definite  progress  was  made.  The  investiga- 
tion of  the  committee  indicated  that  motor  manufac- 
turers seemed  to  have  a  certain  reluctance  to  agree  on 
standard  parts  which  the  operating  companies  seemed 
to  consider  as  most  desirable  to  have  standardized. 

The  third  subject  consisted  of  a  report  on  the  develop- 
ment and  use  of  helical  gears  and  may  be  summarized  as 
follows:  Prior  to  1914  there  was  an  effort  made  to 
reduce  the  destructive  effects  of  vibration  from  railway 
motor  gearing  on  locomotives  and  heavy  multiple-unit 
equipments  by  the  use  of  flexible  gears.  These  involved 
high  first  cost  and  when  they  were  considered  for  small 
motors,  additional  problems  were  presented  due  to  the 
space  limitations  and  excessive  weight.  During  the 
latter  part  of  1914  an  investigation  of  the  railway  gear- 
ing situation  in  the  United  States  indicated  the 
desirability  of  obtaining  some  better  type  of  gearing 
for  railway  motors;  first,  to  produce  longer  life,  and, 
second,  to  reduce  the  destructive  effects  resulting  from 
gear  vibration. 

Early  in  1915  one  manufacturer  started  tests  on 
helical  gearing  for  use  in  interurban  service.  The 
results  obtained  indicated  that  more  extensive  tests  and 
investigations  were  warranted,  and  to  obtain  informa- 
tion on  the  numerous  variables,  helical  gears  were 
placed  in  city,  interurban  and  electrified  steam-road 
service.  Gears  were  installed  having  a  helix  angle  vary- 
ing all  the  way  from  5  to  23  deg.  Early  in  1919,  after 
an  analysis  of  the  results  obtained,  this  company 
adopted  a  74-deg.  helix  angle  as  standard  for  its  equip- 
ments. Another  manufacturer  is  supplying  helical  gears 
with  an  8-deg.  helix  angle  on  equipments.  It  appears 
desirable  that  an  effort  should  be  made  to  induce  all 
manufacturers  to  decide  on  the  same  helix  angle. 

When  helical  gearing  was  first  introduced  it  was 
thought  that  its  use  might  necessitate  some  special 
provision  to  care  for  end  thrust.  Numerous  tests  of 
end  thrust  on  the  equipments  now  in  service,  however, 
show  that  the  existing  designs  are  adequate  and  that 
no  additional  provisions  are  necessary. 

To  obtain  information  regarding  results  obtained  in 
service  from  helical  gearing  the  committee  addressed 
a  questionnaire  to  a  number  of  railways  operating  this 
type  of  gearing.  As  a  result  of  the  information  thus 
obtained  the  following  conclusions  are  of  interest: 

First — There  appears  to  be  a  decided  reduction  in  gear 
noise  and  a  reduction  of  vibration  in  favor  of  helical 
gearing  and  even  with  a  worn  condition  of  the  bearings  or 
pinions  there  appears  to  be  an  absence  of  noise  with  helical 
gearing. 

Second — There  appears  to  be  no  appreciable  difference  in 
the  wear  on  the  axle  and  armature  bearings  due  to  end 
thrust  from  helical  gearing. 

Third — The  life  obtained  from  helical  gearing  will  un- 
doubtedly be  somewhat  greater  than  that  now  obtained  from 
spur  gearing. 

Up  to  Aug.  1  approximately  16,000  7J-deg.  helical 
gears  and  pinions  have  been  purchased  for  railway 
service  on  approximately  170  railways. 

There  are  possibilities  of  very  great  complication  if 
helical  gearing  with  a  variety  of  angles  and  forms  of 
teeth  is  used,  and  a  standardization  of  the  helix  angle 
and  tooth  forms  is  extremely  desirable. 

An  investigation  was  made  as  to  the  feasibility  of 
adopting  a  standard  car  design  and  the  committee 
reported  that  it  is  not  feasible  at  this  time  to  design 
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or  adopt  a  standard  car.  There  was  a  feeling,  however, 
that  there  is  a  wide  field  of  usefulness  for  such  a  car,  but 
in  order  to  have  it  generally  adopted  it  would  be  neces- 
sary for  the  operating  companies  to  accept  general  types 
of  construction  instead  of  insisting  upon  the  incorpora- 
tion of  their  individual  ideas  in  the  cars  which  they 
purchased. 

The  committee  reported  that  it  had  co-operated  with 
the  way  committee  in  preparing  and  sending  out  a 
questionnaire  on  rail  heads  to  obtain  information  in 
assisting  to  decide  on  a  standard  design  of  girder  rail 
head. 

A  report  on  the  life  of  wearing  parts  gave  the  line  of 
investigation  which  had  been  used  by  this  year's  com- 
mittee and  a  summary  of  conclusions.  This  work  was 
directed  along  two  lines,  first  toward  the  determination 
of  the  class  of  information  that  would  be  of  most 
benefit,  and,  second,  toward  formulating  methods  for 
obtaining  and  recording  the  data. 

The  life  obtained  from  car  equipment  wearing  parts 
was  shown  to  vary  widely  in  different  localities  due  to 
local  operating  conditions,  service  requirements,  weather 
conditions,  age  of  equipment,  maintenance  methods,  etc. 
The  number  of  variables  involved  is  so  great  that  this 
year's  committee  considered  it  advisable  to  concentrate 
its  efforts  on  the  more  essential  parts.  An  attempt  was 
made  to  choose  a  few  of  the  most  important  wearing 
parts  and  to  formulate  a  questionnaire  for  obtaining 
information. 

As  the  motor  is  the  prime  mover  of  car  equipment  the 
committee  decided  to  obtain  information  on  the  life  of 
five  essential  motor  parts,  armature  bearings,  axle  bear- 
ings, gears,  pinions  and  carbon  brushes. 

The  questionnaire  was  sent  out  to  110  railways  in  the 
United  States  and  Canada,  those  that  operate  one 
hundred  or  more  cars.  The  replies  received  were 
tabulated  and  analyzed,  and  while  the  tabulations  are 
not  included  in  the  report,  a  bulletin  has  been  prepared 
which  the  Association  will  furnish  upon  request. 

As  a  result  the  committee  found  as  follows: 

1.  The  replies  to  the  questionnaire  indicate  the  advis- 
ability of  continuing  the  study  of  the  life  of  wearing  parts 
of  car  equipment. 

2.  The  general  opinion  of  the  committee  is  that  the  re- 
plies received  are  rather  inconsistent,  and  in  many  cases 
misleading  and  possibly  useless  as  far  as  containing  inform- 
ation for  comparisons  of  different  operating  companies. 
The  committee  therefore  feels  that  sufficiently  accurate  and 
reliable  information  cannot  be  obtained  through  the  use  of 
the  questionnaire  method. 

3.  The  variation  in  the  life  given  for  the  same  part 
under  similar  service  conditions  as  indicated  by  the  answers 
was  very  great.  For  example,  the  figures  given  for  the  life 
of  40-hp.  motor  armature  bearings  varied  from  5,800  to 
200,000  car-miles  in  city  service. 

4.  It  is  evident  that  the  conditions  existing  on  the  dif- 
ferent properties,  such  as  service  requirements,  types  of 
rolling  stock,  character  of  roadway,  grades,  curves,  climate 
conditions,  age  of  equipment  and  maintenance  methods,  are 
vital  factors  in  the  life  of  wearing  parts.  To  permit  the 
reaching  of  reliable  conclusions  these  conditions  must  be 
known  and  their  effect  considered. 

5.  It  appears  that  many  roads  are  not  keeping  reliable 
records,  so  that  it  is  impossible  for  them  to  give  information 
of  value.  Some  of  the  answers  received  give  the  life  of 
wearing  parts  as  the  total  number  of  parts  used  during 
the  year  1919  divided  by  the  car-mileage  made  during  that 
year.  Manifestly  this  is  not  the  correct  life.  In  regard  to 
the  limits  of  wear  it  appears  that  this  subject  should  be 
properly  studied  in  connection  with  the  life  obtained.  From 
some  of  the  answers  received  it  appears  that  by  using  some 
parts  after  their  useful  life  has  been  exceeded,  the  life  of 
other  parts  is  often  reduced.  A  careful  analysis  and  study 
of  reliable  operating  data  should  decide  the  limits  of  useful 
wear  and  should  prove  of  much  benefit  to  operating 
companies. 


The  committee  recommended  that  the  subject  of  the 
life  of  wearing  parts  of  electric  car  equipment  be 
followed  up  and  information  collected  by  the  Association 
so  as  to  be  available  to  the  member  companies,  and  that 
the  work  be  carried  on  during  1920  and  1921  by  at  least 
two  men  reporting  to  the  equipment  committee  who  are 
either  operators  or  men  who  have  had  operating  ejcpe- 
rience.  The  report  made  should  be  based  on  about  a 
three-month  field  survey,  during  which  time  the  men 
would  visit  at  least  ten  or  twelve  properties. 

This  year's  committee  made  a  careful  study  of  the 
existing  standards  as  adopted  by  the  Association, 
together  with  proposed  standards  which  were  referred 
back  to  it  by  the  committee  on  standards  at  the  begin- 
ning of  the  year.  As  a  result  of  this  study  the  com- 
mittee recommended  revisions  in  the  dimensions  and 
designs  as  follows: 

(a)  Dimensions  for  A.E.R.E.A.  steel-wheel  designs. 

(b)  Standard  tread  and  flange  contours  for  steel  wheels. 

(c)  Limit  of  wear  gage  for  flange  I  in.  in  thickness. 

(d)  Association  standard  journal  boxes  and  brasses. 

(e)  Journal  box  and  contained  parts  for  3J-in.  x  6-in. 
journal. 

(f)  Gages  for  journal  bearings  and  wedges. 

(g)  Standard  specifications  Et  12 A — Specifications  for 
solid  wrought  carbon  steel  wheels  for  electric  railway 
service. 

The  eighth  subject  was  a  report  on  the  effect  of 
severe  weather  conditions  on  car  equipment.  This 
year's  committee  sent  out  a  questionnaire  on  the  subject. 
From  the  replies  the  following  among  other  conclusions 
were  drawn: 

Few  electric  railways  have  a  definite  snow-removal  pro- 
gram, but  it  is  evident  that  those  which  have  outlined  such 
a  program  and  adhere  to  it  receive  much  benefit.  The 
answers  received  indicate  that  these  companies  have  fewer 
equipment  troubles  than  others. 

Very  few  companies  have  a  continuous  snow  condition. 
The  general  method  seems  to  be  to  clear  to  the  pavement 
between  tracks  in  city  districts  and  a  few  remove  the  snow 
from  the  outside  areas. 

It  appears  that  a  majority  of  railways  have  definite 
obligations  regarding  snow  removal  specified  by  the  city, 
but  that  the  cities  through  which  they  operate  assume  no 
obligations  themselves. 

Most  railways  remove  snow  with  their  own  crews  and 
very  few  contract  for  snow  removal  by  carts  or  other 
vehicles. 

In  a  few  cases  sewer  manholes  have  been  used  on  main 
streets  to  good  advantage,  and  the  general  opinion  seems 
to  be  that  it  is  very  desirable  to  use  sewers  where  they  are 
of  sufficient  capacity  and  when  the  consent  for  their  use  can 
be  obtained  readily. 

Difficulties  with  frost  lifting  of  track  or  pavement  are 
quite  general  and  an  apparently  satisfactory  method  of 
reducing  this  appears  to  be  through  maintaining  good 
drainage,  cementing  the  pavement  in  where  possible,  and 
sealing  the  pavement  to  the  rail  to  prevent  water  getting  in. 

Very  few  railways  have  taken  any  measures  to  keep 
traffic  off  the  tracks  in  winter.  In  most  sections  this 
appears  to  be  entirely  impossible.  There  are  a  few  places, 
however,  where  city  ordinances  prohibit  vehicles  running 
on  the  rails  during  snow  periods,  and  in  some  sections 
troubles  are  reduced  by  urging  co-operation  with  drivers 
of  teams,  automobiles,  motor  trucks,  etc. 

The  use  of  salt  seems  to  be  quite  general  for  keeping 
spring  switches  open,  but  with  an  accumulation  of  snow 
it  is  necessary  to  use  broom  and  shovel  in  addition.  Out- 
side of  the  use  of  salt  for  switches  it  is  used  very  sparingly 
at  the  other  points. 

The  principal  types  of  snow-fighting  equipment  used  by 
electric  railways'  consist  of  wing  plows,  spreader  plows, 
machine  plows,  push  plows,  pilot  plows,  flangers,  drags, 
ice  cutters  and  snow  sweepers. 

Sweepers  are  used  quite  generally  and  to  good  advan- 
tage for  light  snow  and  for  city  work.  Plows  appear  to 
have  some  advantage  for  deep  snow  and  opening  up 
suburban  lines. 

Very  little  attention  has  been  given  to  developing  appa- 
ratus for  cutting  ice  from  between  rails.    This  appears  to 
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be  a  field  of  development  to  which  considerable  attention 
should  be  given  as  it  is  evident  that  a  large  amount  of 
equipment  trouble  comes  from  high  ice  conditions  between 
the  rails.  The  clearances  between  the  motors  and  roadbed 
are  small  at  best  and  with  an  accumulation  of  ice  it  is  diffi- 
cult to  obtain  the  necessary  tractive  effort,  so  that  spinning 
of  wheels  takes  place  with  serious  results  to  the  motor  wind- 
ings. Such  troubles  are  particularly  in  evidence  on  equip- 
ments with  small-diameter  wheels.  There  seems  to  be  a 
great  need  for  some  efficient  equipment  that  will  cut  down 
and  remove  ice  from  between  rails. 

The  principal  equipment  failures  resulting  from  extreme 
winter  conditions  consist  of  water  in  motors,  roasted  arma- 
tures and  fields,  grounded  rheostats  and  cables  and  general 
burn-outs  to  electrical  wiring  and  equipment.  Some  trou- 
ble has  been  experienced  due  to  breakage  of  resistors  when 
they  are  suddenly  cooled  when  splashed  with  cold  water 
or  slush.  Most  roads  have  provided  shields  to  protect 
resistors. 

It  appears  that  ventilated  motors  have  performed  fully 
as  well  as  closed  motors  during  the  extreme  weather  con- 
ditions. In  this  connection,  however,  the  consensus  of 
opinion  seems  to  be  that  closed  motors  are  much  to  be 
preferred  for  operating  snow-removal  equipment,  as  the 
advantages  of  a  ventilated  motor  cannot  be  fully  utilized 
in  this  service,  and  often  in  extreme  conditions  the  equip- 
ment should  be  as  fully  protected  as  possible.  On  few 
roads  the  ventilating  holes  are  covered  during  extreme 
conditions  of  snow  and  water,  and  no  evil  effect  results 
from  this  procedure. 

Considerable  difficulty  has  been  experienced  due  to  col- 
lection of  snow  in  motors  and  to  the  clogging  of  drain 
holes.  Frequent  inspection  and  cleaning  out.  of  these  holes 
have  produced  good  results. 

A  few  roads  report  hot  bearings  as  a  result  of  the  entry 
of  water  into  housings,  •  its  freezing  preventing  proper 
lubrication.  With  the  later  equipments,  however,  no  par- 
ticular difficulty  is  reported. 

Most  of  the  railways  which  sent  in  information  are  dip- 
ping and  baking  armatures  and  fields.  The  opinion  is 
general  that  less  trouble  is  experienced  with  motors  that 
have  their  armatures  and  fields  dipped  and  baked  than  with 
those  not  so  treated. 

In  general  there  appears  to  be  a  greater  breakage  of 
gears  and  pinions  during  severe  winter  weather,  but  these 
breakages  are  not  excessive. 

A  few  roads  report  damage  to  gear  cases  by  high  pave- 
ment and  ice  conditions  between  rails,  but  there  appears  to 
be  nearly  as  much  trouble  from  wearing  through  of  gear 
cases  at  the  sides  due  to  neglect  to  keep  the  gear  cases  lined 
up  properly.  The  damage  to  gear  cases  appears  to-  be 
about  equally  divided  between  malleable  iron  and  pressed- 
steel  types. 

Very  few  roads  use  any  special  methods  for  testing  the 
equipment  which  has  operated  through  water.  A  few  dry 
out  water-soaked  equipment  over  heated  pits,  but  the  gen- 
eral practice  seems  to  be  to  remove  water-soaked  fields  and 
armatures  and  to  bake  them  in  an  oven  to  prevent  trouble. 

Discussion  of  the  Report 

The  first  subject  opened  for  discussion  was  "Dimen- 
sions for  Steel  Wheels,"  which  had  been  approved 
previously  by  the  committee  on  standards.  There  was 
some  discussion  as  to  how  railway  companies  would 
benefit  by  the  adoption  of  these  standards  and  how  they 
would  reduce  costs  and  secure  better  deliveries.  H.  H. 
Adams  stated  it  was  not  right  for  the  association  to 
set  up  standards  so  that  the  manufacturer  can  use  them 
to  the  disadvantage  of  a  company,  and  it  did  not  seem 
right  for  member  companies  to  be  penalized  for  not 
using  standards.  R.  H.  Dalgleish  said  all  had  been 
led  to  believe  that  by  adopting  standards  the  ultimate 
costs  to  users  would  be  reduced  and  also  better 
deliveries  could  be  obtained,  as  manufacturers  could 
keep  standardizd  wheels  in  stock.  He  cited  a  case 
where  a  manufacturer  had  refused  to  make  wheels  other 
than  standard  unless  an  additional  cost  per  wheel  were 
added  to  the  price.  Mr.  Dalgleish  said  it  would  be 
better  not  to  adopt  standards  than  to  have  these  used  by 
manufacturers  to  penalize  the  railways. 

W.  G.  Gove  said  that  there  was  no  question  that  the 


adoption  of  standards  would  reduce  costs  to  users, 
secure  better  deliveries  and  be  of  great  advantage  to 
all  concerned,  and  that  he  was  certain  no  manufacturer 
would  increase  the  costs  unnecessarily.  On  motion,  the 
standard  dimensions  for  steel  wheels  as  recommended 
by  the  committee  were  approved. 

The  design  of  tread  and  flange  contour  for  steel 
wheels  as  submitted  by  the  committee  was  referred  back 
for  further  consideration  and  study  so  as  to  see  if  any 
interference  existed  in  connection  with  the  standard  rail 
sections,  switches,  mates  and  frogs  of  the  association. 

The  next  subjects  discussed  were:  (1)  The  limit  of 
wear  gage  for  flange  I  in.  in  thickness,  (2)  revision  of 
association  standard  journal  boxes  and  brasses,  (3) 
journal  boxes  and  contained  parts  for  Si-in.  x  6-in. 
journal,  and  (4)  gage  for  journal  bearings  and  wedges. 
The  recommendation  of  the  standards  committee  for 
adoption  of  these  reports  was  adopted  without  dis- 
cussion. 

On  the  subject  of  revision  of  specifications  for  solid 
wrought  carbon  steel  wheels  for  electric  railway  service 
Norman  Litchfield,  American  Car  &  Foundry  Company, 
suggested  that  the  proper  action  was  to  secure  joint 
action  between  Engineering  Association  and  the 
American  Society  for  Testing  Materials.  It  was  decided 
to  refer  this  report  back  to  the  equipment  committee 
for  the  ensuing  year.  The  same  action  was  taken  on  the 
subject  of  gaging  points  and  terms  for  wheel  and  track. 
The  subject  of  brake  shoes,  brake  shoe  heads  and  brake 
shoe  keys  was  also  referred  back  to  the  committee.  In 
the  discussion  of  subject  No.  4,  "Investigate  the  feasi- 
bility of  adopting  standard  cars,"  H.  H.  Adams,  Chicago 
Surface  Lines,  emphasized  the  desirability  of  uniformity 
of  car  design.  He  suggested  standards  of  varying 
length  for  cars  (by  one  or  more  car  windows)  and  of 
varying  width  to  suit  local  track  centers.  Later  it  was 
moved  and  passed  that  the  executive  committee  be 
requested  to  appoint  a  special  committee  composed  of 
representatives  of  the  Enginering  Association  and  of 
the  manufacturers  to  consider  anticipatory  standards, 
with  special  reference  to  cars  and  car  equipment. 

Concerning  .subject  No.  3,  "Report  on  helical  gears," 
E.  D.  Priest,  General  Electric  Company,  stated  that  the 
last  sentence  recommending  the  adoption  of  a  7J-deg. 
helix  angle  was  erroneously  included,  as  the  committee 
never  acted  upon  this  point.  It  was  moved  and  passed 
to  omit  this  sentence  and  the  remainder  of  the  report 
was  accepted. 

The  report  of  the  committee  on  heavy  electric  traction 
was  briefly  abstracted  by  Sidney  Withington,  New  York, 
New  Haven  &  Hartford  Railroad,  chairman. 

Heavy  Electric  Traction 

The  committee  on  heavy  electric  traction  has  this 
year  reported  on  the  following  assigned  subjects: 
Recent  developments  and  progress  in  the  design  of 
motors  and  motor  drives  for  heavy  traction,  both  alter- 
nating current  and  direct  current,  with  comparison  of 
weight,  space,  efficiency,  etc.;  description  and  illustra- 
tions of  recent  types  of  electric  locomotives  and  com- 
parison of  electric  and  steam  switching  engines  in 
freight  yards. 

The  first  two  subjects  were  treated  in  the  form  of  a 
general  discussion.  As  to  gear  drive  the  committee 
stated  that  the  major  limitations  are  as  follows :  Gear 
reduction,  necessary  clearance  about  motor  and  gearing, 
maximum  safe  locomotive  speed  and  permissible  dead 
weight  on  the  axle.    The  length  of  the  motor  is  limited 
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by  the  space  between  the  backs  of  the  drivers,  less  the 
space  required  for  the  gear  and  gear  case.  The  clear- 
ance between  the  bottom  of  the  motor  and  gear  cases 
and  the  rail  should  not  be  less  than  5  in.,  which  limits 
the  motor  diameter,  gear  diameter  and  number  of  teeth. 
The  power  limitations  are  fixed  by  the  size  of  the  motor 
and  the  gear  ratio. 

The  quill  drive,  with  spring  supports  between  the 
motor  and  the  wheels,  was  introduced  to  relieve  the 
track  distress  due  to  heavy  dead-axle  loading,  and  has 
been  successful  for  passenger,  light  freight  and  switch- 
ing service.  This  type  of  mounting  also  affords  oppor- 
tunity to  use  larger  motors  than  could  be  applied  to  axle 
mounting.  The  size  is  limited  by  the  cab  space  occupied 
by  the  motor.  The  torque  capacity  is  limited  by  the 
quill  spring  and  the  speed  by  the  velocity  of  the  arma- 
ture, spring  parts,  gearings,  journals  or  wheels. 

In  order  to  secure  better  weight  efficiency  the  twin- 
motor  quill  drive  has  been  developed;  the  pinions  on 
each  armature  meshing  into  a  common  gear.  The 
smaller  armature  diameter  permits  higher  armature 
velocities,  and  by  suitable  gearing  this  secures  higher 
horsepower  rating  per  axle.  The  side-rod  locomotive 
without  gears  permits  axle  loading  sfmilar  to  that  of 
steam  locomotive  practice.  This  design  necessitates  the 
use  of  a  few  large  motors  and  is  economical  for  high- 
speed passenger  service.  It  is  not  economical  for  low 
speeds,  15  to  20  m.p.h.,  because  the  speeds  of  driving 
wheels  and  armatures  are  the  same  and  too  low  for  the 
most  economical  design  of  motors.  The  geared  side-rod 
locomotive  has  been  developed  for  heavy  freight  service. 
It  permits  economy  in  motor  design  and  also  makes 
possible  the  driving  of  two  or  three  axles  from  a  pair 
of  motors.  The  gearless  motor  has  been  successful  in 
passenger  service  since  1906  and  is  economical  in  such 
service  for  reasons  already  outlined. 

The  single-phase  commutator  motor  has  been  de- 
veloped by  stages  for  heavy  traction  service.  Resistance 
leads  were  used  in  the  early  designs  and  gave  trouble 
due  to  the  use  of  improper  materials  in  the  construction. 
Monel  metal  is  now  used  and  most  of  the  trouble  has 
been  eliminated.  Another  type  has  been  developed,  which 
starts  as  a  repulsion  motor  and  omits  the  use  of  resist- 
ance leads.  The  neutralization  of  the  sparking  voltage 
is  secured  by  exciting  the  commutating  winding  in  shunt 
with  the  main  field  and  armature  circuit.  Commutation 
is  improved  by  the  use  of  interpoles  and  power-factor 
correction  is  obtained  by  means  of  an  auxiliary  winding 
distributed  across  the  pole  face.  This  motor,  used  on 
the  Pennsylvania  electrification  out  of  Philadelphia,  rep- 
resents a  25  per  cent  increase  in  weight  efficiency  over 
previous  designs  of  commutator  motors. 

An  interesting  design  is  the  three-phase  induction 
motor  used  on  the  Pennsylvania.  This  has  wound  sec- 
ondaries, and  the  collectors  are  mounted  on  a  shaft 
extension  outside  of  the  motor  windings,  which  permits 
ready  inspection.  The  leads  to  the  collectors  pass 
through  a  portion  of  the  rotor  spider  and  axially  through 
the  shaft  and  at  the  end  of  the  shaft  are  connected  to 
the  collector  rings  by  means  of  flexible  copper  connec- 
tions. This  design  secures  a  maximum  of  active  motor 
material  between  the  side-frames  of  the  locomotives. 

The  development  of  the  3,000-volt  direct-current  loco- 
motive has  carried  with  it  every  important  development 
in  direct-current  motor  design  and  important  progress 
has  been  made  in  the  use  of  insulation  for  this  voltage. 

The  committee  stated  that  it  had  found  difficulty  in 


obtaining  exact  data  on  steam  and  electric  switching 
service.  Where  a  considerable  amount  of  switching  is 
done,  both  passenger  and  freight,  the  electric  switching 
offers  several  economies  and  advantages.  Three  electric 
switchers  accomplish  easily  tlie  work  of  five  or  six  steam 
switchers.  No  relay  engine  is  required  and  no  time  is 
lost  for  coaling,  watering,  cleaning  fires,  etc.,  as  is  the 
case  with  steam  operation.  The  yard  tracks  are  more 
intensively  used,  the  yard  capacity  is  increased  and  labor 
cost  is  decreased.  Smoke  is  also  eliminated  by  the  use 
of  the  electric  operation. 

The  use  of  electric  switching  offers  more  advantages 
in  passenger  service  than  in  any  other,  particularly  in 
the  case  of  multiple-unit  equipment.  A  chart  introduced 
by  the  committee  shows  that  the  electric  motive  power 
tonnage  per  mile  of  track  electrified  has  been  nearly  con- 
stant since  1905  in  heavy  electric  traction. 

In  conclusion  the  committee  advocated  a  "clearing 
house"  for  heavy  electric  traction  study  to  avoid  duplica- 
tion of  effort  by  the  several  organizations  interested  in 
the  subject.  The  report  was  signed  by  Sidney  Withing- 
ton,  chairman ;  L.  S.  Wells,  C.  H.  Quereau,  J.  H.  Davis, 
J.  C.  Davidson,  R.  C.  Taylor,  R.  Beeuwkes,  A.  M.  Eaton 
and  J.  V.  B.  Duer. 

Following  the  heavy  traction  report  A.  H.  Armstrong, 
General  Electric  Company,  presented  an  address  on 
"Electrification  of  Railroads,"  illustrated  by  lantern 
slides.  An  extended  report  of  Mr.  Armstrong's  address 
will  not  be  given  here  as  this  paper  expects  to  report 
fully  the  address  which  he  will  give  on  the  same  sub- 
ject at  the  joint  meeting  of  the  A.  I.  E.  E.  and  A.  S.  M. 
E.  in  New  York  Oct.  22. 

The  committee  on  resolutions  expressed  the  apprecia- 
tion of  the  association  to  E.  R.  Hill,  president;  E.  B. 
Burritt,  secretary ;  James  W.  Welsh,  special  engineer, 
and  other  officers  for  their  untiring  work.  The  thanks 
of  the  association  were  given  to  the  manufacturers  for 
their  earnest  co-operation,  to  A.  H.  Armstrong  and 
W.  S.  Murray  for  their  interesting  addresses,  to  the 
technical  committees  for  their  services  and  to  the  citi- 
zens of  Atlantic  City,  who  had  helped  to  make  the  con- 
vention a  success.  Appreciation  of  the  excellent  attend- 
ance at  the  meetings  was  expressed  and  sympathy  was 
extended  to  the  families  of  deceased  members. 

Officers  Elected 

The  nominating  committee  announced  the  selection 
of  officers  for  the  ensuing  year  and  the  following  were 
elected:  president,  W.  G.  Gove,  superintendent  of  equip- 
ment Brooklyn  (N.  Y.)  Rapid  Transit  Company;  vice- 
president,  C.  H.  Cadle,  chief  engineer  New  York  State 
Railways,  Rochester;  second  vice-president,  C.  S.  Kim- 
ball, engineer  way  and  structures  Washington  (D.  C.) 
Railway  &  Electric  Company;  third  vice-president, 
L.  C.  Datz,  chief  engineer  American  Cities  Company, 
Birmingham,  Ala.;  executive  committee,  H.  A.  Johnson, 
superintendent  shops  and  equipment  Chicago  (111.) 
Elevated  Railways;  E.  H.  Scofield,  engineer  power  and 
equipment  Twin  City  Rapid  Transit  Company,  Min- 
neapolis, Minn. ;  A.  B.  Stitzer,  chief  engineer  Republic 
Engineers,  Inc.,  New  York,  and  C.  H.  Clark,  engineer 
maintenance  of, way  Cleveland  (Ohio)  Railways. 

Upon  the  seating  of  the  new  president  H.  H.  Adams 
moved  a  rising  vote  of  thanks  to  Mr.  Hill.  Mr.  Gove  in 
accepting  the  chair  said  that  he  appreciated  the  handi- 
caps under  which  he  assumed  the  duties,  first,  by  virtue 
of  succeeding  such  a  man  as  Mr.  Hill  and,  second,  due 
to  the  condition  of  the  industry. 
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Accountants'   Association 

Proceedings 

How  to  Collect  and  Register  Fares  Under 
Present  Conditions;  Accounting  and  Its 
Relation  to  Stock  Regulation;  Cost -of - 
Service  Accounting  and  Its  Difficulties  in 
Cleveland,  and  Some  of  the  Financial  and 
Accounting  Problems  of  Utilities  in  These 
Tight-Money  Days  from  the  High  Points 
of  the  Accountants'  Discussions,  Were  the 
High  Spots  of  This  Meeting 


I.  A.  May 

Retiring  President 


J.  J.  Landers 

President-Elect 


THE   Accountants'  Association  opened   its  session 
on  Monday  afternoon,  Oct.   11,  with  the  annual 
address  of  its  president,  I.  A.  May,  comptroller  the 
Connecticut  Company,  New  Haven,  Conn. 

Address  of  President  May 

In  his  presidential  address  Mr.  May  spoke  of  the 
past  year  as  having  been  pre-eminently  one  of  read- 
justment. The  great  World  War,  he  said,  has  brought 
changes  in  all  lines  of  business,  and  especially  in  the 
railway  business.  It  has  been  a  hard  year  for  all  oper- 
ators, and  of  course  this  has  reacted  upon  the  accounting 
department  and  brought  demands  upon  it  that  have  been 
hard  to  meet.  Mr.  May,  at  this  point,  paid  a  tribute 
to  the  self-sacrifice  of  the  committee  members  and  all 
those  who  have  spent  time  in  contributing  to  the  work 
of  the  association,  in  view  of  the  pressure  of  work  upon 
them  in  the  corporations  with  which  they  are  connected. 

He  said  that  he  looked  forward  with  great  hopes  for 
the  future  and  believes  that  the  opportunities  to  do 
more  constructive  work  for  the  association  were  greater 
even  than  ever  before.  It  seemed  to  him  that  this  work 
for  the  immediate  future  would  be  centered  largely  upon 
Tvhat  might  perhaps  be  termed  "cost  accounting."  The 
method  of  business  control  of  electric  railways,  he  said, 
is  entirely  different  from  that  followed  a  few  years  ago. 
The  companies  are  now  being  asked  the  cost  of  oper- 
ating a  certain  line,  or  the  cost  of  operating  a  par- 
ticular type  of  car,  and  under  these  conditions  there 
will  be  plenty  of  material  for  the  accountants  to  work 
on  during  the  coming  year. 

He  recommended  that  the  three  joint  committees  as 
well  as  the  two  standing  committees  of  the  association 
be  continued,  and  to  illustrate  the  kind  of  work  he  had  in 
mind  for  committee  activities  he  referred  to  the  com- 
mittee on  ^.ccounting-engineering.  He  believed  good 
work  could  be  done  if  this  committee  could  work  out 
some  method  whereby  more  detailed  cost  of  operation 
could  be  furnished  to  the  engineers  and  other  operating 
officials.  For  example,  in  the  first  group  of  operating 
accounts,  namely,  way  and  structures,  he  believed  that 
the  accountants  and  the  engineers  could  work  out  some 
simple  method  of  accounting  that  would  furnish  the 
maintenance  engineer  with  prompt  and  accurate  detailed 
cost  data;  that  is,  the  cost  of  maintaining  a  particular 


piece  of  track  and  the  cost  of  maintaining  different 
types  of  track  in  any  one  system. 

Again,  in  the  next  group  of  accounts,  maintenance  of 
equipment,  unit  costs  are  wanted  by  the  engineers  and 
officers  in  charge  of  equipment.  Unit  shop  costs  have 
been  developed  in  the  manufacturing  plant,  and  the 
cost  to  operate  certain  machines  is  definitely  known. 
Similar  data  should  be  compiled  for  the  railways  so  that 
the  management  might  know,  for  example,  whether  to 
manufacture  trolley  wheels  or  to  buy  them.  The  same 
remarks  in  a  general  way  apply  to  energy  accounts, 
such  as  power  stations,  certain  costs  of  the  transporta- 
tion department,  and  even  in  the  general  and  miscel- 
laneous groups. 

Cost  accounting,  Mr.  May  said,  has  been  developed  in 
the  large  manufacturing  industries  to  a  fine  art,  and 
his  message  to  the  association  was  that  it  should  develop 
cost  accounting  in  the  railway  industry  in  advance  of 
requests  that  are  bound  to  come  to  the  department  for 
this  kind  of  information. 

After  Mr.  May's  address  the  report  of  the  executive 
committee  was  read,  the  principal  feature  of  which  was 
the  committee's  effort  to  encourage  joint  committee 
work  with  other  affiliated  associations.  The  report 
covered  two  meetings  of  the  executive  committee,  one 
in  Cleveland  Jan.  8,  1920,  and  one  in  Atlantic  City,  Oct. 
11, 1910.  The  first  meeting  was  largely  devoted  to  assign- 
ment of  subjects  to  committees  and  the  assignment  of 
subjects  for  papers  to  be  presented.  The  most  impor- 
tant act  of  the  second  meeting  was  the  appointment  of 
a  permanent  committee  to  represent  the  Accountants' 
Association  at  the  annual  conventions  of  the  National 
Association  of  Railway  &  Utility  Commissioners.  This 
committee  consists  of  C.  S.  Mitchell,  comptroller  Pitts- 
burgh Railways;  B.  W.  Fernald,  auditor  San  Francisco- 
Oakland  Terminal  Railways,  and  John  M.  G.  Horn, 
comptroller  Illinois  Traction  System,  Champaign,  111. 
The  executive  committee  reports  as  follows  with  refer- 
ence to  this  action:  "In  the  past  these  annual  conven- 
tions of  the  National  Association  of  Railway  &  Utility 
Com.missioners  have  been  held  during  November,  and 
at  our  annual  convention  in  October  it  has  been  the 
practice  hurriedly  to  appoint  a  committee  of  .three 
members  with  short  notice  for  these  members  to  ar- 
range their  affairs  to  permit  of  their  attendance  at 
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the  National  Association  of  Railway  &  Utility  Commis- 
sioners' meeting.  By  adopting  the  permanent  com- 
mittee idea  the  former  practice  will  be  eliminated." 

The  plan  outlined  for  the  permanent  committee 
provides : 

"That  it  will  not  meet  during  the  year;  that  not 
more  than  one  of  the  members  will  attend  the  annual 
convention  of  the  above-named  association,  and  the 
committee  member  located  nearest  to  the  city  selected 
for  the  annual  convention  will  be  the  accountant  and 
association  representative  in  attendance." 

Committees  for  1921 

With  two  or  three  slight  changes  in  committee 
membership,  which  have  taken  place  during  the  year, 
the  following  committees  were  continued  for  the  ensuing 
term:  Joint  committee  on  claims  accounting — H.  J. 
Davies,  co-chairman,  Cleveland;  George  B.  Cade, 
Asbury  Park,  N.  J.,  and  Walter  Shroyer,  Anderson,  Ind. 
Joint  committee  on  engineering  accounting- — W.  E.  Jones, 
co-chairman,  Providence,  R.  I.;  B.  E.  Bramble,  Cham- 
paign, 111.;  Charles  H.  Lahr,  Akron,  Ohio;  J.  C.  Collins, 
Rochester,  N.  Y.,  and  F.  H.  Sillick,  co-chairman.  New 
York  City.  Joint  Transportation  &  Accountants' 
Associations  committee  on  collection  and  registration  of 
fares — M.  W.  Glover,  co-chairman,  Pittsburgh,  Pa.; 
R.  H.  Stevenson,  New  Haven,  Conn.;  W.  A.  Doty,  Den- 
ver, Col.;  John  J.  Duck,  Chicago,  111.;  F.  E.  Webster, 
Haverhill,  Mass.;  G.  G.  Kalweit,  Milwaukee,  Wis. 
Standing  committee  on  standard  classification  of 
accounts — H.  L.  Wilson,  chairman,  Boston,  Mass.; 
W.  F.  Ham,  Washington,  D.  C;  W.  H.  Forse,  Jr., 
Anderson,  Ind.;  R.  N.  Wallis,  Fitchburg,  Mass.,  and 
P.  S.  Young,  Newark,  N.  J. 

The  annual  report  of  the  secretary-treasurer,  Frank 
J.  Davis,  was  then  submitted  and  showed  a  growth  of 
membership  from  sixty-one  to  sixty-two  individual 
members  and  from  165  to  168  company  members. 

The  Accountants'  Association  then  adjourned  to 
attend  the  joint  meeting  with  the  Transportation  & 
Traffic  Association  on  the  subject  of  registration  and 
collection  of  fares.  The  discussion  at  this  meeting  is 
leported  under  the  proceedings  of  that  association. 

Tuesday's  Session 

At  the  opening  of  the  second  session  President  May 
announced  the  membership  of  the  convention  commit- 
tees. He  named  as  members  of  the  committee  on  resolu- 
tions T.  P.  Kilfoyle,  J.  J.  Duck  and  D.  J.  Strouse.  As 
members  of  the  committee  on  nominations  M.  W.  Glover, 
W.  E.  Jones,  H.  L.  Sanders,  W.  K.  Zinsmeister  and  A.  M. 
Curtiss. 

The  chairmen  of  the  committees  on  claims  accounting 
and  engineering  accounting  stated  they  had  nothing  to 
report. 

Standard   Classification   of  Accounts 

The  report  of  the  committee  on  a  standard  classifica- 
tion of  accounts  was  read  by  Secretarj'  Davis  in  the 
absence  of  the  chairman.  The  report  stated  that  dur- 
ing the  past  year  the  committee  had  received  either 
through  the  Interstate  Commerce  Commission  or  direct 
some  thirty  communications,  some  of  which  embodied 
several  questions  asking  for  decisions.  With  the  ex- 
ception of  two  cases,  which  are  how  pending,  they  have 
all  been  given  attention. 

Accounting  Bulletin  No.  14,  the  last  issued  by  the 


Interstate  Commerce  Commission,  was  effective  on  May 
1,  1917,  and  the  committee  some  time  ago  suggested 
to  Alexander  Wylie,  director  of  the  Bureau  of  Accounts, 
that  it  would  be  advisable  to  publish  a  new  bulletin 
embodying  all  decisions  thdt  had  been  made  to  date, 
but  unfortunately,  owing  to  the  pressure  of  work  upon 
his  bureau  in  connection  with  the  duties  imposed  by 
the  transportation  act  of  1920,  Mr.  Wylie  said  it  was 
necessary  to  defer  such  publication.  J 

The  committee  also  believed  that  the  Standard  System  ' 
of  Accounts,  the  text  of  which  was  prepared  previous 
to  1914,  had  proved  fairly  satisfactory,  but  that  time 
and  experience  had  shown  that  there  were  portions, 
owing  to  changed  conditions,  that  might  be  revised. 
This  matter  was  also  taken  up  with  Mr.  Wylie  and  for 
the  same  reason  he  believed  a  new  edition  could  not  be 
issued  for  some  time.  The  committee  is  to  keep  these 
two  matters  in  mind  and  is  prepared  to  take  up  the 
work  at  the  earliest  date  agreeable  to  Mr.  Wylie. 

It  was  a  source  of  no  little  pride,  said  the  committee, 
that  the  classification  of  accounts  had  been  adopted  so 
generally  by  the  different  state  commissions  and  that 
bankers  and  others  interested  had  shown  confidence  in 
the  financial  statements  made  in  accordance  with  the 
rules  laid  down.  It  is  beyond  question  that  its  general 
use  has  been  of  great  help  in  improving  public  relations 
and  has  materially  assisted  in  the  proper  presentation 
and  consideration  of  the  numerous  rate  cases  that  have 
been  under  investigation  during  the  recent  period  of 
abnormal  conditions  affecting  the  electric  railway 
industry. 

Store  Accounting 

A  paper  on  store  accounting  as  a  means  of  stock  regu- 
lation was  presented  by  R.  A.  Weston  of  New  Haven. 
The  plans  outlined  followed  to  a  large  extent  the  recom- 
mendations of  the  Association  of  Railway  Storekeepers. 
An  abstract  of  this  paper  appears  elsewhere  in  this 
issue. 

B.  J.  Yungbluth,  Philadelphia,  in  discussing  the  re- 
port stated  that  a  similar  system  based  very  largely  on 
this  plan  had  been  used  for  some  years  by  the  Pitts- 
burgh Railways  and  had  recently  been  established  by 
the  Public  Service  Company.  The  Philadelphia  Rapid 
Transit  Company  is  now  installing  a  similar  system. 
Good  results  had  been  obtained  through  the  use  of  this 
system,  and  in  some  instances  the  amount  of  stock 
necessary  to  be  carried  had  been  materially  reduced. 
Mr.  Yungbluth  also  urged  that  the  suggested  plan  be 
used  to  a  greater  extent  by  the  electric  railways,  as  it 
allows  accounting  officers  to  keep  any  records  they 
choose,  but  absolutely  puts  it  up  to  the  storekeeper  to 
know  what  he  has  on  his  shelves  without  any  guesswork. 

Mr.  Weston  in  answer  to  several  questions  stated  that 
this  plan  should  not  take  the  place  of  the  regular  inven- 
tory, which  should  generally  be  taken  at  least  once  a 
year. 

On  motion  of  T.  P.  Kilfoyle  a  committee  of  five  is  to 
be  appointed  by  the  incoming  president  to  study  and 
report  on  the  subject  of  stores  accounting. 

Cost-of-Service  Accounting 

The  second  paper  presented  was  by  H.  J.  Davies, 
Cleveland,  on  "Some  of  the  Imperfections  in  the  Cleve- 
land Franchise,"  an  abstract  of  which  is  also  printed 
elsewhere  in  this  issue.  In  answer  to  questions  Mr. 
Davies  stated  that  the  property  written  off  on  retire- 
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ment  from  service  was  not  at  the  original  investment 
figure  but  at  reproduction  new  prices.  This  plan,  he 
stated,  was  satisfactory  only  so  long  as  prices  for  repro- 
duction are  in  excess  of  the  original  cost.  With  falling 
prices,  and  he  believes  they  are  at  hand,  this  plan  of 
retirement  of  property  will  make  the  value  of  new 
additions  less  than  the  capital  invested  and  the  result 
will  be  overcapitalization. 

Mr.  Davies  also  outlined  in  detail  the  various  steps 
in  the  attempt  made  by  the  company  to  secure  a  higher 
rate  of  return  at  the  time  the  increase  in  wages  of  em- 
ployees was  granted,  the  final  result  being  that  the 
voters  in  referendum  had  refused  by  a  vote  of  35,000  to 
10,000  to  approve  the  action  taken  by  the  City  Council 
in  allowing  a  7  per  cent  return.  As  a  result  of  this  the 
company  is  no  longer  able  to  float  any  stock  at  par  for 
needed  extensions  and  bonds  cannot  be  sold  at  a  discount 
unless  the  total  interest  and  discount  is  kept  within  the 
6  per  cent  requirement  of  the  franchise. 

Wednesday's  Session 

The  closing  session  of  the  Accountants'  Association 
was  held  on  Wednesday  afternoon.  Two  papers  were 
read,  the  first  of  which  was  by  Harry  G.  Mendes  of 
Cleveland  on  financial  problems  confronting  public  utili- 
ties during  the  period  of  reconstruction.  An  abstract  of 
this  paper  appears  elsewhere  in  this  issue. 

The  second  paper  was  presented  by  George  L.  Vannais 
of  Hartford  on  the  accounting  profession.  An  abstract 
of  this  paper  is  also  printed  elsewhere  in  this  issue. 

The  committee  on  nominations  next  reported  and  on 
motion  its  selection  for  officers  was  voted.  The  officers 
elected  were:  President,  J.  J.  Landers,  auditor  York 
(Pa.)  Railways;  first  vice-president,  F.  E.  Webster, 
vice-president  and  treasurer  Massachusetts  Northeast- 
ern Street  Railway,  Haverhill;  second  vice-president, 
W.  G.  Nicholson,  secretary  and  auditor  Omaha  (Neb.) 
&  Council  Bluffs  Street  Railway;  third  vice-president, 
W.  A.  Doty,  auditor  Denver  (Colo.)  &  Intermountain 
Railroad;  secretary-treasurer,  F.  J.  Davis,  auditor's 
department  Public  Service  Railway.  P.  L.  King,  auditor 
San  Antonio  (Tex.)  Public  Service  Company;  L.  T. 
Hixon,  Terre  Haute,  Indianapolis  (Ind.),  and  Eastern 
Traction  Company,  and  R.  H.  Stevenson  assistant  to 
comptroller  the  Connecticut  Company,  New  Haven, 
were  elected  as  members  of  the  executive  committee. 

After  the  installation  of  officers  the  meeting 
adjourned,  sine  die. 


bridge  tournament  on  Tuesday,  with  Mrs.  W.  F.  Ham 
as  hostess,  an  obstacle  golf  tournament  on  Wednesday 
with  Mrs.  Frank  Donohoe  as  hostess  and  a  tea  Thurs- 
day afternoon  with  Mrs.  John  H.  Pardee  as  hostess. 


Entertainments  at  the  Convention 

ALL  the  entertainments  at  the  convention  this  year 
.  were  at  the  pier  with  the  exception  of  the  ladies' 
obstacle  golf  tournament  which  was  held  on  the  lawn 
of  the  Marlborough-Blenheim  Hotel.  The  evening  enter- 
tainments consisted  of  the  annual  reception  Monday 
night,  informal  dancing  Tuesday  night,  the  "County 
Fair"  Wednesday  night  and  the  annual  ball  Thursday 
night.  Of  these,  the  most  unique  was  Wednesday 
evening's  entertainment,  which  was  staged  under  the 
direction  of  R.  C.  Cram.  Besides  the  main  exhibition 
there  were  many  side  shows  and  opportunities  for  those 
so  inclined  to  hit  the  African  dodger,  knock  the  cats 
from  the  fence  or  ring  a  cane.  Only  "bolshevik"  money, 
with  which  the  guests  were  freely  supplied,  passed  cur- 
rent. 

The  ladies  were  entertained  in  the  afternoon   by  a 


Meeting  of  Committee  of  100 

AT  A  meeting  of  the  members  in  Atlantic  City  of 
,  the  Committee  of  100,  held  Tuesday  afternoon  at 
4:30  in  the  Greek  Temple,  it  was  resolved  to  continue 
to  function  and  that  the  work  of  the  committee  will 
be  largely  in  the  direction  of  the  dissemination  of 
information,  as  suggested  by  President  Pardee  in  his 
address  at  the  meeting  of  the  association  on  Tuesday 
morning. 

President  Pardee  presided  at  the  meeting  Tuesday 
afternoon,  in  the  absence  of  General  Tripp,  who  was 
detained  by  illness.  H.  G.  Bradlee  and  B.  C.  Cobb  were 
among  those  who  advocated  the  plan  adopted. 


Public  Representatives  of  Urban 
Transit 

THE  former  American 
Association  of  City 
Representatives  of  Elec- 
tric Railways  met  at  the 
Traymore  Hotel  in  Atlan- 
tic City  on  Oct.  13.  The 
name  of  the  organization 
was  changed  to  Public 
Representatives  of  Urban 
Transit,  as  being  more 
inclusive  than  the  former 
name. 

The  officers  elected  for 
the  coming  year  were: 
W.  C.  Culkins,  Cincinnati, 
Ohio,  president ;  Judge 
Fielder  Sanders,  Cleve- 
land, Ohio,  first  vice-president;  Carl  D.  Jackson,  New 
York  City,  second  vice-president ;  J.  S.  Goodwin,  Detroit, 
Mich.,  third  vice-president;  delegates-at-large,  W.  S. 
Twining,  Philadelphia,  Pa.;  Col.  J.  L.  Wickes,  Balti- 
more, Md.,  and  M.  M.  O'Shaughnessy,  San  Francisco, 
Cal.;  secretary-treasurer,  C.  R.  Barnes,  Rochester,  N.  Y. 
Messrs.  Twining,  Barnes  and  Sanders  were  appointed 
as  a  committee  on  constitution  and  by-laws.  Robert  P. 
Woods,  formerly  city  member  of  the  Kansas  City  Board 
of  Control,  now  consulting  engineer  and  also  general 
manager  of  the  Kansas  City,  Clay  County  &  St.  Joseph 
Electric  Railway,  was  elected  as  the  first  honorary 
member.  Following  organization  work  the  members  had 
an  instructive  and  animated  discussion  on  their  experi- 
ences in  the  operation  of  their  local  traction  agreements. 
Plans  were  also  started  for  a  mid-winter  meeting. 


W.  C.  Culkins 


Celluloid  tokens  will  shortly  replace  tickets  on  certain 
lines  of  the  Glasgow  Corporation  Tramways.  It  was 
originally  intended  to  make  the  change  at  the  time  of 
the  recent  increase  in  fares,  but  the  manufacturers 
could  not  supply  a  sufficient  number  of  the  tokens  at 
that  time.  The  tokens  will  be  accepted  as  payment  for 
the  two-stage  fares.  So  far  as  is  known  this  is  the 
first  occasion  on  which  celluloid  tokens  have  been  placed 
in  general  circulation  by  a  British  tramway.  They  have 
been  used  previously  by  special  classes  of  riders. 
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Vancouver   Solves  Information  and 
Complaint  Problem 

Patrons   of  the    British    Columbia    Electric    Railway 
Show  Increasing  Appreciation  of  the 
Facilities  Afforded  Them 

A  DEPARTMENT  of  the  British  Columbia  Electric 
Railway  which  has  proved  itself  worth  while  during 
the  past  few  months  is  the  Bureau  of  Information  and 
Complaint.  This  is  located  in  a  large  booth  at  the 
Terminal  Building.  The  accompanying  illustration 
shows  the  bureau  in  action,  but  gives  no  idea  of  the 
volume  of  business  transacted  by  it. 

An  actual  count  was  made  recently  on  an  average  day, 
after  the  bureau  had  been  in  operation  for  about  two 

months,    to    de- 


Brituh  Columbia  Qccbk  ft^hny  Comp«n7»  Ltd. 

Nam* 

Room  No. 

FhrarNik 

INTRODUONG 

INFORMATION  AND  COHnjUNT  BUREAU 


CARD  USED  IN  INTRODUCING  PATRONS 
TO   COMPANY  OFFICERS 


t  e  r  m  i  n  e  the 
number  of  in- 
quiries and  com- 
plaints which 
were  being  han- 
dled and  their 
nature.  On  this 
day  there  were 
783  inquiries,  an 
average  of  more 
than  one  a  min- 
ute during  the  working  hours  between  8:30  a.m. 
and  8:30  p.m.  These  were  answered  by  the  bureau 
staff,  consisting  of  two  men.  The  questions  were 
distributed  thus:  Regarding  railway  matters,  229; 
light  and  power,  twenty-eight;  gas  six;  miscellaneous, 
fifty-eight;  referred  to  office  upstairs  (the  company 
office  being  located  in  the  terminal),  twenty-three;  calls 
on  the  two  telephones,  428.  The  complaints  regarding 
railway  service  numbered  one;  light  and  power,  five, 
and,  gas  five. 

Many  of  the  queries  and  requests  made  of  the  bureau 
are  amusing  and  serve  to  add  interest  to  the  work  of  the 
men  connected  with  it.  The  following  questions  chosen 
at  random  will  serve  to  indicate  the  nature  of  these 


PATRONS  OF  THE  BRITISH  COLUMBIA  ELECTRIC  RAILW'AY. 

VANCOUVER.  UTILIZING  THE  NEW  INFORMATION 

AND  COMPLAINT  BUREAU 

Entrance  to  waiting  room  at  left  and  entrance  to  company 

offices  at  right. 


requests:  "When  does  the  Chilli-wack  train  leave?" 
"What  is  the  fare  to  Abbotsford?"  "Where  is  Wall 
Street  and  how  can  I  reach  the  2500  block?"  "When 
does  the  Victoria  boat  get  in?"  "Why  is  my  light  bill 
higher  than  my  neighbor's?"  "How  often  do  the  trains 
leave  Victoria  on  the  Saanich  Line?"  "How  can  I  get  to 
Ladner?"  "Where  is  the  best  place  to  go  fishing?" 
"When  does  the  last  ferry  leave  for  North  Vancouver?" 
"When  does  'Teddy  Lyon'  (conductor  of  the  company's 
sightseeing  car)  leave  Robson  and  Granville?"  "How 
is  a  good  way  to  spend  the  evening?"  "I've  lost  my 
daughter ;  she  left  here  two  hours  ago  on  a  Robson  car ; 
can  you  help  me  find  her?" 

One  effect  of  the  new  bureau  which  the  company 
officials  noted  is  the  increase  in  the  number  of  com- 
plaints regarding  service.  This  is  due  to  the  fact  that 
the  place  where  such  complaints  may  be  lodged  is  much 
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INFORMATION    AND   COMPLAINT   BUREAU 


COMPLAINT    OR    SUGGESTION 


I.  Name 

^  AddreM 

3.  Date  of  iDddent- 
-4.  Car  No.— 

«5.  Route 


Itoa.- 


—        -      Phone  No. 

~> Date  reported 


•4.  Deaetiptioii  of  employm  if  above  partienlan  are  kdiiv : 


Particnlan  of  InddMit  ^ 


— :-— ^r. ■■ ^— !■ 

— ^ ^^^-^^ 

-    K. 

P»r                                                 _    .              -               - 

-  QoMtknia  4,  E  u>d  S  apt^j  ant)  t 

FORM  USED  FOR  FILING  COMPLAINTS  AND  SUGGESTIONS 

more  readily  accessible  than  before.  To  illustrate,  in 
June  Assistant  General  Manager  W.  G.  Murrin 
received  sixty-seven  railway  department  complaints  as 
against  forty-two  in  May.  This  was  considered  a  very 
satisfactory  result  for  the  reason  that,  had  the  patrons 
not  been  able  to  lodge  their  complaints  easily  they 
would  have  nursed  any  resentment  they  had  against  the 
company,  whereas  a  brief  explanation  might  have 
cleared  up  the  difficulty  in  almost  everj'  case. 

The  bureau  also  exerts  a  wholesome  influence  upon 
the  departments  affected  by  the  complaints  received. 
While  many  small  misunderstandings  which  might 
never  have  come  to  light  but  for  the  convenience  and 
accessibility  of  the  bureau  are  satisfactorily  cleared  up 
at  the  wicket,  a  full  report  of  all  complaints  is  made  to 
the  management;  and  they  are  then  directed  to  the 
officials  affected,  enabling  them  to  determine  and 
remedy  the  causes  for  complaint.  Incidentally  this  acts 
as  a  check  upon  the  efficiency  of  the  departments  con- 
cerned, for  where  a  cause  of  misunderstanding  or  dis- 
satisfaction has  been  thus  brought  to  the  attention  of 
the  official  responsible,  he  cannot  do  otherwise  than  see 
that  it  is  remedied  and  its  recurrence  prevented. 
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The  Information  and  Complaint  Bureau  is  well  sup- 
plied with  time-tables  and  other  literature  for  distribu- 
tion. In  handling  inquiries  and  complaints  a  few  simple 
printed  forms  are  used,  of  which  two  are  reproduced. 
One  is  a  3  X  5-in.  slip  used  in  referring  a  complainant 
or  inquirer  to  the  proper  company  official  when  the 
matter  cannot  be  handled  by  the  bureau  itself.  The 
other  is  a  letter  sized  form  for  filing  complaints  or  sug- 
gestions in  a  rather  formal  manner. 


permits  of  twelve  standees.  The  bus  proper  seats 
twenty-five,  so  there  is  a  total  capacity  of  thirty-seven. 
The  roomy  rear  platform,  the  low  step  and  the  seating 
arrangement  expedite  loading  and  unloading  passengers 
and  the  camel-back  design  permits  the  elimination  of  a 
bulkhead  and  a  great  reduction  in  weight,  to  say  nothing 
of  placing  the  driver  closer  to  the  traffic  and  eliminating 
a  great  deal  of  waste  space  found  in  earlier  designs. 


A  Camel-Back  Motor  Bus 

THE  Associated  Equipment  Company,  designers  and 
builders  of  the  London  General  Motor  Company's 
omnibuses,  had  a  unique  and  new  design  of  single-deck 
two-man  bus  on  exhibition  at  the  Antwerp  Exposition. 


r 


GEMRAL 


A   UNIQUE    MOTOR   BUS    AT    THE    ANTWERP    EXPOSITION 

The  driver  is  placed  at  the  side  of  the  engine,  instead 
of  behind,  which  increases  the  loading  platform  by  3  ft. 
6  in.  without  adding  to  the  over-all  length  of  the  bus. 
It  also  gives  a  more  uniform  distribution  of  weight 
between  the  front  and  rear  axles  and  decreases  the 
overhang  of  the  body  on  the  rear.  A  special  spring  is 
used  which  produces  a  very  comfortable  riding  vehicle. 
The  height  of  the  top  frame  from  the  ground  is  2  ft.  5  in. 
The  chassis  weighs  about  3,000  lb.  and  will  carry  a 
total  load  of  7,000  lb.,  including  the  body,  on  the  frame. 

Another  feature  of  the  bus  is  the  rear  platform,  which 


Steam  Versus  Electric  Locomotives 

AT  A  JOINT  meeting  of  the  New  York  section  of  the 
L  American  Institute  of  Electrical  Engineers  and  the 
metropolitan  and  railroad  sections  of  the  American  So- 
ciety of  Mechanical  Engineers  at  the  Engineering 
Societies  Building  on  Oct.  22  a  number  of  prominent 
engineers  will  discuss  the  relative  advantages  of  modern 
steam  and  electric  locomotives. 

The  subject  will  be  introduced  by  Frank  J.  Sprague, 
consulting  engineer.  The  advantages  of  electric  loco- 
motives will  be  presented  by  A.  H.  Armstrong,  chair- 
man electrification  committee.  General  Electric  Com- 
pany, and  F.  H.  Shepard,  director  of  heavy  traction 
Westinghouse  Electric  &  Manufacturing  Company,  and 
the  advantages  of  steam  locomotives  by  John  E.  Muhl- 
feld,  of  the  Railway  and  Industrial  Engineers,  Inc.,  and 
another  speaker  to  be  announced  at  the  meeting. 

The  electric  point  of  view  will  be  discussed  by  C.  H. 
Quinn,  chief  electrical  engineer  Norfolk  &  Western 
Railway  Company;  A.  L.  Ralston,  mechanical  superin- 
tendent New  York,  New  Haven  &  Hartford  Railroad; 
R.  Beeuwkes,  electrical  engineer  Chicago,  Milwaukee  & 
St.  Paul  Railway,  and  E.  B.  Katte,  chief  engineer  elec- 
tric traction  New  York  Central  Railroad,  and  the  steam 
point  of  view  by  W.  L.  Bean,  assistant  general  me- 
chanical superintendent  New  York,  New  Haven  &  Hart- 
ford Railroad;  A.  W.  Gibbs,  chief  mechanical  engineer 
Pennsylvania  System;  F.  H.  Hardin,  chief  engineer  of 
motive  power  New  York  Central  Railroad  and  W.  F. 
Kiesel,  Jr.,  mechanical  engineer  Pennsylvania  Railroad. 
The  discussion  will  be  closed  by  George  Gibbs,  con- 
sulting engineer  Pennsylvania  Railroad. 


pie  Coal  Shortage  5«&f/,/./ 

I  Next  to  wages,  o\xr  coal  bill  is  the 
t>iggest  we  have .  The  liuerborou^h 
has  to  use  to  provide  the  publicis 
transportation; 

About  2000  Tons  A  Day 


to  gc- 

thiiu. 


ail  '  Do  vou  rind  it  hard 
:  gOiOt^  to  tell  vou  5onie- 
-r  t>t'  iKilleims  about  coal. 


Coalj^Story  Told  by  Interborough 

The  Interborough  Rapid  Transit 
Company  has  been  telling  the  story  of 
coal  scarcity  to  the  people  of  New 
York  through  a  series  of  bulletins 
carrieii  in  the  subway  and  elevated 
railway  cars  of  its  system.  The  series 
began  with  No.  26  of  the  "Subway 
Sun"  and  "Elevated  Express"  pub- 
lished during  June,  and  ran  through 
five  issues  of  these  bulletins.  The  en- 
tire series  is  reproduced  for  the 
benefit  of  other  railway  companies 
which  may  want  to  present  the  facts 
in  regard  to  their  coal  supply  to  the 
public. 


She  ^"uMkB  §ixn"'"'Vi::' 


'tin-2 


Getting  Coal  -  Bulk 

Do  vou  lind  coal  liai-d  to  get  ? 
Read  this  fioni  a  report  of  the  United  States 
Bituniiiious  Commission- 

"  An  acute  shortage  of  coal  cars  at 
the  iniiies  has  retarded  movement 
«  « t  Anxietv  has  l>eei\  cxpi-cssal  o^w 

the   ?upplv  of  coal  Tor  next  winter,^ 

Some  ol  '■  (1  foi-ccd 

todccir  in     ^ul>i>jv- 


?  She  fuKinag  §xin  *^ 


coal 
Sut  down'' 


In  Case  o/A  Coal  Rij 

.  "What's   the  idea', vou. 
shortage  CuUctini 

Wc  hope  not  ^^J^^^^HpF'wc  may  have  to 
(urn  off  A^^^^t^^^T  A  little  heat  but 
wc_e.?^fll^^^^Hp^^j'  u  ninng , 

owner?  o/    tlic  Subwavi?., 
you  arc   entitled   to  UiTbw 
I   vour   coal  problerti .         More 
ietaiis   ncjXl    t>>ne. 


j5^^Costo/CQi 

See  ho\v  the  coal , 

(fiscal. 


pne  up- 
Zost 

"j-!!. 716,  696 

'4.245.000 


fca!  year   1931.  we  estimate   that 
IfTi  will  be  at  least  jJ.OOO.OOO  bigger 
^st  year,     TaUea    a  lot    more    iiicUels- 
5bo.  OOO   mote !         ,  .         _  , 


L    uhc  P-lcuafc^'^txprcss 


Coal  and^Q^  Sub^s 

Uur  coal  bills  have  increased  since  1916 
about  ''^SOOfOOO^gfgtH 

Thus  only  one  item.  Subways  do  noi  pay 
under  present  conditions  on  a  5  cent  fare, 

But  Newtoriv.  needs  more  Subways  to  care 
forgpowinjj  traffic.  Wheic  will  the  nicmey  come 
ftam  under  these  conditions? 
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City  Will  Run  Lines 

Plans  to  Take  Over  Staten  Island  Mid- 
land for  One  Year — Will  Charge 
Nickel   Fare 

Mayor  John  F.  Hylan  of  New  York 
City  will  shortly  be  given  an  opportun- 
ity to  try  out  his  theories  of  municipal 
ownership.  An  agreement  has  been 
reached  by  Grover  A.  Whalen,  Com- 
missioner of  Plant  and  Structures,  and 
Jacob  Brenner,  receiver  of  the  Staten 
Island  Midland  Railway,  Richmond 
Borough,  under  which  the  city  will 
take  over  the  company's  lines  and  will 
operate  them  beginning  about  Dec.  1. 
A  5-cent  fare  will  be  charged. 

The  plan  provides  in  brief  for  taking 
over  the  property  for  one  year.  Dur- 
ing the  first  six  months  the  profits,  if 
any,  will  go  to  the  city,  which  will  also 
have  to  make  up  for  probable  deficits. 
During  the  second  six  months  the  prof- 
its, if  any,  are  to  be  divided  evenly 
between  the  city  and  the  company.  A 
clause  in  the  agreement  provides  that 
the  Richmond  Light  &  Railroad  Com- 
pany, which  has  been  supplying  electric 
current  to  the  road,  shall  continue  do- 
iiig  so  at  cost,  which  is  to  be  fixed  by 
an  expert  for  the  city  and  another  for 
the  company.  If  these  two  experts  fail 
to  agree  Federal  Judge  Chatfield  will 
decide  the  question. 

City  to  Furnish  Equipment 

The  city  agrees  to  operate  the  cars  on 
the  schedules  in  force  prior  to  the  ces- 
sation of  operation  last  January  and  to 
provide  the  necessary  rolling  stock  and 
equipment  to  make  this  possible.  It  is 
also  provided  that  either  party  to  the 
agreement  may  terminate  it  on  thirty 
days'  notice. 

The  city  has  at  its  disposal  $300,000 
appropriated  by  the  Board  of  Estimate 
for  the  purchase  of  rolling  stock  and 
equipment  and  to  start  the  lines  run- 
ning. It  was  said  on  Oct.  9  that  the 
Midland  Company  has  only  about  half 
a  dozen  cars,  and  that  if  the  city 
intended  to  operate  on  the  schedules  of 
last  January  it  will  be  obliged  to  have 
at  least  twenty  cars,  which  was  the 
number  owned  by  the  company. 

The  Midland  company,  on  the  plea 
that  it  could  not  pay  expenses  with  a 
5-cent  fare,  ceased  operating  last 
January.  This  action  followed  much 
agitation  on  the  part  of  the  company, 
the  Public  Service  Commission,  the 
Staten  Island  public,  the  Board  of  Es- 
timate and  the  various  civic  organiza- 
tions. When  Mr.  Brenner  was  ap- 
pointed receiver  he  tried  to  take  pos- 
session of  the  company's  property;  but 
found  very  little  of  it.  When  he  was 
urged  to  set  the  cars  running  he  re- 
torted that  he  could  not  find  any  cars. 


The  Board  of  Estimate  ordered  the 
company  to  resume  operation,  and  its 
failure  to  obey  the  order  resulted  in  a 
resolution  passed  by  the  board  declar- 
ing the  company's  franchise  forfeited. 
At  the  expiration  of  the  ninety  days 
required  before  such  an  order  could  be- 
come effective,  action  was  delayed  by 
the  fact  that  the  property  was  in  the 
possession  of  the  Federal  court,  that 
the  company  was  bankrupt  and  that 
nothing  could  be  done  with  it  unless 
the   court   consented. 

Service  Resumption  Called  "Bluff" 

Late  in  September  the  company  re- 
sumed operation,  but  charged  an  extra 
3  cents  for  passengers  to  and  from  St. 
George,  because  it  operated  for  a  short 
distance  over  the  tracks  of  the  Rich- 
mond Light  &  Railroad  Company. 
Staten  Island  citizens  objected  stren- 
uously to  this  and  declared  it  was  only 
a  trick  to  save  the  franchise  of  the 
company  from  being  forfeited  and  to 
cpable  it  to  obtain  an  8-cent  fare,  which 
the  Richmond  company  is  charging  by 
virtue  of  an  order  by  the  Public  Ser- 
vice Commission.  It  was  also  charged 
that  the  receivers  of  the  two  railroads 
were  acting  as  one  and  were  in  a  plan 
to  mulct  the  public. 


Sixty  Cents  for  Covington  Men 

After  several  weeks  of  investigation 
the  board  of  arbitration  which  has  been 
considering  the  demands  of  the  em- 
ployees of  the  Cincinnati,  Newport  & 
Covington  Railway,  Covington,  Ky.,  for 
an  increase  in  wages,  has  filed  its 
report  granting  a  20  per  cent  advance 
in  the  wages  of  motormen,  conductors, 
shopmen  and  power  house  men  em- 
ployed by  the  company.  The  report 
fixes  the  schedule  at  56  cents  an  hour 
for  the  first  three  months;  57.6  cents 
an  hour  for  the  next  nine  months  and 
60  cents  an  hour  thereafter.  This  is  1 
cent  an  hour  more  than  was  recently 
granted  by  the  Cincinnati  Traction 
Company  to  its  men.  The  board  is  com- 
posed of  Judge  John  M.  Lassing,  repre- 
senting the  company;  John  M.  Corbin, 
representing  the  carmen,  and  William 
L.  Glazier,  for  the  public. 

Judge  Lassing  favored  granting  an 
18  per  cent  increase  and  objected  to 
granting  the  employees  a  higher  in- 
crease than  was  given  by  the  Cincinnati 
Traction  Company. 

The  report  recommends  that  the  raiF- 
way  give  up  its  perpetual  franchises  in 
Kentucky  cities  and  that  the  officers  of 
the  company  seek  a  conference  with  the 
city  officials  relative  to  obtaining  a 
uniform  franchise  in  all  of  the  cities 
which  will  allow  them  to  increase  fares 
to  improve  the  service. 


Would  Cost  $97,000,000 

Rapid    Transit    System    for    St.    Louis 

Urged  by  City  Plan  Commission — 

Many  Lines  Needed 

Recommendations  for  a  system  of 
rapid  transit  for  St.  Louis,  Mo.,  which 
call  for  the  utilization  of  the  present 
Washington  Avenue  and  Eighth  Street 
railway  tunnel  and  the  construction  of 
a  subway  system  at  a  total  estimated 
cost  of  $97,000,000  are  contained  in  a 
report  which  has  been  submitted  by 
the  City  Plan  Commission  of  St.  Louis 
to  the  Board  of  Public  Service.  The 
report,  which  is  the  result  of  a  year 
and  a  half  of  study,  is  a  comprehensive 
digest  of  the  transportation  problem 
confronting  the  city  at  present,  and  is 
also  a  frank  analysis  of  the  difficulties 
confronting  the  United  Railways.  It 
also  contains  much  constructive  criti- 
cism of  conditions  which  have  com- 
bined to  bring  about  what  the  com- 
mission regards  as  an  unsatisfactory 
system  of  transportation. 

Would  Abandon  Some  Lines 

The  plan  calls  for  a  gradual  develop- 
ment of  the  local  transportation  sys- 
tem to  meet  the  city's  growth  in  the 
next  ten  to  twenty-five  years  and  also 
suggests  a  supplementary  plan  for  a 
rapid  transit  system  of  subways  and 
elevated  tracks  after  the  reorganized 
surface   lines   have   been   outgrown. 

It  is  recommended  that  existing  sur- 
face lines  be  rerouted,  that  some  lines 
be  abandoned  and  that  new  ones  be 
built.  These  changes  are  discussed  in 
detail.  The  construction  program 
would  be  undertaken  in  three  sections. 
It  is  suggested  that  the  plan  be  carried 
out  slowly  for  economic  and  physical 
reasons.  The  plan  is  somewhat  sim- 
ilar to  the  plan  submitted  to  the  De- 
partment of  Public  Utilities  recently 
by  C.  E.  Smith,  consulting  engineer  for 
the  city.  The  cost,  however,  is  es- 
timated at  $97,000,000,  while  the  cost 
of  executing  Mr.  Smith's  plan  would  be 
approximately    $200,000,000. 

Many  Districts  Lack  Service 

At  present  1  per  cent  of  the  city's 
area  is  more  than  one-quarter  of  a 
mile  from  a  car  line.  Under  the  plan 
proposed  this  area  would  be  reduced  to 
less  than  3  per  cent.  To  accomplish 
this  result  many  miles  of  single  and 
double  track  would  have  to  be  con- 
structed and  21  miles  of  single  track 
and  23  miles  of  double  track  would 
have  to  be  abandoned. 

The  report  touches  only  briefly  on 
finances.  It  opposes  a  uniform  fare 
and  points  out  that  there  is  a  tendency 
toward  municipal  credit  and  control  in 
the  operation  of  electric  railways. 
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Seattle  Mayor  Asks  Re-Deal 

Demands  Revision  or  Cancellation  of  Original  Contract  for  Purchase 
of  Lines— Sees  $90,000  Monthly  Loss  to  City 

Mayor  Hugh  M.  Caldwell  of  Seattle,  Wash  ,  in  a  recent  public  address  went 
into  details  in  regard  to  the  municipal  railway  situation  in  Seattle  and  explained 
the  city's  peculiar  position  in  operating  a  railway  system  in  which  it  has  not 
now,  and  will  not  have  when  the  system  is  paid  for,  "one  dollar  invested." 
Mayor  Caldwell  stated  that  the  contract  entered  into  with  the  Puget  Sound 
Traction,  Light  &  Power  Company  was  virtually  written  in  its  entirety  by  the 
attorney  for  the  company,  and  was  so  written  as  to  "protect  the  vendor."  The 
Mayor  expressed  himself  as  in  favor  of  rewriting  or  canceling  the  contract, 
but  he  would  not  make  any  definite  statement  as  to  the  possibility  of  this  being 
successfully  done  until  he  had  completed  his  inquiry  into  the  transaction.  He 
declined  to  take  the  initiative  in  offering  any  suggestions  to  the  City  Council 
as  to  a  change  in  the  policy  of  the  city  in  regard  to  the  operation  of  the  local 
transportation  system. 


THE  Mayor  said  that  Seattle  is 
trying  to  do  what  no  other  munic- 
ipal corporation  ever  attempted 
and  what  no  public  service  commission 
would  allow  a  privately-owned  corpora- 
tion to  do,  namely,  make  its  patrons 
(the  patrons  of  its  electric  railways) 
pay  for  the  entire  system,  including 
depreciation  charges,  Interest  on  invest- 
ment and  the  capital  invested. 

Mayor  Assails  Contract 

Startling  figures  throwing  light  on 
what  the  street  railway  system  would 
cost  Seattle  were  given  by  Mayor  Cald- 
well in  support  of  his  statement.  He  be- 
gan with  the  capital  investment  of  $17,- 
215,000,  made  up,  he  said,  of  $775,000  of 
general  bonds  voted  by  the  people,  and 
of  $16,440,000  in  utility  bonds  which 
are  a  lien  on  the  lines,  and  payable 
solely  out  of  the  receipts  of  the  rail- 
way lines.  A  monthly  depreciation 
charge  of  $56,415  has  to  be  made 
against  the  lines  by  the  State  Bureau 
of  Accountants,  he  said,  which  in  the 
eighteen  years  required  to  pay  off  the 
principal  will  amount  to  a  total  of 
$12,185,776.  This  depreciation  charge, 
according  to  City  Comptroller  Carroll 
and  Mayor  Caldwell,  really  does  not 
exist.  "No  money  has  been  paid  in  the 
depreciation  fund,"  said  Mayor  Cald- 
well. In  explaining  this  situation  the 
Mayor  said: 

In  conferring:  with  representatives  of  the 
.•^tatu  Bureau  of  Accountants  I  attempted 
to  learn  what  should  be  done  with  this 
money,  if  any  was  in  the  fund.  The  bu- 
reau .s  suggestion  was  that  the  money  be 
Invented  in  income  securities,  a  course  I 
consider  doubtful  when  tlie  sy.stem  is  pay- 
InK    nitercst  on   its  own  bonds. 

Sees  $90,000  Monthly  Loss 

.4t  the  rate  of  present  expenditures 
by  the  city  for  upkeep  and  maintenance 
of  the  city  lines,  the  Mayor  said  that 
at  the  end  of  the  eighteen-year  period 
the  city  will  have  put  back  into  the 
lines  in  upkeep  a  total  of  $21,886,552. 
In  discussing  the  item  of  depreciation, 
the  Mayor  used  figures  for  August.  In 
that  month,  the  city  spent  approxi- 
mately $100,000  for  upkeep  of  the  lines, 
but  to  this  figure  would  have  to  be 
added  the  $56,000  monthly  depreciation 
charge  demanded  by  the  State.  As  a 
result,  August  would  show  a  net  loss 
of  $26,538.  If  the  same  plan  is  fol- 
lowed, he  .said,  and  adding  the  $64,000 
a  month  which  must  be  set  aside  begin- 


ning Jan.    1   next  as  payment  on  the 

principal,  the  city  vdll  be  something  like 

$90,000  "in  the  red"  every  month. 

The    Mayor    arraigned    the    present 

agreement  as  follows: 

The  present  scheme  is  to  have  the  car 
riders  pay  all  operation,  upkeep,  mainte- 
nance, depreciation,  dividends  on  capital 
investment,  and  retire  the  entire  capital 
investment  in  eighteen  years,  at  which  time 
the  car  patrons  will  not  own  the  lines,  but 
they  will  belong  to  the  corporation  of  the 
city  of  Seattle,  which  will  at  that  time, 
under  the  present  plan,  not  have  invested 
a  dollar  therein.  Even  if  we  concede  that 
those  who  ride  upon  the  street  cars  are  the 
only  ones  interested  tlierein  and  that  the 
merchants  and  property  owners  of  the  city 
And  it  of  no  financial  benefit  to  them  to 
have  a  going  street  ear  system,  for  which 
they  would  be  willing  to  pay  nothing,  it 
is  still  a  human  impossibility  successfully 
to  navigate  the  fatuous  course  that  "we 
are  now  embarked  upon.  Shall  we  con- 
tinue to  raise  the  street  car  fares  during 
the  next  eighteen  years,  until  they  reach 
a  point  where  an  insufflcient  number  will 
ride  on  the  street  cars  to  make  their  opera- 
tion worth  while,  or  shall  we  give  the 
.Stone  &  Webster  people  a  better  contract 
than  they  made  by  making  an  entrance 
into  the  general  fund  in  order  to  keep  the 
.•system  going? 

Vacations  for  employees,  a  5  per  cent 
return  on  the  capital — greater  than 
the  former  owners  of  the  line  said  they 
made — and  other  factors  underlying  the 
present  situation  were  scored  by  the 
Mayor  as  contributing  to  the  city's 
dilemma.  The  city,  to  date,  according 
to  the  Mayor,  has  not  had  to  pay  any 
of  the  principal  due  on  the  bond  issues. 
It  is  at  the  present  time,  however,  pay- 
ing out  of  its  railway  revenue  all  oper- 
ating and  maintenance  expenses  and  is 
paying  dividends  of  $72,138  a  month  on 
the  capital  valuation  of  $17,215,000. 
These  dividends  are  being  paid  in  the 
form  of  interest  on  bonds,  that  on  the 
general  bonds  being  4i  per  cent  and 
43  per  cent;  on  all  of  the  utility  bonds 
except  $100,000,  5  per  cent;  and  on  this 
$100,000  issue,  6  per  cent.  The  Mayor 
said: 

The.se  dividends,  amounting  to  $865,658 
plus  per  annum,  are  certainly  much  gi'eater 
llian  were  paid  by  the  Puget  Sound  Trac- 
tion, Light  &  Power  Company  before  wo 
took  over  its  system.  In  addition  to  the 
dividends  we  are  paying  operating  ex- 
penses, whicli  for  the  eight  montTis  ending 
Sei>t.  1  amounted  to  $3,772,255.  Included 
in  this  amount  was  the  expense  incurred 
in  maintenance  of  track  and  structure, 
$308,507,  and  in  the  maintenance  and  up- 
keep of  eciuipment,  $502,105.  In  other 
words  the  amount  that  was  set  aside  and 
usKil  monthly  for  the  upkeep  of  track  and 
••quipment  averaged  for  the  first  eight 
montlis  of  this  year.  $101,325. 

Mayor  Caldwell  called  attention  to 
the  fact  that  under  the  contract  of  pur- 
cha.se   of   the   lines   the   city   agr'eed   to 


pay  all  operating  expenses  and  charges, 
including  interest,  out  of  the  receipts 
and,  moreover,  agreed  to  pay  the  $15,- 
000,000  out  of  the  receipts  at  the  rate 
of  $833,000  a  year,  beginning  March  1, 
1921.  Under  these  terms,  he  pointed 
out,  the  payment  of  the  principal  is 
made  a  first  lien  upon  the  gross  re- 
ceipts. The  city  ia  thus  confronted 
with  this  situation : 

The  depreciation  ciiarge  whicli  the  State 
Bureau  insists  upon  amounts  to  $676,987 
a  year ;  the  principal  to  be  paid  the  bond- 
holders for  the  Puget  Sound  Traction  sys- 
tem amounts  to  $833,000,  exclusive  of  the 
interest,  which  Is  now  $750,000  a  year,  but 
which  will  decrease  in  proportion  to  the 
number  of  annual  payments  on  the  prin- 
cipal. During  the  eighteen  years  that  will 
be  rec^uired  to  pay  the  principal  the  city 
will  have  charged  as  depreciation  a  total 
of  $12,185,776.  These  flgur.-s  indicate  that 
tlie  city  will,  during  tlie  eighteen  years 
in  question,  have  charged  off  the  entire 
value  of  the  lines,  and  will  have  put  back 
into  the  system  the  sum  of  $21,886,552  for 
upkeep  and  maintenance,  besides  having  re- 
tired the  entire  capital  stock  of  $17,215,000. 

The  Mayor  pointed  out  that  the  lines 
are  being  operated  this  year  under  a 
general  wage  increase  of  11.38  per  cent 
over  the  scale  of  August,  1919.  The 
item  of  vacation  expense  was  also  re- 
ferred to,  the  Mayor  stating  that  the 
vacation  expense  for  next  year  for  the 
employees,  giving  them  a  vacation  with 
full  pay,  will  amount  to  about  $100,000. 

"Dividend"  of  5  Per  Cent 

Mayor  Caldwell  referred  several  times 
to  the  fact  that  the  private  company, 
according  to  its  own  statements,  at  no 
time  paid  anything  like  5  per  cent  on 
the  capital  invested.  He  stated  that  the 
company  claimed  that  at  no  time  during 
the  last  few  years  was  it  able  to  pay 
more  than  3  per  cent  plus  on  the  money 
invested.  Also,  under  the  system  of 
charging  depreciation  by  the  private 
company,  the  charge  was  only  a  small 
amount  compared  to  the  $56,000  advised 
by  the  State  Bureau  of  Accounts. 

Mayor  Caldwell  pointed  out  that  the 
number  of  passengers  carried  has  fallen 
off,  the  figures  for  the  month  of  August 
showing  that  2,000,000  fewer  persons 
were  carried  than  during  August,  1919. 
Notwithstanding  this  fact,  the  gross 
revenue  for  the  month  showed  a  net 
increase  of  $31,741.  More  than  $16,000 
of  this  amount  was  consumed  in  vaca- 
tions, which  were  not  a  charge  in  1919. 

In  referring  to  the  jitney  situation 
Mayor  Caldwell  stated  that  since  thou- 
sands of  people  depend  upon  this  form 
of  transportation  the  city  should  not, 
in  his  opinion,  abolish  jitneys  unless  it 
can  offer  some  other  form  of  satisfac- 
tory and  rapid  transportation,  merely 
to  increase  the  revenues  of  the  railway 
lines. 

Calvin  H.  Hagan,  financial  expert, 
has  written  a  letter  to  Mayor  Caldwell 
in  which  he  supports  the  stand  taken 
by  the  Mayor.  Mr.  Hagan  suggests 
the  adoption  of  an  amortization  plan 
under  which  the  city  would  be  able  to 
make  the  required  payments  for  the 
railway  lines  and  which  he  believes 
would  be  satisfactory  to  the  Stone  & 
Webster  interests.  No  formal  action 
will  be  taken  by  the  Mayor  until  the 
completion  of  his  investigation  into  the 
purchase  of  the  property. 
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Utility  Board  Ousted 

Governor    Removes    New    Jersey    Com- 
missioners  for  Neglect  of   Duty — 
General  Incompetency  Charged 

Gov.  Edward  I.  Edwards  of  New 
Jersey  on  Oct.  14  removed  from  office 
upon  charges  of  misconduct  and  neg- 
lect of  duty  the  four  members  of  the 
State  Board  of  Public  Utility  Com- 
missioners. At  the  same  time  the 
Governor  appointed  three  members  of 
a  new  commission  and  called  a  session 
of  the  State  Senate  for  Oct.  19  to  act 
upon  his  nominations.  The  three  new 
commissioners  are  Col.  Walter  F. 
Whittemore,  Republican,  an  engineer 
and  a  member  of  the  State  Highway 
Commission;  Representative  James  A. 
Hamill,  Democrat,  a  lawyer;  and  Ar- 
thur A.  Quinn,  Democrat,  president  of 
the  State  Federation  of  Labor. 

The  four  commissioners  removed 
from  office  are  President  John  W.  Slo- 
cum,  George  F.  Wright,  Harry  L. 
Knight  and  Andrew  Gaul,  Jr.,  of  Ridge- 
field.  In  announcing  his  decision.  Gov- 
ernor Edwards  sent  the  following  letter 
to  each  of  the  ousted  commissioners: 

You  will  please  take  notice  that  I  iiave 
found  and  determined  that  you  are  guilty 
of  neglect  of  duty  and  misconduct  in  office 
as  a  member  of  the  Board  of  Public  Util- 
ity Commissioners  of  this  state  and  for  this 
reason  have  and  do  now  remove  you  from 
such  office.  A  cony  of  the  conclusions  as 
reached  by  me   is   inclosed. 

Charges  Brought  by  City 

The  ousted  commissioners  were  ap- 
pointed by  ex-Gov.  Walter  E.  Edge. 
The  board  has  long  been  under  ciiti- 
cisrfi.  The  complaint  is  that  it  has 
favored  the  Public  Service  Corporation 
as  against  the  public  interest.  A  year 
ago  the  town  of  Montclair  preferred 
charges  against  the  commission.  Act- 
ing Governor  Runyon  heard  those 
charges,  but  dismissed  them.  Then  last 
spring  Jersey  City  preferred  other  and 
more  serious  charges  and  it  is  on  the 
basis  of  these  that  the  Governor  acted. 

Summarizing  his  findings,  Governor 
Edwards  made  the  following  state- 
ment: 

The  fact.s  di.'iclosed  in  this  case,  upon 
which  I  have  arri\ed  at  mv  conclusion, 
show  not  only  that  these  men  (the  ousted 
commissioners)  have  been  guiltv  of  neglect 
of  duty  and  misconduct  in  office,  but  they 
explain  clearly  why  these  men  have  los't 
the  confidence  of  the  public.  The  powers 
intrusted  to  this  commission  are  extensive 
and  affect  not  only  the  rights  of  the  pub- 
lic, but  the  immense  investments  that  have 
lieen  made  in  the  construction  of  these 
luoperties. 

The  delays  and  vacil/lations  of  these 
commissioners  have  created  a  serious  con- 
dition of  doubt  as  to  the  safety  of  existing 
and  future  investments.  It  is  as  important 
to  the  capitalists  who  invest  monev  in  the 
construction  of  a  public  utility,  anil  to  the 
financial  institutions  which  lend  monev 
upon  the  securities  of  public  utilities,  that 
tlure  should  be  a  definite  rule  of  law  and 
))rocedure,  promptly  and  impartially  aj)- 
lilied.  at  all  times,  for  the  protection  of 
these  investments,  as  that  there  should  be 
protection  for  the  public  against  exactions 
of  capital. 

Among  the  outstanding  charges  sus- 
tained by  Governor  Edwards  as  cause 
for  the  removal  of  the  commissioners 
were  failure  to  require  setting  aside  of 
adequate  depreciation  accounts;  favorit- 
ism and  bias  toward  subsidiary  com- 
panies of  the  Public  Service  Corpora- 
tion; delay  in  valuing  the  property  of 


the  Public  Service  Railway  and  the 
Public  Service  Electric  companies;  fix- 
ing iftcreased  retroactive  rates  for  the 
Public  Service  Electric  Company;  es- 
tablishing seven  rates  on  Public  Ser- 
vice Railway  lines  in  one  year  without 
sufficient  reason;  failure  to  recommend 
changes  in  the  utilities  law  shown  to 
be  necessary  by  experience;  permitting 
diversion  of  proceeds  of  bond  issues 
to  the  account  of  working  capital;  es- 
tablishing unnecessarily  long  and  ex- 
tensive processes;  retention  of  experts 
biased  toward  corporate  interests,  and 
discrimination  in  granting  promptly  ap- 
plications of  public  service  companies 
and  delaying  decisions  in  other  cases. 

Governor  'Edwards  began  his  con- 
clusions by  meeting  the  arguments  of 
counsel  for  the  commissioners  that  he 
lacked  power  to  remove  them  from 
office.  He  took  the  position  that  if 
such  action  on  his  part  was  an  inva- 
sion of  judicial  powers  vested  in  the 
courts,  it  would  be  equally  an  assump- 
tion of  judicial  power  for  him  to  hold 
the  public  utilities  act  unconstitutional. 
On  this  point  the  Governor  said: 

The  first  answer  to  the  objection  is  that 
the  statute  e.stablishinK  the  Board  of  Pub- 
lic Utility  Commissioners  provides  that  the 
Go\'ernor  may  remove  any  commissioner 
for  neglect  of  duty  or  misconduct  in  of- 
fice, giving  to  him  a  copy  of  the  charges 
against  him  and  an  opportunity  of  being 
IJUblicy  heard  in  person  or  by  counsel  in 
his  own  defen.se  upon  not  less  than  ten 
days'  notice.  The  legislative  intent, 
therefore,  is  clear,  and  that  is  not  ques- 
tioned by  the  counsel  for  the  accused  com- 
missioners. 

If  1  decline  to  consider  charges  against 
these  commissioners,  or  if  I  find  them 
guilty  and  neglect  to  remove  them,  it  is 
plain  that  1  am  violating  a  duty  laid  upon 
me  by  the  I^egisiature.  I  am  unwilling  in 
this  case  to  take  the  resixjnsibility  of  de- 
claring this  provision  of  the  public  ulilitv 
act    unconstitutional. 


Receivers  Denied  Increased 
Compensation 

An  application  by  the  three  receivers 
of  the  Rhode  Island  Company,  Provi- 
dence, R.  I.,  for  increased  compensa- 
tion on  account,  has  been  denied  by 
Judge  Chester  W.  Barrows  in  Superior 
Court.  The  receivers,  Frank  H.  Swan, 
Theodore  Francis  Green  and  Zenas  W. 
Bliss,  presented  the  petition  asking  for 
an  increase  of  $450  each  a  month, 
through  their  attorney,  Cliffoi-d  Whipple. 

The  receivers  of  the  Rhode  Island 
Company  were  each  allowed  $12,000  on 
account  for  the  first  year  of  the  re- 
ceivership when  the  matter  came  be- 
fore Presiding  Justice  Tanner  for  a 
hearing,  no  one  having  presented  any 
objections  to  the  sum  fixed  by  the  court. 
In  their  petition  pre.sented  to  Judge 
Barrows  recently,  the  receivers  asked 
for  an  allowance  of  $1,450  each  a  month 
on  account,  for  the  period  of  seven 
months  which  has  elapsed  since  the  last 
settlement  was  made. 

In  arguing  for  increased  compensa- 
tion, Mr.  Clifford  reminded  the  court 
that  at  the  time  the  receivership  was 
established  prospects  for  an  early  re- 
organization of  the  railway  was  very 
bright,  but  that  with  the  present  un- 
certainty of  the  situation  the  receivers 
should  be  allowed  compensation  more 
nearly  approaching  the  sum  that  would 
finally  be  requested. 


Eight  Cents  in  New  Orleans 

Advance    in    Fare    Adopted    as    Means 

of  Averting  Threatened  Strike — 

Wage    Award    Met 

Beginning  Oct.  21,  the  people  of  New 
Orleans,  La.,  will  be  charged  8  cents 
for  car  fare.  This  decision  was  reached 
by  the  Commission  Council,  at  the  in- 
stance of  a  committee  appointed  by 
the  board  of  directors  of  the  Associa- 
tion of  Commerce,  after  a  long  drawn 
out  conference  with  Assistant  Attorney 
General  Hall,  Major  Behrman  and  Re- 
ceiver O'Keefe,  of  the  New  Orleans 
Railway  &  Light  Company,  as  the  only 
alternative  to  prevent  another  strike  of 
trainmen. 

Mayor  Behrman  was  unwilling  to  give 
the  men  the  award  made  by  the  Spe- 
cial Masters,  awarded  by  Federal 
Judge  Foster,  before  giving  the  public 
a  hearing  in  the  matter,  being  unde- 
cided in  his  mind  whether  a  strike  or 
an  8-cent  fare  would  be  more  expen- 
sive to  the  Community. 

Eight-Cent  Fares  for  Six  Months 

The  representative  of  the  men  and 
attorneys  alleged,  however,  that  the 
men  were  insistent  on  the  carrying  out 
of  the  award  made  to  them  by  the  Spe- 
cial Masters  and  that  unless  the  matter 
was  decided  forthwith  and  the  award 
executed,  they  could  not  be  restrained 
in  their  determination  to  abandon  work. 
It  was  hinted  their  course  would  be 
followed  by  the  employees  of  the  gas 
light  company,  a  contingency  which 
would  make  the  strike  all  the  more  try- 
ing and  vexatious,  since  it  would  cur- 
tail one  of  the  city's  chief  sources  of 
I'ower,   heat  and   light. 

The  agreement  provides  that  an  8- 
cent  fare  shall  be  charged  from  Oct. 
21,  for  a  period  of  six  months,  leaving 
to  the  incoming  administration  the 
solution  of  the  service-at-cost  plan,  the 
valuation  of  the  property  and  other 
controvers  in  question. 


Accidents  Decreased  in  Seattle 

In  a  report  by  D.  W.  Henderson, 
general  superintendent  of  the  Seattle 
(Wash.)  Municipal  Railway,  marked 
i-eduction  is  shown  in  the  number  of 
accidents  on  Seattle's  railway  lines.  In 
the  first  eight  months  of  1920,  accidents 
were  cut  down  from  3  to  53  per  cent 
in  all  classes.  The  effects  of  weekly 
conferences  for  instruction  and  caution 
conducted  by  Mr.  Henderson  are  re- 
flected in  the  report.  The  percentage 
of  claims  against  the  gross  earnings 
for  accidents  are  said  to  be  consider- 
ably less  in  Seattle  than  in  other  cities 
of  the  country  of  the  same  class,  with 
one  or  two  exceptions,  and  these  in 
cities  where  railways  are  operated  on 
level  streets.  The  report  gives  the  fol- 
lowing table  covering  eight  months  of 
1919  and  1920: 


Car  nulliti'ons 
.Auto  rrillisioiiH. .  .  . 

Pftlestr'ans 

.\pri(k'lits  on  run* 
•Step  accide'i1> 
Derailinentf- 
F*jfM*tnieT:ts 
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Men  Accept  Five-Cent  Advance 

The  800  employees  of  the  Middlesex 
&  Boston  Street  Railway,  Newtonville, 
Mass.,  have  accepted  the  company's 
offer  of  a  wage  increase  of  5  cents  an 
hour.  The  old  agreement  under  which 
the  men  have  been  receiving  45,  50  and 
55  cents  per  hour,  according  to  term  of 
service,  expired  on  June  30.  The  men 
then  submitted  demands  for  75,  80  and 
85  cents.  It  is  understood  that  the  in- 
crease will  be  retroactive.  The  company 
announced  that  an  increase  of  5  cents 
an  hour  will  not  necessitate  a  fare  in- 
crease. Pitt  F.  Dred,  president  of  the 
company,  in  a  statement  regarding  the 
acceptance  of  the  increase,  said: 

I  am  very  glad  to  learn  that  the  men 
have  voted  to  accept  the  increase  offered 
by  the  company.  I  have  always  had  a 
strong  conviction  that  the  great  majority 
of  the  men  on  our  system  are  intell'gent, 
level-headed  and  reasonable,  men  ready 
to  do  what  they  believe  to  be  right  and 
fair  when  they  are  in  possession  of  all  the 
facts.  For  this  reason  I  refused  to  make 
an  offer  to  their  committee  unless  they 
would  send  an  accountant  to  examine  our 
books  and  report  the  facts  to  the  men. 

The  cost  to  the  company  is  more  than 
should  be  paid  from  a  business  standpoint 
and  I  believe  the  men  realized  It.  On  the 
other  hand  they,  no  doubt,  felt  that  they 
too  were  making  a  sacrifice.  It  i.s  this 
spirit  of  fairness  and  co-operation  on  the 
part  of  the  men  that  gives  me  courage. 

We  have  been  passing  through  very  haid 
times  for  the  management  and  for  the 
men,  to  say  nothing  about  the  patient  and 
unfortunate  stockholder.  The  men  agreed 
with  me  that  it  would  be  unfortunate  to 
have  a  raise  in  fares  and  certainly  no  gen- 
eral increase  will  be  asked  for  until  we 
have  made  every  reasonable  effort  to  work 
the  proposition  out  on  the  present  basis. 


News  Notes 


Demand  That  Service  Be  Restored. — 

An  ordinance  requiring  the  Atchison 
Railway,  Light  &  Power  Company, 
Atchison,  Kan.,  to  resume  service  on  its 
lines  or  to  pay  a  forfeit  of  $500  a  day 
has  been  passed  by  the  City  Council. 
The  road  has  recently  been  tied  up  by 
a  strike. 

Begin    Work    on    Vehicular    Tube. — 

Ground  was  broken  on  Oct.  12  for  the 
vehicular  tube  under  the  Hudson  River 
which  is  to  connect  Manhattan  Island, 
New  York  City,  with  the  state  of  New 
jersey.  Gov.  Edward  I.  Edwards  of 
New  Jersey  and  Lieut.-Gov.  Harry  C. 
Walker  of  New  York  attended  the  cere- 
mony. The  cost  of  the  project  is  esti- 
mated at  $28,000,000. 

Labor  Shortage  Halts  Improvements. 

— A  shortage  of  labor  in  Dallas,  Tex., 
is  seriously  interfering  with  the  im- 
provement work  being  carried  on  by 
the  Dallas  Street  Railway.  Richard 
Meriwether,  vice-president  and  general 
manager,  recently  stated  that,  in  spite 
of  the  fact  that  the  company  was  pay- 
ing 40  cents  an  hour  to  common  labor- 
ers, sufficient  help  of  this  class  could 
not  be  obtained.  Work  on  various 
betterments  is  therefore  being  delayed. 


Interurban  Tie-up  Ends. — A  strike 
which  tied  up  the  lines  of  the  North- 
western Ohio  Railway  &  Power  Com- 
pany, Toledo,  Ohio,  operating  inter- 
urban trains  between  Toledo  and 
Marblehead,  Ohio,  ended  on  Oct.  8 
when  trainmen  returned  to  work,  ad- 
justments having  been  perfected  on  a 
new  time  schedule  which  caused  the 
trouble.  Trainmen  brought  from  Cleve- 
land to  operate  the  cars  have  returned. 
The  strike  began  on  Oct.  3. 

Towns  Would  Take  Over  Line. — The 
towns  and  villages  served  by  the  Ex- 
t'ter,  Hampton  &  Amherstburg  Street 
Railway,  Hampton,  Mass.,  have  opened 
negotiations  with  the  company  with  a 
view  to  taking  over  its  system  for 
joint  municipal  operation.  The  com- 
pany some  time  ago  announced  its  in- 
tention of  closing  its  lines  and  remov- 
ing the  tracks  because  of  lack  of  funds. 
The  State  Department  of  Public  Util- 
ities has  fixed  $105,000  as  fair  value 
of  the  property. 

City  Ownership  Favored.  —  Acquisi- 
tion of  the  property  of  the  Ottawa 
(Ont.)  Electric  Railway  by  the  city  of 
Ottawa  is  proposed  in  a  report  recently 
submitted  to  the  City  Council  by  the 
Board  of  Control.  The  board  recom- 
mends that  the  rate-payers  pass  upon 
the  question  of  the  city's  taking  over 
the  system  at  a  referendum  election  to 
be  held  in  January.  If  the  voters 
should  approve  the  proposition,  the 
Council  would  have  the  power  to  ask 
the  Provincial  Legislature  to  grant 
permission  for  the  city  to  borrow  the 
necessary  funds  without  a  second 
appeal  to  the  rate-payers. 

Service  Not  Quite  Normal. — ^Com- 
plaints  from  the  officers  of  civic  organ- 
izations, churches  and  schools  in 
Brooklyn,  N.  Y.,  that  as  a  result  of  the 
recent  strike  the  Brooklyn  Rapid  Tran- 
sit Company  is  still  withholding  surface 
cars  from  a  number  of  important  lines 
have  been  filed  with  the  Public  Service 
Commission  for  the  First  District. 
During  a  hearing  on  the  complaints  the 
company  produced  a  letter  from  Fed- 
eral Judge  Julius  M.  Mayer,  addressed 
to  W.  S.  Menden,  general  manager  of 
the  B.  R.  T.,  which  showed  that  the 
Federal  Court  was  not  only  cognizant 
of  the  lack  of  street-car  service,  but 
had  authorized  it. 

Big    Toledo    Vote    Forecast. — W.    L. 

Milner,  author  of  the  new  service-at- 
cost  franchise  for  the  Toledo  Railways 
&  Light  Company,  which  is  to  be  sub- 
mitted to  the  voters  of  the  city  at  the 
general  election  on  Nov.  2,  is  leading  a 
campaign  for  the  passage  of  the  meas- 
ure. He  has  addressed  several  public 
meetings,  among  them  a  rally  at  the 
Women's  Building,  which  was  largely 
attended  by  women.  So  far  registra- 
tions have  indicated  that  there  will 
be  a  vote  of  more  than  75,000  on  the 
ordinance  and  on  the  twin  bond  meas- 
ures for  municipal  ownership,  as  com- 
pared with  a  total  of  little  more  than 
20,000  at  the  last  election.  The  Toledo 
Railways  &  Light  Company  is  taking 
no  active  part  in  the  campaign  in 
behalf  of  the  service-at-cost  measure. 


Program  of  Meeting 

National    Association    of     Railway     & 

Utility  Commissioners  to  Hold 

Convention  Nov.  9 

The  thirty-second  annual  convention 
of  the  National  Association  of  Rail- 
way &  Utilities  Commissioners  will  be 
held  at  Washington,  in  the  rooms  of 
the  Interstate  Commerce  Commission, 
on  November  9,  1920,  at  10  o'clock.  The 
convention  will  last  four  days. 

The  address  of  welcome  will  be  de- 
livered by  Edgar  E.  Clark,  chairman 
of  the  Interstate  Commerce  Commis- 
sion. Other  addresses  will  be  deliv- 
ered by  President  Shaw,  Clyde  B. 
Aitchison  of  the  Interstate  Commerce 
Commission  and  George  W.  Anderson, 
a  former  member  of  that  commission 
and  now  Judge  of  the  United  States 
Court  in  Massachusetts. 

Discussion  of  Public  Ownership 

Among  the  subjects  to  be  treated 
are:  Public  ownership  and  operation, 
safety  of  railroad  operation,  safety 
of  operation  of  public  utility  compa- 
nies, railroad  service,  accommodations 
and  claims,  railroad  rates,  public  utility 
rates,  car  service  and  demurrage,  ex- 
press companies,  statistics  and  ac- 
counts, grade  crossings,  capitalization 
and  state  and  federal  legislation.  When 
these  reports  are  presented  they  will  be 
discussed  upon  the  floor  of  the  con- 
vention, and  commissioners  from  vari- 
ous states  will  exchange  views. 

As  a  departure  from  the  usual  pro- 
gram, the  convention  this  year  will  de- 
vote the  afternoon  sessions  on  Nov.  10 
and  11  to  informal  or  round-table  dis- 
cussions of  a  number  of  topics,  among 
them  "Local  Street  Railway  and  Inter- 
urban Transportation."  The  chairman 
of  this  meeting  will  be  Charles  E.  Elm- 
quist,  of  Minnesota,  who  headed  the 
Federal  commission  which  investigated 
the  street  railway  situation  early  in 
the  year.  Among  the  speakers  will  be 
E.  O.  Edgerton,  of  the  California  Com- 
mission, and  Noah  W.  Simpson,  of  the 
Missouri  Commission. 

Would  Safeguard  Powers 

Attention  is  called  to  the  efforts  to 
minimize  the  influence  of  the  state  com- 
missions, and  the  movement  by  certain 
interests  to  seek  freedom  from  state 
control.    On  this  subject  the  call  says: 

This  association  has  not  and  never  can 
have  any  quarrel  w'th  Federal  regulation 
in  the  field  of  Federal  jurisdiction.  It  has 
repeatedly  placed  itself  on  record  as  Id 
favor  of  the  closest  .co-operation  between 
the  states  and  the  Interstate  Commerce 
Commission.  But  it  resents  the  efforts  of 
those  who  seek  to  curtail  the  rightful 
powers  of  the  .sovereign  states  over  strictly 
intrastate  matters. 

Against  attempts  to  disarm  the  states 
this  association  must  be  constantly  on  its 
guard.  It  Is  only  fair  to  state  that  the 
Inter.«itate  Commerce  Commission  itself  has 
not  shown  any  disposition  to  encroach  upon 
the  state  field,  and  its  chairmen  frequently 
have  urged  closer  co-operation  between 
Federal  and  state  commissions.  In  the 
recent  advanced  rate  case  three  state  com- 
missioners selected  by  this  association  at 
the  invitation  of  the  Pedoral  commission 
sat  with  it.  The  association  is  earnestly 
des'rous  of  continuing  thP.se  harmonious 
relations,  but  will  stand  firm.  In  the  future 
as  In  the  past,  for  the  right  of  each  state 
to  control  In  matters  of  purely  local 
regulation. 
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Income  Drops  200  per  Cent 

Railways  in  New  York  City  Report  De- 
cline from  Profit  of  $5,000,000  to 
Deficit  of  $5,000,000 

For  the  year  ended  June  30,  1919,  the 
provisional  report  issued  by  the  Public 
Service  Commission  for  the  First  Dis- 
trict, covering  the  railways  in  New  York 
City  taken  as  a  whole,  shows  that  the 
net  corporate  income  changed  more  than 


creased    twice    as    much    as    did    the 
revenue. 

This  increase  was  more  than  $15,000,- 
000,  or  25.2  per  cent  over  1918.  This 
allowed  the  net  operating  income  to  fall 
approximately  $8,000,000  short  of  the 
same  item  in  1918.  The  taxes  were 
decreased  slightly  and  the  non-operat- 
ing income  remained  the  same,  so  the 
gross  income  was  decreased  $8,500,000 
over  1918.     Deductions  from  the  gross 


TRAFFIC-  ANi>  MISCELLANEOUS  STATISTICS  OF 

NKW  VORK  CITY  COMPANIES 

Percentac* 

Year  Ended  June  30: 

1919 

1918 

Change 

Miles  of  track,  exclusive  of  i*t«»ragf 

and  yard  track 

1.793  21 

1,733  82 

3.4 

\verage  daily  maximum  number  cars  operated  'June> 

8,480 

8,013 

5  8 

Passenger  car-milee  (active) 

}  ".4.938,289 

322,957,219 

3.7 

1  0,823,199.459 

15,889,141.428 

5.9 

Total  revenue  car-mile**.  . 

341,342,293 

329,538,712 

3.6 

Passenger  car-hours 

28,591,562 

28,939.839 

—  1.2 

Ratio  CM.  toCH.  (speed  Ml'  II 

117 

11.2 

45 

Revenue  passengers.  .  . 

2.079,754,393 

1,975,511,690 

5.3 

Transfer  passengers. 

293,988,420 

320,419,738 

—  8.3 

Total  number  pas.'*c:-«  r^ 

2373,742.813 

2,295,931,428 

3.4 

Operating  ratio 

69.0 

58.5 

10.5 

Statistics  per  car-milt- 

11.7 

11.2 

Operating  revenue  (cent^^ 

32.3 

31.5 

2.5 

Operating  expenses  (ce*its» 

22.3 

18.4 

28.1 

Net  income  (cents) 

1.64 

1.76 

—  6.8 

Number  of  passengers  (total' 

7.0 

7.0 

Car-miles  per  revenue  passe  fir 

164.0 

166.7 

—  i  6 

Statistics  per  car-hour: 

Operating  revenue 

$3.85 

$3.58 

7.5 

Operating  expenses.  . 

$2.65 

$2.09 

26.8 

Xet  income  (cents) ... 

Xumbej-  of  passengers  (total ' 

83. 1 

79.4 

4.7 

$11,000,000.  The  net  income  for  1918 
was  $5,780,958  as  compared  with  a  def- 
icit of  $5,583,820  for  1919,  o.-  a  de- 
crease of  very  nearly  200  per  cent.  The 
large  decrease  is  due  to  the  increased 
cost  of  materials  and  operations  with 
no  increase  in  fares.  The  operating  rev- 
enues increased  only  about  $7,000,000, 
or  6.5  per  cent  over  1918.  At  the  same 
time   the   total   operating   expenses   in- 


income  increased  approximately  by  $3,- 
000,000,  thereby  making  the  total  dif- 
ference in  the  net  corporate  income 
for  the  two  years  was  very  close  to 
$11,000,000. 

In  1919,  77,811,385  more  passengers 
were  carried  than  in  1918,  an  increase 
of  3.4  per  cent.  At  the  same  time  the 
car  miles  increased  about  12,000,000,  or 
3.6  per  cent  over  1918. 


EARNINGS  OF  NEW  YORK  CITY  COMPANIES 


Year  Ended  June  30  (Provisional! : 

Passenger  revenue 

<')ther  transportation  revenue       ... 


1919 
$103,199,657 
710,594 


Total  revenue  from  transpt>rtation 
Other  railway  operating  revenue 

Total  railway  operatinfz  revenue 
Operating  expenses; 
Maintenance  expended .  . 

Depreciation  reserve 

Operation  of  power  plant . 

Oi)eration  of  cars 

Injuries  and  damages 

Traffic  and  general  expenses 

Total  operating  expenses 

Xet  operating  income.  . 
Street  railway  taxes 

Operating  income. .  . 
Non-operating  income. . . 

Gross  income 

Deductions  from  gross  income: 

latereet. 

Rent* 

Miscellaneous 

Total  deductions  from  groes  income . 
Net  corporate  income 


$103,910,251 
6,281,431 


Peroti:ita^f 
1918  Change 

$97,394,225  6  0 

545,943  30.2 


6.1 
13.0 


$97,940,168 
5,560,021 


$110,191,682  $103,500,189 


6  5 

30.6 
-2279.0 
30.4 
31  6 
15.7 
11.2 

25  2 


$34,245,970  $42,893,650   —20  2- 
7,909,679    8,232,322   —  3.9 


$16,007,110 

96,617 

11.195,756 

26,209.281 

3,751,412 

3,346,362 


$75,945,712  $60,606,539 


$20,898,872 

Cr.  2.112,793 

14,590,859 

34,507,458 

4,340,019 

3,721,297 


$26,336,291  $34,661,328   —24.0 
4,247,358    4,498,531   —  5.6 


-21.9 


$30,583,649  $39,159,859 

$18,317,105  $16,902,067 

16,097,054  15,802,682 

1,753,310  674,152 


8.4 

19 

160.0 


-196 


Ticket  Ratio  Declines 

Chicago   "L"   Reports    Results   of    10- 

Cent  Fane — 32  per  Cent  of  Riders 

Now  Pay  Cash 

The  figures  for  the  first  month's 
operation  of  the  Chicago  Elevated 
Railways  under  the  10-cent  cash  fare, 
with  four  tickets  for  35  cents,  which 
went  into  effect  on  Aug.  4,  are  now 
available.  During  August  of  this 
year  15,025,599  passengers  were  car- 
ried, with  a  resulting  revenue  of 
$1,370,864. 

Small  Falling  Off  in  Passengers 

This  compares  favorably  with  the 
month  of  August,  1919,  the  rate  of 
fare  then  being  8  cents,  when  13,578,- 
959  passengers  were  carried,  producing 
a  revenue  of  $1,063,068.  In  July,  1920, 
when  the  rate  of  fare  was  8  cents  cash 
with  two  tickets  for  15  cents,  the 
number  of  passengers  carried  was  17,- 
024,667,  the  passenger  revenue  amount- 
ing to  $1,319,677. 

During  July,  1920,  4,204,932  passen- 
gers, or  25  per  cent  of  the  total  number 
carried,  paid  the  cash  fare  of  8  cents. 
During  August,  1920,  4,826,697  pas- 
sengers, or  32  per  cent  of  the  total, 
paid  the  cash  fare  of  10  cents. 

While  the  number  of  passengers  car- 
ried in  August  was  practically  2,000,000 
less  than  the  number  carried  in  July, 
the  falling  off  is  attributed  more  to 
the  fact  that  July  was  an  abnormal 
month  than  to  the  increased  rate  of 
fare.  The  number  of  passengers  car- 
ried in  June,  1920,  which  was  15,659,- 
350,  would  probably  be  a  better  figure 
with  which  to  compare  the  number 
carried  in  August,  1920. 

Reason  for  Decrease 

This  would  show  a  reduction  of  about 
600,000  passengers,  which  might  be 
reasonably  attributed  to  the  higher 
late  of  fare,  as  this  many  might  easily 
be  driven  to  the  steam  road  suburban 
service  and  the  surface  lines,  the  latter 
having  an  8-cent  cash  fare. 


*  Deficit. 


Scranton  Valuation  Fixed 

A  report  has  been  filed  with  the  Penn- 
sylvania Public  Service  Commission  fix- 
ing the  physical  valuation  of  the  Scran- 
ton Railway.  The  valuation  figures  were 
determined  by  Drum  &  Company,  Chi- 
cago, engineers,  who  represented  the 
railway,  and  Dr.  F.  Herbert  Snow, 
engineer  for  the  commission.  These 
figures,  as  submitted  to  the  commis- 
sion, are:  Valuation  on  Nov.  1,  1919, 
$9,049,264;  average  for  1914  to  1912, 
$6,876,891;  for  year  of  1914,  $5,543,- 
216.  The  historical  valuation  is  placed 
at  $11,319,156. 

Attempts  were  made  by  complainants 
in  the  case  to  show  that  the  high 
price  area  has  passed  and  prices  are 
dropping,  and  that  there  is  considerable 
inflation  in  the  country  today. 

The  valuation  of  the  property  of  the 
Scranton  Railway  was  ordered  by  the 
commission  in  April,  1919,  when  it 
authorized  the  company  to  charge  a 
7-cent  fare.  It  recently  refused  the 
petition  for  a  10-cent  fare. 
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St.  Louis  Deficit  Decreased 

United  Railways,   in  Receivership,  De- 
creases  Its   Deficit  From   $400,000 
in  1918  to  $265,800  in  1919. 

The  results  of  the  operation  of  the 
United  Railways,  St.  Louis,  Mo.,  in  the 
hands  of  a  receiver,  show  some  improve- 
for  the  year  ended  Dec.  31,  1919.  The 
revenne  from  passenger  traffic  increased 
by  nearly  $3,000,000,  or  21.8  per  cent 
over  1918.  The  improved  showing  was 
due  largely  to  an  increase  of  32,024,602 
in  passengers  carried,  bringing  the  total 
of  376,985,727  passengers  in  1918  up  to 
409,010,329  in  1919,  or  8.5  per  cent 
more. 

Operating  expenses  were  $16,592,680, 
an  increase  of  26.4  per  cent  over  1918. 
Taxes  increased  30  per  cent.  Gross  in- 
come Increased  $277,424  and  deductions 


down  to  a  basis  of  approximately  3  per 
cent  cash  fares,  35  per  cent  7-cent 
tickets  sold  oflf  the  cars,  and  62  per  cent 
of  7i  cent  tickets  sold  on  the  cars.  For 
the  first  few  weeks  traffic  fell  off  on 
account  of  the  increase  in  fares,  but  this 
was  more  than  offset  by  the  increased 
proportion  of  fares  turned  into  the 
treasury  and  by  increased  business  ac- 
tivity. 

Interest  Payment  Authorized 

An  order  for  the  payment  of  in- 
terest by  the  receiver  of  the  United 
Railways,  St.  Louis,  Mo.,  on  bonds  of 
the  St.  Louis  Transit  Company  and  the 
St.  Louis  &  Suburban  Railway,  amount- 
ing to  $357,250,  has  been  issued  by 
Judge  C.  B.  Faris  in  the  United  States 
District  Court  at  St.  Louis.  The  bonds 
bear  5  per  cent  interest  which  fell  due 


contract  the  United  Railways  will  pay 
$15  per  kilowatt  per  annum  plus  the 
energy  charge  of  89  cents  per  kilowatt 
hour.  The  energy  charge  is  subject 
to  change  under  the  contract. 


INCOMK  STATE.MEN'T     INITEn  RAILWAYS  OF  ST.   I.OIIS 


Veai  Ended  Dec.  31: 

[Cfvenue  from  transportatiuii 

Itcvenue  from  other  railway  ope^ation^ 

Total  railway  operating  roveniuv 
Citrr^n*  operating  expenses 

Net  operating  revenue 

luxes  assignable  to  railway  operations 

Operating  income ,  . 
NoD-operating  income.  . 

GroeB  income 

I>«'ductions  from  gross  income; 
Interest  and  miscellaneous  cliargi-s 
Depreoiation  reserve 

Total  deductions  from  gross  income. 

-Sot  inoome  transferred  to  profit  itTid  loss 


1919  1918 

$10,497,932     113,551,542 
94,748  88,077 


$16,592,680     $13,639,619 
11,533,460        9,126,513 


$5,059,220 
1.110,911 

$3,948,309 
106,442 


$4,513,106 
852,476 

$3,660,630 
116,697 


Percentage 
Change 
+21.7 
+  7.6 

+21.7 
+26.4 

+  12.1 
+30.3 

+  7.9 


$4,054,751       $3,777,327       +  7.4 


2.661,263 
1,659,268 


$4,320,531       $4,177,626 


2,540,872 
1,636,754 


*$265,780       *$400,299 


+  4.7 
+   1.4 


+  3,4 
+  33.6 


Oeficit. 

from  the  gross  income  increased  $142,- 
905.  The  net  income  transferred  to 
profit  and  loss  increased  $134,519.  The 
net  income  for  1918  was  $400,299.  The 
deficit  for  the  year  1919  was  only 
$265,780. 

The  Public  Service  Commission 
awarded,  effective  Sept.  20,  1919,  cash 
fares  of  8  cents  for  adults  and  4  cents 
for  children,  with  the  sale  of  adult 
tickets  at  two  for  15  cents,  seven  for 
50  cents,  and  fifty  for  $3.50,  and  chUd- 
ren's  tickets  at  the  rate  of  two  for  7 
cents.  It  was  found  impossible  to  se- 
cure the  necessary  number  of  metal 
tickets  (over  4,000,000  being  needed)  on 
Sept.  20,  1919,  and  a  flat  rate  of  7 
cents  was  charged  from  that  date  until 
Oct.  81,  1919.  On  Nov.  1,  1919, 
bronze  tickets,  two  for  15  cents,  were 
sold  on  the  cars  only,  and  alloyed-silver 
tickets,  in  greater  quantities,  were  sold 
at  some  800  different  stations.  The  re- 
sult was  that  fares  gradually  settled 


on  Oct.  1.  St.  Louis  Transit  Com- 
pany bonds  total  $9,790,000  and  the 
St.  Louis  &  Suburban  Railway  bonds 
amount  to  $4,500,000. 

Judge  Faris  also  issued  an  order 
granting  the  receiver  an  extension  of 
time  in  which  to  annul  or  adopt  con- 
tracts of  the  United  Railways.  The 
orders  were  issued  as  a  result  of  peti- 
tions asking  six  months'  extension  for 
the  United  Railways,  the  Florissant 
Construction  &  Investment  Company, 
the  Merchants'  Express  Company,  and 
the  Missouri  Electric  Company,  all  of 
which  are  in  the  hands  of  Rolla  Wells, 
as  receiver. 

The  United  Railways  was  granted 
the  right  to  enter  into  a  contract  v«th 
the  Union  Electric  Light  &  Power 
Company  for  steam-generated  current. 
The  contract  which  the  company  now 
holds  expires  on  Dec.  31,  and  the  new 
contract  will  begin  Jan.  1  and  run  for 
three  years.    Through  the  terms  of  the 


STATISTICAL  IXFORMATIOX— UNITED 


Vear  Ended  Dec.  31; 
Rovenae  passengers. . . . 
Tronaler  passengers. . . . 


RAILWAYS  OF  ST.  LOUIS 

Percentage 
1919  1918  Change 

263,221,899    245,876,910       +  7.1 
.--     131  108,817       +11.2 


Total  passengers 

feroentage  of  revenue  passengers  using  transfers. 

l^ieseuger  revenue 

-\Terage  fare  per  revenue  passenger  (cents) 

Total  miles  of  single  track 

Amount  track  reco:istruction,  renewal  and  extension , 

Total  kilowatt-hours 

.\ umber  passenger  cars  owned '...,. 

\veraee  number  passenger  cars  operated  daily. 
-Vm tiixir  of  employees 


145,788,430 

409,010,329 

55  39 

$16,463,312 

6.25 

461.57 

25.01 

179.011,395 

1,460 

1,132 

5,605 


376,985,727 

53.32 

$13,516,790 

i  50 

460.90 

15.80 

174,686,259 

1,480 

1,107 

5,295 


+  8.5 
+  3.9 
+21.8 
+  13.6 


+  0. 
+58. 
+  2. 

+  2: 
+  5. 


New  Haven's  Trolley  Ventures 
Costly 

The  sale  at  auction  of  the  New  York, 
New  Haven  &  Hartford  Railroad's  96,- 
855  shares  of  the  Rhode  Island  Com- 
pany, carried  at  a  book  value  of  over 
$24,000,000,  for  $2,200  marks  a  final 
chapter  in  the  New  Haven's  venture 
in  New  England  trolleys.  The  Boston 
News  Bureau  explains  as  follows: 

It  has  for  some  time  been  apparent  to 
the  New  Haven  people  that  practically  a 
total  loss  would  have  to  be  sustained  on  the 
Rhode  Island  street  railway  investment. 
The  trolley  situation  there  has  gone  from 
bad  to  worse.  The  outcome  is  not  a  sur- 
prise but  it  is  sad  commentary  on  the 
status  of  street  railways  in  some  parts 
of  New  England. 

In  additional  to  the  original  Investment 
which  was  carried  at  slightly  over  $251  per 
share  the  New  Haven  had  advanced  the 
Rhode  Island  Company  |3, 746,037  in  loans 
and  held  notes  for  that  amount  so  that  the 
total  investment  was  above  $28,000,000,  as 
shown    below : 

Par  value        Book  value 

Stock     $9,685,500  $24,352,336 

Notes    ...  3,746,037 

Total $28,098,373 

The  Rhode  Island  Company  was  in- 
corporated by  special  act  of  the  Rhode 
Island  Legislature  in  April,  1902,  to  con- 
solidate all  the  street  railway,  gas  and 
electric  light  properties  of  I>rovldence  and 
vicinity.  It  operated  over  354  miles  of 
street  railway  and  8.41  miles  of  steam  rail- 
road lines.  Of  the  total  mileage  39.93 
miles  were  owned  and  322.64  operated 
under    lease. 

Under  the  government  dissolution  decree 
for  the  New  Haven  the  stock  and  obliga- 
tions of  the  Rhode  Island  Company  were 
put  in  the  hands  of  trustees  who  were  to 
exercise  their  best  efforts  to  complete  the 
sale  of  the  securities  before  July  1,  1919. 
in  March,  1919,  however,  Federal  Judge 
Mayer  extended  the  period  during  which 
the  trustees  might  dispose  of  the  securities 
to  July  1,   1921. 

New  Haven's  other  big  trolley  investment 
— the  Connecticut  Company — should  work 
out  considerably  better  than  the  Rhode 
Island  venture.  It  carries  the  400,000 
shares  of  stock  of  the  Connecticut  Company 
at  $40,000,000  book  value  and  holds  over 
$3,000,000  notes  and  debentures  of  that 
company. 

It  is  obvious  that  It  will  have  to  take  a 
large  loss  on  this  valuation  but  should  be 
able  to  salvage  a  portion  of  Its  investment 
here.  Trolley  conditions  in  Connecticut 
are  not  entirely  satisfactory  but  a  great 
deal  has  been  done  toward  establishing 
street   railways   on   a  paying  basis. 

The  New  Haven's  total  investment  tn 
trolley,  electric  light  and  properties  of 
similar  character  aggregates  about  $106.- 
000.000.  On  a  portion  of  this  it  will  un- 
doubtedly be  able  to  realize  to  substantial 
degree,  but  even  assuming  that  the  whole 
amount  had  to  be  written  off,  the  New 
York,  New  Haven  &  Hartford  Railroad 
could  show,  on  the  basis  of  cost  of  repro- 
duction and  bare  original  cost  of  land,  an 
equity  above  all  obligations  equal  to  $131 
per  share  on  the  $157,000,000  stock. 


Power  Bonds  Offered 

William  A.  Read  &  Company  and 
Spencer,  Trask  &  Company,  New  York, 
N.  Y.,  are  offering  for  subscription  at 
99  and  interest  $5,000,000  of  Wisconsin 
Electric  Power  Company  first  mortgage 
7J  per  cent  sinking  fund  gold  bonds. 
Series  A,  dated  Oct.  15,  1920,  and  due 
Oct.  15,  1945,  principal  and  interest 
guaranteed  by  indorsement  by  the 
Milwaukee  Electric  Railway  &  Light 
Company. 
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All  Bids  Rejected 

Court   Refuses   Tenders   for   Buffalo  & 

Lake  Erie  Property — Road  to 

Quit  Nov.  30 

Upon  the  recommendation  of  George 
Bullock,  as  receiver  for  the  Buffalo  & 
Lake  Erie  Traction  Company,  Buffalo, 
N.  Y.,  Supreme  Court  Justice  Louis  W. 
Marcus  has  rejected  all  of  the  bids  for 
the  purchase  of  the  property  of  the 
company.  The  court  has  authorized  the 
receiver  to  continue  the  operation  of 
the  line  until  midnight  of  Nov.  30,  1920. 

Justice  Marcus  reserves  final  disposi- 
tion of  the  application  of  the  receiver 
of  the  road  to  dismantle  the  property. 
Included  in  the  order  of  the  court  is  a 
provision  authorizing  the  receiver  to 
operate  over  the  lines  of  the  company 


that  their  efforts  promise  to  be  success- 
ful. The  proposed  refinancing  will 
carry  with  it  the  raising  of  suflBcient 
funds  to  pay  in  full  bonds  aggregating 
$500,000  due  in  1923.  Receiver  Phelps 
has  announced  that  he  expects  to  pay 
the  intei'est  on  the  company's  consoli- 
dated mortgage  bonds,  due  Nov.  1. 
amounting  to  $40,000.  Federal  Judge 
George  W.  Ray  in  an  order  issued  sev- 
eral months  ago  directed  that  in  the 
period  ending  Oct.  30  the  receiver 
should  pay  off  certain  debts  of  the  com- 
pany. This  order  also  provided  for  the 
ultimate  discharge  of  the  receiver. 


Interborough  Deficit  Decreased 

The  Interbourough  Rapid  Transit 
Company,  New  York.  N.  Y.,  for  the 
month  of  August,  1920,  shows  a  deficit 


SIMMARV    Of-   EARM.VCi.S   OF    IXTERBOROIGH    RAPID   TRANSIT   COMPANY 


MoiitheuUwl  Aug.  31,  1920  1920 

Total  operating  revenue.            $4,032,388 

Total  operating  expenses  2',&\2,'>2it 

Vet  operating  revenue.  .  1.219.7't3 

Total  taxes 215*752 

*  )perating  income 1.004,012 

Von-operating  income.  '  5l]940 

Groes  income 1.055,952 

Interest,  rentals,  etc.,  including  Manhattan  guarantee  r,714i434 

Net  income  *$658,482 

Operatmg  ratio  (per  cent) 69  75 

Revenue  pa.ssengers  carried .    .  74.797.650 


1919 

$3,482,685 

2,285,582 

1.197.103 
211.114 

985,989 
45,046 

1,031,034 
1,664.010 


Two  months  ended  .\ug.  31.  1920 
Total  operating  revenue. 
Total  operating  expenses 

Net  operating  revenue 
Total  taxes 


(Operating  income 
Non-operating  inc 


in-operating  mconie. 


Gross  income 

Interest,  rentals,  etc.,  including  .Mahnattan  guarantee 

Net  income ... 

Operating  rat'o  (per  cent) 
Revenue  passengers  carrieil  . 
♦Deficit. 


1920 

$8,116,013 

5.576.796 

2.539,218 
435.769 

2.103,448 
104.478 

2,207,927 
3.409.834 

•$1,201,907 

68  71 

150.587,185 


*$632.976 

65.63 

63.988.828 


$7,122,071 
■4,518.990 


2.603,081 
427,073 

2.176,008 
91.961 

2,267.969 
3,307,453 


*$  1, 039,485 

63  45 

131.350.416 


Percentage 
Change 
Over  1919 

15.8 

23.0 

1.9 
2.2 

1.8 
15  3 

2.4 

3  0 

4  I 
6  2 

17.0 

IVrcentagf 

Change 

liver  1919 

13  9 

23  5 

2.5 
2  0 

3.4 

13  7 

2  6 

3  1 

15  b 
8  2 

14  6 


after  Nov.  30,  such  cars  or  trains  as 
will  be  necessary  for  the  purpose  of 
disposing  of  freight  then  on  hand  and 
of  closing  up  the  stations  and  of  collect- 
ing property  belonging  to  the  railway. 

Further  advertisements  for  bids  will 
not  be  postponed,  but  the  receiver  is 
authorized  to  conduct  such  further  nego- 
tiations looking  to  the  sale  of  the  prop- 
erty as  he  may  deem  desirable  and  to 
report  to  the  court  the  result  of  the 
negotiations. 

The  proceedings  were  brought  orig- 
inally by  the  New  York  Trust  Company, 
New  York  City,  against  the  Buffalo  & 
Lake  Erie  Traction  Company,  Buffalo; 
the  Erie  Electric  Motor  Company,  Erie, 
Pa.;  the  Erie  City  Passenger  Railway, 
Erie,  Pa. ;  the  Erie,  Reed  Park  &  Lake- 
side Street  Railway  and  the  Buffalo  & 
Lackawanna  Traction  Company. 


for  its  net  corporate  income  of  $658,482 
against  a  deficit  of  $632,976  for  the 
corresponding  month  of  last  year.  For 
the  two  months  ended  Aug.  31,  1920, 
there  was  a  deficit  of  $1,201,908.  This 
was  a  decrease  of  15  6  per  cent  over 
the  same  period  last  year.  For  the 
month  of  August,  1920,  the  number  of 
passengers  carried  increased  more  than 
10,000,000,  or  17  per  cent  over  the 
number  carried  in  the  same  month  of 
1919.  For  the  two  months'  period  end- 
ing Aug.  31,  1920,  the  revenue  pas- 
sengers per  car  mile  increased  from 
131,350,416  to  150,587,186.  or  14.6  per 
cent. 


Would  Rehabilitate  Binghamton 
Lines 

It  is  reported  that  persons  in- 
terested in  the  receivership  of  the 
Binghamton  (N.  Y.)  Railway  are  at- 
tempting to  secure  funds  to  be  used  in 
the  rehabilitation  of  the  system,   and 


Suburban  Line  Suspends 

The  Providence  &  Danielson  Railroad, 
Providence,  R.  I.,  on  Oct.  3  discontinued 
service  on  its  Providence-Danielson  and 
its  Chepatchet  lines.  The  owners  of 
the  property  have  been  experimenting 
with  it  since  Sept.  7,  when  it  was 
turned  over  to  them  in  the  hope  of  con- 
tinuing operation.  Negotiations  have 
been  opened  with  the  representatives  of 
the  towns  interested,  looking  toward 
their  operating  the  line. 


Financial 
News  Notes 


Branch  Tram  Line  Sold. — The  Mont- 
morency branch  of  the  Quebec  Railway, 
Light,  Heat  &  Power  Company,  Quebec, 
Que.,  is  said  to  have  been  sold  to  an 
English  syndicate  for  a  price  estimated 
at  $2,500,000. 

Municipal  Lines  Show  Gain. — Re- 
ceipts of  the  Toronto  (Ont.)  Civic  Rail- 
way for  the  month  of  September  were 
$46,558,  an  increase  over  the  same 
month  of  1919.  During  September, 
1920,  the  municipal  lines  carried  2,775,- 
708  passengers,  as  compared  with 
2,332,674  during  September  of  last 
year. 

Railway  Sold  at  Auction. — The  prop- 
erty of  the  South  Morgantown  (W.  Va.) 
Traction  Company  was  sold  at  auction 
on  Oct.  2  to  James  H.  McGrew,  D.  H. 
Courtney  and  Aaron  J.  Carlow,  all  of 
Morgantown.  The  price  paid  was  $40,- 
100.  The  property  disposed  of  com- 
prised 4  miles  of  track,  two  interurban 
cars,  an  amusement  park  of  16.5  acres 
and  the  buildings  and  fixtures,  a  car- 
house  and  miscellaneous  equipment. 
The  railway  has  been  operating  for 
about  a  year  under  direction  of  A.  J. 
Carlow,  receiver,  and  in  that  period  has 
paid  all  running  expenses,  taken  up  sev- 
eral obligations  and  has  considerable 
cash  to  its  credit.  The  new  owners 
will  continue  to  operate  the  line. 

Bondholders  Urged  to  Accept. — Bond- 
holders of  the  St.  Louis  (Mo.)  Railroad 
(Broadway  Line)  are  urged  in  a  second 
circular  issued  by  RoUa  Wells,  receiver 
for  the  United  Railways,  St.  Louis,  to 
accept  his  offer  to  retire  the  $1,900,000 
outstanding  4J  per  cent  bond  issue  of 
the  St.  Louis  Railroad  by  turning  over 
to  the  bondholders  an  equivalent  par 
value  of  the  three-year  7  per  cent  re- 
ceiver's certificates.  The  date  for  the 
expiration  of  the  bonds  was  May  1  of 
this  year,  but  by  agreement  they  were 
extended  for  six  months.  Under  the 
provisions  of  this  extension  they  would 
become  due  Nov.  1,  but  in  his  circular 
Mr.  Wells  says  that  a  written  demand 
for  payment  of  principal  was  not  served 
until  June  14,  1920.  In  consequence  an 
action  for  the  foreclosure  on  account  of 
default  in  payment  of  the  principal 
could  not  be  maintained  until  Dec.  1, 
1920.  According  to  the  opinion  of 
Charles  W.  Bates,  attorney  for  the  re- 
ceiver 4i  per  cent  is  the  rate  of  interest 
that  the  bonds  will  legally  bear  from 
May  1,  1920,  until  they  are  paid.  It  is 
known  that  some  of  the  bondholders 
have  objected  to  the  acceptance  of  the 
receiver's  offer  on  the  ground  that  they 
believe  the  bonds  should  bear  interest 
at  the  rate  pf  6  per  cent  during  the 
time  of  the  six  months'  extension. 
Other  phases  of  the  company's  finances 
are  referred  to  on  page  845. 
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Boosting  for  Safety 

Railway    Takes    Active    Part    in    "No 

Accident"  Week  in  Milwaukee — 

Autoists   More   Careful 

In  connection  with  the  Ninth  Annual 
Congress  of  the  National  Safety  Coun- 
cil, held  in  Milwaukee,  Wis.,  from  Sept. 
26  to  Oct.  2,  there  was  conducted  in 
the  city  a  "No  Accident  Week"  cam- 
paign. Among  those  organizations 
participating  in  the  campaign  was  the 
Milwaukee  Electric  Railway  &  Light 
Company.  The  city  cars  of  the  com- 
pany carried  on  the  bumpers  large 
posters  reading  as  follows:  "No  Acci- 
dent Week — Help  Make  Our  City  Safe 
From  Accidents."     The  1,700  trainmen 


read:  "This  accident  would  not  have 
happened  to  a  member  of  the  Safe 
Drivers'  Club." 

The  Safe  Drivers'  Club  is  a  local 
organization  of  automobile  owners  and 
chauffeurs  who  have  pledged  them- 
selves to  observe  fundamental  safety 
rules  in  the  operation  of  their  cars. 
This  organization  was  founded  and  is 
being  conducted  under  the  auspices  of 
the  local  Association  of  Commerce. 

The  company's  safety  exhibit  was 
operated  in  residential  districts  during 
non-rush  hours  and  in  the  downtown 
district  during  the  rush  hours.  It  at- 
tracted a  great  deal  of  attention  and  is 
believed  to  have  taught  a  useful  lesson. 
The    exhibit    was    prepared    under    the 


jAiws  Be  Careful. 


sraji  This 

"^  iTkeSafe 


!  Would  Not  HappenTo  A  MEMBER  Qf  '  J^"^  ^"j  ^ 

^Safe  Drivers  Club.  %\W: 


SAl-KTV    I'J.VHlBiT    OV    MlbWAlKEE    CO.MPA-W 


of  the  company  were  furnished  with 
celluloid  buttons  2.5  in.  in  diameter 
with  the  same  slogan  inscribed  upon 
them,  the  buttons  being  mounted  on 
ribbon  badges. 

During  the  week  the  company  also 
operated  a  two-car  train  especially  de- 
signed to  teach  a  lesson  of  safety.  The 
motor-car  of  the  train  bore  upon  its 
sides  large  banners  with  the  standard 
safety  motto  in  the  center  and  such 
safety  slogans  as,  "Don't  Kid  With 
Safety— You  May  Be  The  Goat."  The 
trai'er  was  a  flat  car  with  a  built-up 
platform  on  which  was  placed  a 
wrecked  automobile,  in  the  driver's  seat 
of  which  was  an  employee  of  the  Com- 
pany dressed  to  represent  the  devil, 
while  in  the  tonneau  was  another  em- 
ployee dressed  to  represent  an  under- 
taker. The  trailer  was  equipped  with 
a  large  bell  and  a  fire  siren  which  were 
operated  to  attract  the  attention  of  the 
public  to  the  exhibit.  It  bore  on  its 
sides  two  banners,  one  reading:  "This 
gentleman  is  not  a  member  of  the 
Safe   Drivers'   Club,"   while   the   other 


direction  of  P.  A.  O'Keefe,  chief  safety 
inspector  for  the  company. 

The  company  has  a  permanent  safety 
organization  known  as  the  Central 
Safety  Committee.  This  was  started 
about  six  years  ago.  It  is  composed  of 
the  heads  of  various  departments  and 
meets  from  time  to  time  for  the  dis- 
cussion and  initiation  of  such  safety 
measures  in  connection  with  the  com- 
pany's varied  activities  as  may  be 
needed.  The  chief  safety  inspector  is 
its  secretary.  He  is  also  the  executive 
head  of  the  safety  enforcement  com- 
mittee, which  was  organized  in  January 
1920,  and  whose  duties  are  to  enforce 
the  safety  rules  promulgated  from 
time  to  time  for  the  benefit  of  the  sys- 
tem's employes.  It  is  on  a  military 
basis  and  the  organization  is  such  that 
there  is  always  at  least  one  safety 
representative  of  the  safety  enforce- 
ment committee  present  at  the  execu- 
tion of  any  construction  work  that  is 
being  done  by  the  Company.  This 
representative  is  responsible  for  the 
observance  of  safety  regulations. 


Favors  One-Man  Cars 

Tri-City   Railway  Proposes   to  Change 

Equipment  as  Means  of  Saving — 

Seeks  Higher  Rate 

Installation  of  one-man  cars  on  the- 
Illinois  lines  of  the  Tri-City  Railway 
&  Light  Company,  Davenport,  Iowa, 
was  proposed  at  a  hearing  on  Sept.  28 
before  the  Illinois  Public  Utilities  Com- 
mission. The  hearing  had  been  called 
by  the  commission  to  consider  the  com- 
pany's petition  for  authority  to  charge- 
a  permanent  fare  of  10  cents  in  Illinois. 
Company  officials  declared  that  the  use 
of  "safeties"  would  help  to  solve  the 
railway's  financial  difficulties. 

It  was  estimated  by  officials  of  the 
company  that  such  a  system  of  oper- 
ation would  save  the  company  $100,000 
annually  on  its  Illinois  lines  and  $200,- 
000  in  Davenport  over  the  same  period. 
Cost  of  new  safety  car  equipment 
makes  the  purchase  of  new  cars  out  of 
the  question,  but  cars  in  present  use 
could  be  converted  for  one-man  opera- 
tion at  an  approximate  cost  of  only  $40,- 
000.  Two-man  car  operation  in  Illinois 
would  be  necessary  during  peak  hours, 
it  was  stated.  In  Iowa  this  continua- 
tion of  the  present  system  would  be 
unnecessary  because  of  lighter  traffic. 
it  is  estimated. 

To  test  the  accuracy  of  the  estimate 
of  savings  under  one-man  operation, 
four  cars  will  be  put  in  service  on  the 
Prospect  Park  line  in  Moline  if  the- 
Illinois  commission  recommends  the  ex- 
periment. It  is  understood  that  the 
city  of  Moline  will  welcome  the  test. 

Carmen  File  Protest 

Illinois  trainmen,  representing  the 
viewpoint  of  organized  labor  on  one- 
man  car  operation,  have  filed  a  protest 
with  the  Illinois  commission  against 
this  system  of  operation.  The  petition- 
ers call  it  dangerous  to  the  public  and 
also  state  their  belief  that  many  men 
would  lose  their  jobs  if  the  new  plan 
were  put  into  force. 

On  July  20  an  8-cent  fare  was  placed 
in  effect  in  Moline  and  Rock  Island  as 
a  temporary  relief  measure.  Since  that 
time  the  scale  of  trainmen's  wages  has 
been  increased  from  60  to  70  cents  an 
hour.  This  increased  labor  cost  has 
eaten  up  the  additional  income  derived 
from  the  8-cent  rate.  To  such  an  ex- 
tent have  net  revenues  decreased  that 
the  company  withdrew  its  application 
for  a  clause  by  which  three  tickets 
could  be  sold  for  25  cents  and  made  its 
plea  for  a  straight  10-cent  fare.  In 
Davenport  the  fare  is  now  9  cents,  three 
tickets  for  a  quarter. 


Seven  Cents  in  Colorado  Springs. 

The  Colorado  Springs  &  Interurban 
Railway,  Colorado  Springs,  Col.,  has 
been  authorized  by  the  City  Council  of 
Colorado  Springs  to  raise  its  fare  to 
7  cents  cash.  The  company  has  been 
ordered  to  sell  eight  adults'  tickets  for 
50  cents  and  eight  children's  tickets  for 
25  cents.  Before  taking  effect  new  rates 
must  be  approved  by  the  State  Public 
Utilities  Commission. 
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Eight  per  Cent  Return  Allowed 

Georgia  Commission  Authorizes  General  Increase  in  Rates — Seven- 
Cent  Cash  Fare  in  Atlanta — Orders  Service  Improved 

Holding  that  the  Georgia  Railway  &  Power  Company,  Atlanta,  is  entitled  to 
a  return  of  8  per  cent  upon  a  total  valuation  of  $41,000,000,  the  Georgia  Railroad 
Commission  on  Sept.  22  authorized  the  company  to  charge  a  7-cent  cash  fare  on 
its  railway  lines  in  Atlanta.  The  company  was  directed  to  sell  fifteen  tokens 
or  tickets  for  $1.  The  company  has  been  charging  a  6-cent  fare  since  April, 
1919.  The  commission  also  authorized  an  8-cent  cash  fare  with  thirteen  tickets 
for  $1  on  the  company's  lines  in  Gainesville.  Free  transfers  were  ordered  con- 
tinued. Charges  for  electric  power  and  for  gas  were  also  substantially  in- 
creased. The  new  rates  took  effect  on  Oct.  1.  Fares  on  the  lines  in  Decatur  and 
College  Park  remain  at  5  cents,  since  contracts  between  the  company  and  the 
municipalities  prevent  any  increases  in  these  cities. 


A  public  utility  with  rates  providing  only 
a  5  or  6  per  cent  return  cannot  secure 
new  capital  in  competition  with  a  prlvatv 
business  earning  an  8  or  10  per  cent  re- 
turn. It  should  be  further  borne  in  mind 
that  the  cause  of  the  decreased  purchasing 
power  of  the  dollar,  a  return  of  8  per  cent 
now  is  not  the  equivalent  of  a  6  per  cent 
return  prior  to  the  war.      •      •      • 

This  commission  is  of  the  opinion,  after 
mature  consideration,  that  a  return  on  the 
tare  value  of  the  property  and  capital  em- 
ployed by  applicant  of  8  per  cent  is  reason- 
able and  really  needed  to  enable  it  to  ren- 
der to  the  public,  under  existing  conditions, 
efficient  and  adequate  ser\ic6,  and  the 
schedule  of  rate^  established  in  connection 
herewith  is  intended  to  provide  approxi- 
mately this  return.  Out  of  this  percentage 
of  net  income  applicants  must  meet  its 
fixed  charges,  such  as  bond  Interest,  sinkinp 
fund  requirements,  rentals,  on  leased  prop- 
erties, etc. 


B'i  THE  terms  of  the  commission's 
order,  the  company  is  directed  to 
place  in  service  on  its  city  and  sub- 
urban routes,  during  the  morning  and 
afternoon  rush  hour  periods  as  now  es- 
tablished, additional  seating  capacity 
equal  to  20  per  cent  of  that  now  pro- 
vided. This  increased  service  is  to  be 
furnished  at  as  early  a  date  as  prac- 
ticable and,  if  the  necessary  equipment 
can  be  secured,  within  six  months  from 


the  properties  under  the  new  valuation 
is  placed  at  $850,000.  The  commission 
found  that  for  the  year  1919,  the  com- 
pany's net  income  amounted  to  approxi- 
mately 6.2  per  cent,  and  for  the  six 
months  period  ending  June  30,  1920,  to 
approximately  6.5  per  cent  on  the  $41,- 
000,000  valuation.  The  smallest  per- 
centage of  returns  occurred  in  the  rail- 
way department  and  in  the  outside 
electric  department. 


W.-^GK  sr.M.ES,  GEORGIA  RAILWAY  &  POWER  COMPANY 


Inspectors,  per  month 
Motormen,  per  hour . . 

and 

Conductors,  per  hour 


Linemen,  per  hour. . 
Common  labor,  per  hour 
Machinists,  per  hour.  . 
Carpenters,  per  hour.  .  . 

Painters,  per  hour 

Car  cleaners,  per  hour    .  . 


1915 

1918 

1920 

$95.00 

$125.00 

$172. 50  to  $185.00 

bt  3  nios. 

.17 

1st  yr. 

.25 

1st  3  mos.             42 

2nd  3  mos. 

18 

2nd  yr. 

.27 

next  9  mos.          .  44 

2nd  6  mo.*. 

.19 

3rd  yr. 

.29 

thereafter                46 

2nd  yr. 

.21 

4th  yr. 

.30 

3rdyr. 

23 

5th  yr. 

31 

4th  yr. 

.24 

6th  yr. 

.32 

5th  yr. 

25 

»0  30  $0  3! 

$0,365 

$0  31  to  $0.40 

$0  57  to  $0,63: 

.20 

.21! 

35 

39  to  .44 

.50 

83             85 

27 

32 

.42 

45 

70           .80 

18 

39 

25 

48 
.20 

63            .80 
.35 

Oct.  1,  1920.  Commenting  upon  this 
stipulation,  Walter  T.  Colquitt,  counsel 
for  the  company,  said: 

Under  a  provision  allowing  only  a  7- 
cent  carfare  and  providing  for  large  im- 
provements of  service,  the  Georgia  Rail- 
way &  Power  Company  would  be  far  better 
off  without  the  rate  increase  and  without 
having  to  make  the  service  increases.  It 
would  take  a  carfare  of  20  cents  for  the 
company  to  make  ends  meet  on  an  order 
requiring  the  company  to  make  20  per  o^nt 
service  Increases  and  other  Improvements 
the  commission  considered.  The  company 
stands  to  lose  close  to  $40n.nnn  a  year 
under  such  provisions. 

We  recognize  that  some  of  the  lines 
ought  to  be  Improved  and  they  will  be  Im- 
proved, but  there  are  other  lines  where 
decreases  In  service  are  imperative. 

$41,000,000  Valuation 

The  company  had  applied  for  an  8- 
cent  cash  fare  and  for  increases  in 
power  and  gas  rates  amounting  to  ap- 
proximately 33  i  per  cent.  The  commis- 
sion, after  an  exhaustive  inquiry,  fixed 
the  sum  of  $41,000,000  as  a  fair  value 
of  the  combined  properties  owned, 
leased  and  devoted  to  the  public  use  on 
April  30,  1920.  Two  years  ago  the 
commission  estimated  the  fair  value  of 
the  properties  at  $35,000,000  and  the 
necessary  working  capital  at  $666,000, 
making  a  total  of  $35,666,000  upon 
which  the  company  was  at  that  time 
entitled  to  a  reasonable  return.  Be- 
tween Dec.  31,  1917,  and  April  30,  1920, 
the  corporation's  capital  was  aug- 
mented by  the  sum  of  $4,337,815.  The 
working  capital   required   to   care   for 


In  support  of  its  petition  for  in- 
creased revenue,  the  company  submitted 
comprehensive  data  regarding  increases 
in  operating  costs.  .The  commission 
summarized  the  results  of  its  study  in 
the  accompanying  tables. 


INIT  COSTS— GEORGIA  RAILWAY  &  POWER 
COMPANY 

Commodities  and  Materials  f.o.b.  Atlanta 

•- July    1st  ■ 

1915  1918  1920 

Coal,  per  ton $2  56  $5  01         $11  80 

Copper,  per  lb.  0.23i  0  27'  0  241 

Steel  wire,  per  lb  0  024  0.037  0  039 

Standard  poles, 

each,  set 10.50  14  00  20.00 

( 'ross  arms  and 

brackets 0.58  0.94  1.67 

V.  P.  lumber,  per 

1,000ft 16  00  34.00  55  00 

Insulators 0.95  2.24  2  80 

Creosoted  ties, 

each 0.69  1.07  2  02 

Cement,  per  bbl..  1.25  2.18  4  50 

Steel   rails,   stand- 
ard wt.per   ton        31.43  74.00  70.00 
.•<teel  rails,  girder, 

perton 42 .  60  none  bought        76.40 

Spikes,  per  keg.  .  4  00  7.80  12  00 

Uallast,       crushed 

stone 1.00  1.80  3   13 

I'avingBriok 22  00  none  bought      42T00 

I  Standard  subur- 
ban car  —  com- 

olete 5,200.00      7,176  00    13,559  00 

Standard  PA  YE 

Car  — complete       4,201   00      5,819,00    11,937  00 
I  Standard  1  railcr 

car  — complete  .    2,120  00     2,995.00     6,063.00 
I  .Spl.  work  2  piece 

crossing 1,496.00     2,540.00     2.540.00 


Regarding  the  matter  of  return,  the 
commission's  order  said : 


Jitneys  Ruled  Off  Hartford 

Streets 

The  Board  of  Aldermen  of  Hart- 
ford, Conn.,  on  Oct.  11  adopted  an 
ordinance  barring  motor  buses  from 
the  streets  used  by  the  Connecticut 
Company  and  from  the  congested  bus- 
iness areas  of  the  city.  The  measure 
will  go  into  effect  on  Nov.  1  unless 
court  action  is  brought  by  the  jitney 
men  to  prevent  its  execution.  It  pro- 
vides that  belt-line  jitney  routes  must 
be  established  in  sections  of  the  city 
not  directly  served  by  trolley  lines. 

The  new  ordinance  was  the  work  of 
a  special  committee  consisting  of  Al- 
dermen Robert  C.  Buell,  Frank  K.  Dan- 
iels and  James  F.  Noonan  and  Police 
Commissioners  Morris  Older  and  Wil- 
bur Walker  of  the  commission's  traffic 
committee  and  Corporation  Counsel 
Walter  Schultz.  It  was  passed  under 
suspension  of  the  rules,  by  a  vote  of 
15  to  3.    The  ordinance  provides  that: 

No  person,  firm  or  corporation  shall 
operate  a  public  service  motor  vehicle  pop- 
ularly termed  a  jitney,  as  such,  along  any 
other  streets  or  parts  of  streets  than  those 
established  and  fixed  in  this  ordinance  as 
traffic  routes.  Any  person,  firm  or  cor- 
lioration  violating  any  of  the  provisions  of 
this  ordinance  shall  upon  conviction  be 
fined  $50  for  each  offense.  This  ordinance 
shall   take    effect   Nov.    1,    1920. 


"Mass  Honesty"  Test  Successful 

Square-dealing  is  a  characteristic  of 
the  citizens  of  Pittsburgh,  Pa.  That  is 
the  opinion  of  Charles  A.  Fagan,  W.  D. 
George  and  S.  L.  Tone,  receivers  of 
the  Pittsburgh  Railways.  They  base 
their  contention  that  Pittsburghers  are 
fundamentally  honest  upon  an  exper- 
iment which  they  conducted  in  connec- 
tion with  the  recent  increase  in  token 
fare  from  7i  cents  to  8i  cents. 

To  save  unnecessary  expense  the  re- 
ceivers decided  to  make  no  change  in 
the  form  of  token  in  use.  They  issued 
a  statement  to  the  public  explaining 
their  position  and  pointing  out  that, 
while  tokens  purchased  prior  to  the  in- 
crease in  price  would  be  accepted  when 
the  new  rate  took  effect,  car  riders 
cculd  aid  the  railway  by  refraining 
from  "stocking  up"  on  the  metal  discs 
prior  to  the  advance.  Receiver  Fagan 
commented  upon  the  results  of  this 
experiment  as  follows: 

A  great  deal  of  fun  has  been  poked  at 
the  receivers  for  taking  the  public  into 
their  confidence,  under  the  Impression  that 
the  public  would  take  advantage  of  the 
situation  to  load  up  with  the  metal  discs, 
This  possibility  was  taken  Into  account  in 
the  calculations  made  by  the  receivers  of 
the    extent    to    which    the   sales    would    in- 
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orease,  and  we  are  gratified  to  say  that  the 
sales  did  not  reach  our  expectations.  We 
felt  that  in  deference  to  the  consideration 
the  public  has  shown  in  this  unavoidable 
increase  in  street  car  fares,  the  public  was 
entitled  to  know  in  advance  that  the  type 
of  metal  tok^n  tickets  in  use  were  not  to 
be  changed.  In  obviatingr  the  confusion  of 
a  change  in  the  kind  of  tickets  in  use,  the 
irritation  of  refunds  involving  a  few  cents, 
and  ill  temper  and  delays,  the  experiment 
was  a  complete  success.  We  would  do  it 
all  over. 

The  returns  from  the  sales  of  tokens  in 
the  two  days  preceding  the  increase  were 
upwards  of  1,000,000  tokens  in  excess  of 
the  normal  number  for  two  days.  The  so- 
called  bargain-counter  rush  would  not  have 
required  us  to  limit  tlie  sales  of  tokens,  as 
originally  intended,  if  the  type  of  ticket  in 
use  had  been  of  the  paper  kind,  as  such 
tickets  are  used  only  once  and  then  de- 
stroyed. The  supply  of  metal  tokens,  how- 
ever, is  limited  and  inasmuch  as  tliey  are 
used  repeatedly,  there  necessarily  must  be 
some  tokens  each  day  in  the  hands  of  the 
conductors  for  handling  the  next  day's 
business   and  also  some   in   the  fare   boxes. 

Approximately  20  per  cent  of  the  car 
riders  took  advantage  of  the  opportunity 
to  get  more  than  their  usual  supply  of 
tickets,  and  thereby  caused  parts  of  the 
system  to  be  without  tokens  to  sell  to 
those  who  required  them  and  thus  created 
a  necessity  for  limiting  the  number  of 
tokens  to  be  sold  to  one  person  to  two  at 
one    time. 


Transportation 
News  Notes 


Eight  Cents  in  Berlin. — The  New 
Hampshire  Public  Service  Commission 
has  authorized  the  Berlin  Street  Rail- 
way to  raise  its  cash  fare  from  5  cents 
to  8  cents.  Five  tickets  will  be  sold 
for  35  cents. 

Upholds  Eight-Cent  Fare. — The  Penn- 
sylvania Public  Service  Commission  has 
dismissed  complaints  of  the  city  of 
Wilkes-Barre  and  various  boroughs, 
townships  and  individuals  of  Luzerne 
County  against  the  8-cent  fare  charged 
by  the  Wilkes-Barre  Railway.  The  com- 
mission authorized  the  company  to  raise 
its  fare  to  8  cents  cash  two  years  ago. 
Four  tickets  are  sold  for  30  cents. 

Rejects  Seven-Cent  Fare. — The  City 
Council  of  Clinton,  Iowa,  has  refused  a 
petition  presented  by  the  Clinton  Street 
Railway  for  authority  to  raise  its  fai'e 
to  7  cents.  The  company  sought  the 
elimination  of  workingmen's  tickets, 
which  have  been  sold  at  the  rate  of 
forty  for  $1.  Representatives  of  local 
labor  unions  opposed  a  higher  fare. 

Will  Vote  on  Fare  Increase. — The 
voters  of  Kalamazoo,  Mich.,  will  de- 
cide at  the  general  election  on  Nov.  2 
the  question  of  granting  the  Michigan 
Railway  an  increase  in  fare  from  7 
cents  to  10  cents.  At  a  former  referen- 
dum the  rate  advance  was  refused.  The 
City  Commission  has  authorized  the 
company  to  put  the  10-cent  fare  in  ef- 
fect temporarily. 

.Municipal  Line  Raises  Fare. — The 
board  of  directors  of  the  municipally- 
owned  Norton,  Taunton  &  Attleboro 
Street  Railway,  Norton,  Mass.,  has 
voted  to  discontinue  the  sale  of  sixteen 
tickets  for  $1  and  to  charge  a  straight 
10-cent  fare   in   each    zone.     The  rail- 


way's employees  are  asking  for  an 
increase  in  wages  to  a  maximum  of  75 
cents  an  hour. 

Tokens  in  Buffalo. — The  International 
Railway,  Buffalo,  N.  Y.,  has  begun  the 
use  of  metal  tokens.  These  replace  the 
paper  tickets  which  have  been  in  use 
since  the  7-cent  fare  went  into  effect. 
The  tokens  are  slightly  smaller  in  size 
than  a  dime  and  are  sold  at  the  rate  of 
four  for  25  cents,  the  same  as  the 
tickets.  The  company's  fare  boxes  have 
been  rearranged  so  that  the  tokens 
register  on  a  separate  dial  from  the 
cash  fares. 

Bus  Permit  Revoked. — The  City  Com- 
mission of  Newark,  N.  J.  has  directed 
City  Counsel  Congleton  to  prepare  an 
ordinance  rescinding  the  franchise  of 
the  General  Omnibus  Company.  The 
company  was  given  permission  in  Jan- 
uary, 1919,  to  operate  a  number  of 
buses  in  Newark.  Under  the  terms  of 
the  agreement  it  was  to  begin  service 
before  July  1  last.  Failure  to  comply 
with  this  condition  led  to  a  demand  that 
the  franchise  be  revoked. 

Ten  Cents  in  Waterloo. — ^A  10-cent 
cash  fare  took  effect  on  the  lines  of  the 
Waterloo,  Cedar  Falls  &  Northern  Kail- 
way,  Waterloo,  Iowa,  on  Sept.  15.  The 
fare  was  formerly  5  cents.  The  ad- 
vance was  authorized  by  the  board  of 
arbitration  which  recently  awarded  the 
company's  employees  an  increase  in 
wages.  Thirteen  workmen's  tickets  or 
twenty  children's  tickets  are  sold  for 
$1,  good  during  designated  hours.  A 
similar  schedule  of  rates  is  in  effect 
on  the  company's  lines  in  Cedar  Falls. 

Eight  Cents   Asked  in  Johnstown. — 

The  Johnstown  (Pa.)  Traction  Com- 
pany has  petitioned  the  State  Public 
Service  Commission  for  authority  to 
charge  an  8-cent  cash  fare  and  to  sell 
four  tickets  for  30  cents  on  its  Johns- 
town city  lines.  The  present  fare  is  7 
cents  cash  with  four  tickets  for  25 
cents.  The  company  on  Oct.  1  raised 
the  wages  of  its  carmen  from  50,  52.5 
and  55  cents  an  hour  to  55,  57.5  and  60 
cents  an  hour. 

Front-Exit  'Cars    in    Twin    Cities. — 

Front-exit  cars  will  soon  be  operating 
through  the  streets  of  Minneapolis  and 
St.  Paul,  Minn.  Three  hundred  cars  of 
the  old  type  are  being  remodeled  by  the 
Twin  City  Rapid  Transit  Company.  Of 
the  reconstructed  cars,  175  will  be 
placed  in  service  on  the  Minneapolis 
lines  and  125  on  the  St.  Paul  lines.  The 
equipping  of  the  cars  has  been  delayed 
by  the  difficulty  of  obtaining  castings. 
These  are  now  being  received  at  the 
company's  Snelling  shops. 

Four    Cents    a    Mile    Allowed. — The 

Southwestern  Traction  Company,  Tem- 
ple, Texas,  which  operates  an  inter- 
urban  line  from  Temple  to  Belton, 
Texas,  a  distance  of  twelve  miles,  has 
been  granted  authority  by  the  Texas 
Railroad  Commission  to  increase  its 
passenger  fares  between  the  two  towns 
from  35  cents  to  49  cents,  and  to 
make  proportionate  increases  for  inter- 
mediate stations.  The  company  con- 
tended that  35  cents  was  confiscatory. 


Rate  Dispute  Settled. — The  Kentucky 
Railroad  Commission  on  Oct.  7  entered 
an  order  approving  the  new  schedule  of 
interurban  rates  of  the  Louisville  & 
Interurban  Railroad,  Louisville.  The 
commission  also  rescinded  the  order  re- 
quiring the  Attorney  General  and 
Commonwealth's  attorneys  in  the  coun- 
ties affected  to  bring  an  action  against 
the  company.  Under  the  new  schedule 
cash  passenger  fares  will  be  collected 
on  all  trips  beyond  the  city  limits  on  a 
3-cents-a-mile  basis. 

More  Trains  on  Subway. — Under  an 
order  issued  on  Sept.  29  by  the  Pub- 
lic Service  Commission  for  the  First 
District  the  Interborough  Rapid  Tran- 
sit Company,  New  York,  N.  Y.,  has 
resumed  the  operation  of  trains  on  prac- 
tically rush  hour  schedules  during 
nearly  the  entire  day.  The  order  for 
the  improved  service  was  issued  last 
April  but  was  suspended  during  tho 
past  few  months.  It  provides  for  the 
maximum  of  service  in  all  hours  ex- 
cept the  middle  of  the  day  and  late 
at  night. 

Wants    More    in    New    Castle. — The 

Pennsylvania-Ohio  Electric  Company, 
Youngstown,  Ohio,  has  filed  with  the 
Pennsylvania  Public  Service  Commis- 
sion a  new  schedule  of  rates,  under 
which  it  proposes  to  raise  its  fare  on- 
its  lines  in  New  Castle,  Pa.,  from  7 
cents  to  10  cents.  The  company  con- 
tends that  the  7-cent  fare  is  insuffi- 
cient to  meet  operating  expenses  and 
to  pay  a  fair  return  on  the  investment. 
The  city  authorities  have  announced 
that  they  will  oppose  any  increase  in 
fare. 

Busmen  May  Unite. — An  attempt  is 
being  made  to  form  one  central  organ- 
ization embracing  all  the  large  and 
small  jitney  buses  in  Hartford,  Conn. 
The  Hartford  Public  Service  Operatives' 
Protective  Association  is  back  of  this 
movement.  An  association  to  be  known 
as  the  Hartford  Bus  Corporation  is 
being  formed.  The  capitalization  will 
be  $50,000.  The  officers  of  the  corpora- 
tion are:  Harry  A.  Cohen,  president; 
D.  S.  Wells,  secretary;  C.  J.  Miller, 
financial  secretary,  and  Joseph  M. 
Namourn,  treasurer. 

One-Man     Cars     in     Houston.  —  The 

Houston  (Tex.)  Electric  Company  has 
received  its  first  consignment  of  twelve 
one-man  safety  cars.  Additional  cars 
have  been  ordered  and  will  be  put  into 
service  in  Houston  as  rapidly  as  they 
are  received.  The  company  is  still 
operating  at  a  7-cent  fare  under  the 
court  decree  holding  the  5-cent  rate 
to  be  confiscatory  and  declaring  that 
the  company  is  entitled  to  earn  8  per 
cent  on  its  investment  after  4 J  percent 
has  been  charged  off  for  depreciation. 
Efforts  so  far  to  negotiate  a  new  fran- 
chise have  so  far  failed. 

"Safeties"  Approved,  Fare  Reduced. 

— A  1-cent  reduction  has  been  made  in 
the  fare  charged  bj^  the  Cedar  Rapids 
&  Marion  City  Railway,  Cedar  Rapids, 
Iowa,  as  the  result  of  the  introduction 
of  one-man  safety  cars.  The  company 
recently  raised  its  fare  from  6  cents  to 
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8  cents.  It  subsequently  applied  to  the 
City  Council  for  permission  to  use 
"safeties."  The  Council  consented,  the 
company  agreeing  to  reduce  the  fare. 
The  carmen  objected  to  this  scheme  and 
went  out  on  strike  on  Sept.  24.  They 
returned  to  work  on  Sept.  27.  On  that 
date  the  one-man  cars  and  the  7-cent 
fare  were  placed  in  operation. 

May  Abandon  San  Diego  Lines. — 
Service  may  have  to  be  abandoned  on 
a  numer  of  lines  of  the  San  Diego 
(Cal.)  Electric  Railway  in  the  near 
future,  according  to  a  statement  made 
by  William  Clayton,  vice-president  and 
managing  director  of  the  company,  at 
a  recent  hearing  before  the  San  Diego 
City  Council.  Mr.  Clayton  declared  that 
the  railway  was  willing  to  make  track 
imptovements  in  so  'far  as  it  was 
financially  able,  but  that  it  was  unable 
to  undertake  the  street  paving  as  re- 
quested by  the  council.  It  is  proposed 
to  abandon  the  Market  Street  line  be- 
tween Fifth  and  Sixteenth  and  the 
Spruce  Street  line  because  of  insuffi- 
cient patronage. 

City  May  Run  Lines. — Operation  of 
the  Lowell  Division  of  the  Eastern 
Massachusetts  Street  Railway  by  the 
city  of  Lowell,  Mass.,  was  suggested  by 
Homer  Loring,  chairman  of  the  public 
trustees  of  the  company,  at  a  recent 
conference  with  municipal  officials  and 
the  members  of  the  local  Chamber  of 
Commerce.  Mr.  Loring  proposed  that 
the  city  undertake  to  operate  the  Lowell 
lines  for  a  period  of  three  months. 
The  city,  in  addition  to  meeting  operat- 
ing expenses,  would  be  required  to  pay 
interest  at  the  rate  of  6  per  cent 
annually  on  the  value  of  the  railway 
property.  The  proposition  may  be  sub- 
mitted to  the  voters  at  the  general 
election  on  Nov.  2. 

Increase     A.sked     in     Sacramento. — 

Asking  that  the  State  Railroad  Com- 
mission investigate  the  cost  of  opera- 
tion of  its  lines  in  Sacramento,  the 
Pacific  Gas  &  Electric  Company  has 
filed  a  petition  with  the  commission 
looking  toward  an  increased  fare.  The 
application  asks  that  the  commission 
make  an  order  establishing  such  rates 
as  will  provide  a  reasonable  return 
upon  the  property  investment.  The 
company  gives  the  value  of  its  rail- 
way holdings  in  Sacramento,  exclusive 
of  franchise  or  going  concern  value, 
as  $2,449,285.  For  the  fiscal  year  ended 
•June  30,  1920,  it  is  stated  the  gross 
revenue  totaled  $727,647,  and  the  oper- 
ating expenses  $586,073,  leaving  a  total 
of  $131,674  available  for  depreciation 
and  returns.  The  fare  is  now  5  cents. 
.Motor  Buses  as  Election  Issue. — 
Establishment  by  the  city  of  Winnipeg, 
Man.,  of  municipal  motor  bus  lines  is 
demanded  by  the  Winnipeg  labor  party, 
which  is  making  the  question  an 
election  issue.  The  labor  unions  are 
supporting  the  candidacy  of  Council- 
•  men  pledged  to  work  for  the  installa- 
tion of  a  motor  bus  system  to  be 
owned  by  the  city  and  to  give  service  at 
a  fare  below  that  charged  by  the  Win- 
nipeg Electric  Railway.  They  also  de- 
mand that  the  railway  be  compelled  to 


abide  by  the  provisions  of  its  original 
agreement  with  the  city,  limiting  the 
fare  to  5  cents,  or  that  it  surrender  its 
franchise.  A  7-cent  cash  fare  took  ef- 
fect in  Winnipeg  on  Sept.  1,  the  rate 
having  been  6  cents  for  the  past  year. 
The  increase  in  fare  was  strongly  op- 
posed at  the  time  by  the  labor  element. 

Five  Cents  a  Mile  Asked^The  South- 
ern New  Yoi-k  Power  &  Railway  Cor- 
poration, Cooperstown,  N.  Y.,  has  asked 
the  Public  Service  Commission,  Second 
District,  for  permission  to  increase  its 
interurban  passenger  rate  from  4  to  5 
cents  a  mile  and  to  discontinue  the  sale 
of  mileage  books.  The  company's  pe- 
tition states  that  its  line  is  paralleled 
by  improved  state  highways  and  that 
there  is  competition  from  auto  buses 
and  freight  truck  lines,  and  that  grades 
render  operation  of  cars  expensive. 
The  company  alleges,  in  support  of  its 
application,  increases  in  the  costs  of 
materials  and  labor,  stating  that  sub- 
sequent to  June  1  there  had  been  wage 
increases  approximating  23  per  cent  in 
the  operating  department  and  12  per 
cent  in  other  departments.  Arbitration 
of  the  strike  in  July,  in  states,  added 
$25,000  to  the  payroll. 

Seven  Cents  in  Pine  Bluff.— The  Pine 
Bluff  Company,  operating  the  electric 
railway  system  in  Pine  Bluff,  Ark., 
raised  its  fares  from  6  cents  to  7  cents 
on  Sept.  21.  The  increase  had  been  ap- 
proved by  the  City  Council  and  the 
State  Corporation  Commission.  Fifty 
tickets  are  sold  for  $3  at  the  railway's 
offices.  The  company  voluntarily  re- 
duced the  rate  for  school  children  by 
putting  on  sale  fifty  tickets  for  $2.50 
good  at  any  hour  between  8  a.m.  and 
5  p.m.  There  has  been  no  material  re- 
duction in  the  number  of  passengers 
since  the  new  rates  took  effect.  In 
preparation  for  the  increase  the  man- 
agement carried  on  a  campaign  of  edu- 
cation by  means  of  a  series  of  adver- 
tisements in  the  Pine  Bluff  newspapers. 
A.  G.  Whidden,  advertising  manager  of 
the  company,  was  in  charge  of  this  pub- 
licity work. 

Jersey    Busmen    Answer    Itailway. — 

Thirty-one  owners  of  jitney  buses  oper- 
ating in  Newark,  Paterson,  Jersey  City 
and  other  cities  of  New  Jersey,  uave 
filed  their  answer  in  the  Court  of  Chan- 
cery to  a  complaint  made  by  the  Pub- 
lic Service  Railway,  Newark,  alleging 
the  competition  of  the  buses  to  be 
illegal.  Several  months  ago  the  rail- 
way started  legal  proceedings  to  have 
the  jitneys  ousted  from  the  streets  in 
which  it  has  tracks.  In  their  answer, 
the  busmen  disclaim  all  responsibility 
for  the  company's  failure  to  earn  a 
profitable  revenue,  and  throw  the  blame 
for  such  failure  upon  the  corporation. 
They  contend  that  for  the  court  to  re- 
strain the  operation  of  the  defendents' 
buses  would  not  only  deprive  the  de- 
fendents of  their  right  to  make  a  live- 
lihood, but  would  also  deprive  the  pub-' 
lie  of  means  of  transportation  to  which 
it  is  entitled. 

Street  Collection  Speeds  Up  Service. 
—The  Chicago  (111.)  Surface  Lines  has 
begun  the  use  of  front-end  street  col- 


lections at  various  congested  points 
as  a  means  of  speeding  up  the  load- 
ing of  cars,  filling  up  the  front  end, 
and  in  general  improving  schedules. 
Points  of  heavy  transfer  where  a  line 
stub-ends,  such  as  at  Adams  and  State 
Streets,  Van  Buren  and  State  Streets, 
and  Twelfth  Street  and  Wabash  Ave- 
nue, were  the  first  locations  at  which 
auxiliary  collectors  were  provided.  The 
plan  will  be  extended  to  other  heavy 
transfer  points  and  to  industrial  plants 
such  as  the  Western  Electric  Company, 
and  Sears,  Roebuck  &  Company,  where 
large  numbers  of  employees  must  be 
handled  in  the  rush  hours.  Adoption 
of  this  plan  was  recommended  by  John 
A.  Beeler,.  consulting  eng:ineer.  New 
York,  who  is  making  an  extensive  study 
of  conditions  in  Chicago.  The  collec- 
tors are  equipped  with  the  usual  small 
portable  register,  transfers,  etc. 

Intrastate    Rate    Powers    Argued. — 

Conflicting  opinions  as  to  the  authority 
of  the  Interstate  Commerce  Commission 
to  prescribe  intrastate  rates  were  pre- 
sented to  the  commission  on  Oct.  12 
by  representatives  of  the  railroads  and 
state  commissions  at  the  hearings  on 
application  of  the  roads  of  New  York 
and  Illinois  for  an  order  increasing 
intrastate  passenger  fares  to  the  level 
of  the  20  per  cent  advance  granted  for 
interstate  traffic.  Spokesmen  for  the 
railroads  contended  that  the  transpor- 
tation act  made  the  whole  rate  struc- 
ture of  the  country  a  matter  for  the 
consideration  of  the  Interstate  Com- 
merce Commission,  and  that  the  Fed- 
eral authority  no  longer  was  confined 
solely  to  the  regulation  of  interstate 
traffic.  State  commissioners,  however, 
argued  that  the  commission  was  with- 
out authority  to  make  blanket  in- 
creases in  the  traffic  charges  within 
the  boundaries  of  a  state  and  that  Con- 
gress in  passing  the  new  law  did  not 
broaden  the  power  of  the  commission 
over  intrastate  regulation. 

May  Raise  Reading  Fares. — Reading 
Transit  &  Light  Company,  Reading,  Pa., 
has  filed  with  the  Pennsylvania  Public 
Service  Commission  a  new  schedule  of 
fares  for  its  entire  system,  comprising 
the  lines  of  Reading,  Norristown  and 
Lebanon  and  the  suburbs,  to  go  into 
effect  on  Oct.  27.  The  new  schedule 
provides  for  an  increase  from  7  cents  to 
8  cents  on  thirty  lines  in  Reading  and 
Lebanon,  and  an  advance  from  8  cents 
to  9  cents  in  Norristown  and  on  all 
suburban  lines  of  the  system.  Under 
the  new  schedules  monthly  commutation 
books  and  excursion  tickets  will  be  dis- 
continued, but  there  will  be  no  curtail- 
ment of  the  practically  universal  trans- 
fer privileges  or  other  features  of  the 
service.  Constantly  increasing  cost  of 
operating  the  system  is  given  by  the 
company  as  the  reason  of  the  advance. 
Experts  engaged  by  the  city  to  make 
,  a  survey  of  the  property  of  the  com- 
pany have  placed  the  total  valuation 
of  the  lines  between  Norristovm  and 
Lebanon  at  approximately  $4,600,000. 
The  company's  experts  are  said  to  have 
placed  the  value  of  its  property  at 
$6,500,000. 
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General  Manager  Named  for 
Toronto  Commission 

H.  H.  Couzens,  general  manager  of 
the  Civic  Hydro-Electric  Commission, 
of  Toronto,  Ont.,  was  on  Sept.  28  ap- 
pointed general  manager  of  the  Toronto 
Transportation  Commission,  which  is 
to  take  over  and  manage  the  system  of 
the  Toronto  Railway  at  the  expiration 
of  the  latter's  franchise  in  September, 
1921. 

The  commission  also  appointed  R.  C. 
Harris,  Commissioner  of  Works  for  the 
city;  E.  L.  Cousins,  general  manager 
of  the  Harbor  Commission,  and  F.  A. 
Gaby,  chief  engineer  of  the  Hydro-Elec- 
tric Power  Commission,  as  a  committee 
to  serve  in  a  consulting  capacity  with 
a  view  to  co-ordinating  the  interests 
represented  by  them  and  obtaining  the 
benefit  of  their  advice  on  the  problems 
arising  in  connection  with  the  takmg 
over  of  the  railway  lines. 

One  of  these  problems  involves  the 
altering  of  the  gage  of  the  Toronto 
Railway  and  the  Toronto  Civic  Railway 
lines  now  operating  in  St.  Clair,  Dan- 
forth  and  Gerrard  Avenues,  which  were 
constructed  in  1912  and  1914.  The 
gage  on  both  the  privately  owned  and 
the  civic  lines  is  4  ft.  11  in.,  in  compari- 
son with  the  standard  of  4  ft.  8i  in. 
The  importance  of  this  question  wil! 
be  understood  when  considered  in  con- 
nection with  the  Ontario  hydro-radial 
project.  If  the  gage  is  not  changed  to 
conform  to  the  standard  gage,  the 
Toronto  system  will  be  unable  to  take 
iidvantage  of  the  night  haul  of  radial 
express  and  freight  cars  into  the  city, 
and  much  revenue  will  be  lost. 


year.  He  is  now  president  of  the  Sioux 
City  Service  Company,  Sioux  City, 
Iowa,  a  property  controlled  by  the 
Armours,  but  will  resign  this  position 
in  the  near  future. 


E.  C.  Brister  has  resigned  as  general 
manager  of  the  Alexandria  (La.)  Mu- 
nicipal Street  Railway.  Mr.  Brister 
has  accepted  a  position  as  manager  of 
the  Alexandria  municipal  power  sta- 
tion. 

Dean  McLaughlin,  superintendent  of 
the  Michigan  Railroad,  Kalamazoo, 
Mich.,  has  resigned  to  join  the  organ- 
ization of  the  Ohio  Brass  Company, 
Mansfield,  Ohio.  Mr.  McLaughlin  has 
been  connected  with  the  Michigan  Rail- 
road and  with  its  predecessor,  the  Mich- 
igan United  Traction  Company,  for  the 
past  eight  years.  Prior  to  that  time  he 
served  with  the  Toledo  Railways  & 
Light  Company,  Toledo,  Ohio. 

Robert  J.  Dunham  has  resigned  as 
vice-president  of  Armour  &  Company, 
Chicago,  111.,  and  will  sever  all  connec- 
tion with  the  Armour  interests.  Mr. 
Dunham  was  receiver  of  the  Kansas 
City  (Mo.)  Railways  on  the  occasion  of 
its  former  receivership,  ended  in  1914. 
Subsequently  he  served  as  chairman  of 
the  board  of  the  Kansas  City  Railways 
until    his    re.signation    in   June    of   this 


Steam  Operator  Chosen 

Ernest  Stenger,  New   President  of  the 

Denver  Tramway,  Long  with 

Union  Pacific  System 

Steam  railroading  has  lost  an  able 
executive  to  the  electric  railway  field 
in  the  person  of  Ernest  Stenger,  the 
newly  elected  president  of  the  Denver 
(Col.)  Tramway.  Mr.  Stenger  has  al- 
ready achieved  a  reputation  for  "get- 
ting things  done"  as  superintendent  of 


which  has  not  only  made  possible  the 
rise  to  a  position  of  responsibility  with 
the  Union  Pacific,  but  which  will  enable 
him  to  visualize  the  problems  of  the 
Denver  system.  He  is  well  acquainted 
with  the  West,  his  entire  railroad 
career  having  been  passed  west  of  the 
Mississippi  River. 

Mr.  Stenger  was  born  in  1865  at 
Colmar,  Alsace.  Coming  at  an  early 
age  to  the  United  States  he  was  grad- 
uated from  the  University  of  Michigan 
in  1886.  In  the  same  year  he  entered 
the  railway  service  as  a  rodman  with 
the  Burlington  &  Missouri  River  Rail- 
road in  Nebraska.  After  two  years  of 
this  work  he  was  appointed  a  drafts- 
man with  the  Atchison,  Topeka  & 
Sante  Fe  Railway,  resigning  in  1890 
to  become  assistant  engineer  with  the 
Missouri  Pacific  Railway. 

After  serving  with  the  Missouri 
Pacific  for  ten  years,  Mr.  Stenger  re- 
signed to  join  the  Union  Pacific  Sys- 
tem. His  first  position  with  that  road 
was  that  of  division  engineer.  He 
later  served  as  assistant  superintend- 
ent and  as  division  superintendent.  In 
1P07  he  was  made  general  superintend- 
ent of  the  Rio  Grande  Western  Rail- 
way, continuing  in  that  capacity  until 
March,  1911.  He  then  became  general 
manager  of  the  St.  Joseph  &  Grand 
Island  Railway,  with  headquarters  at 
St.  Joseph,  Mo.  He  subsequently  re- 
turned to  the  Union  Pacific  as  super- 
mtendent  of  the  Southern  Division, 
making  his  headquarters  at  Kansas 
City. 

During  the  war  Mr.  Stenger  served 
with  the  American  Expeditionary 
Forces  in  France  as  lieutenant-colonel 
of  the  31st  Engineers,  directing  the 
transportation  of  supplies  to  the  battle 
front. 


ERNEST    STEN'GER 


the  Southern  Division  of  the  Union 
Pacific  Railroad.  The  experience  which 
he  has  thus  gained  will  stand  him  in 
good  stead  in  taking  up  for  the  first 
time  the  management  of  a  traction 
property. 

Mr.  Stenger,  as  announced  in  last 
week's  issue,  has  already  entered  upon 
his  new  duties.  The  office  of  president 
has  been  vacant  since  1913,  the  direc- 
tion of  the  affairs  of  the  company  hav- 
ing been  largely  in  the  hands  of 
Charles  Boettcher,  chairman  of  the 
board  of  directors.  In  addition  to  serv- 
ing as  pi-esident,  Mr.  Stenger  will  per- 
form the  functions  of  general  manager, 
Vice-President  F.  W.  Hild  having  sub- 
mitted his  resignation  to  take  effect  as 
soon  as  the  operating  force  has  been 
reorganized.  Mr.  Stenger  has  an- 
nounced that  he  will  adhere  to  the  pres- 
ent policies  of  the  tramway,  and  that 
he  contemplates  no  changes  in  the 
executive  personnel. 

Like  most  steam  railroad  executives, 
Mr.  Stenger  gained  much  of  his  experi- 
ence in  the  school  of  hard  knocks.  A 
c:vil  engineer  by  training,  he  has  a 
broad  understanding  of  the  fundamen- 
tals   of    the    transportation     industry, 


W.  W.  Nielsen,  assistant  secretaiy 
of  the  Springfield  (Mo.)  Traction  Com- 
pany, has  resigned.  Mr.  Nielsen  has  ac- 
cepted a  position  with  the  International 
Coal  &  Products  Company,  a  Virginia 
corporation.  He  has  been  connected 
with  the  Springfield  Traction  Company 
since  May,  1919. 

Robert  W.  Hewins,  who  recently  sub- 
mitted his  resignation  as  superintend- 
ent of  the  Norton,  Taunton  &  Attleboro 
Street  Railway,  Norton,  Mass.,  has  re- 
considered his  action  at  the  request  of 
the  board  of  directors  and  has  an- 
nounced that  he  will  continue  with 
the  road  indefinitely. 

Frederick  W.  Heffernan  has  been 
appointed  superintendent  of  transpor- 
tation of  the  Augusta  Division  of  the 
Androscoggin  &  Kennebec  Railway, 
Lewiston,  Maine.  Mr.  Heffernan  suc- 
ceeds George  W.  Bowie,  resigned.  He 
has  been  connected  with  the  company 
for  a  number  of  years. 

Louis  A.  Pease,  division  superintend- 
ent of  the  Buffalo  &  Lake  Erie  Trac- 
tion Company,  Buffalo,  N.  Y.,  with 
headquarters  at  Erie,  Pa.,  has  resigned. 
Mr.  Pease  was  appointed  superintend- 
ent of  the  western  division  of  the  rail- 
way four  years  ago.  He  was  formerly 
a  conductor  with  the  same  system. 


Manufadures  and  the  Markets 

DISCUSSIONS  OF  MARKET  AND  TRADE  CONDITIONS  FOR  THE  MANUFACTURER. 

SALESMAN  AND  PURCHASING  AGENT 
ROLLING  STOCK  PURCHASES  BUSINESS  ANNOUNCEMENTS 


Large  Turbo-Generators 
in  Strong  Demand 

Westinghouse  Orders  Amount  to  More 

Than  500,000  Hp.  in  the  Last 

Three  Months 

The  Westinghouse  Electric  &  Manu- 
facturing Company  announces  that  it 
has  received  within  the  past  three 
months  orders  from  electric  light  and 
power  companies  for  more  than  500,000 
hp.  of  turbo-generators.  Among  these 
are: 

Cheswick  Power  Company,  Pittsburgh, 
Pa.,  one  compound  unit  of  60,000  kw., 
which  will  be  one  of  the  largest  en- 
gines ever  built. 

Narragansett  Electric  Lighting  Com- 
pany, Providence,  R.  I.,  one  compound 
unit  of  45,000  kw. 

United  Electric  Light  &  Power  Com- 
pany, New  York,  two  compound  units 
of  35,000  kw.  each. 

Brooklyn  (N.  Y.)  Edison  Company, 
two  single  units  of  25,000  kw.  each. 

United  Electric  Company,  Springfield, 
Mass.,  a  single  unit  of  25,000  kw. 

Commonwealth  Edison  Company,  Chi- 
cago, one  compound  unit  of  35,000  kw. 

Havana  (Cuba)  Electric  Railway 
Company,  two  single  units  of  25,000 
kw.  each. 

Commenting  on  the  sale  of  these 
large  steam  turbines,  E.  H.  Sniffin, 
manager  of  the  power  department, 
Westinghouse  Electric  &  Manufactur- 
ing Company,  pointed  out  that  the 
business  in  large  turbine  units  was 
about  equally  divided,  as  to  number,  be- 
tween units  of  over  30,000  kw.  and 
units  of  under  30,000  kw.  rating.  Ow- 
ing to  the  reliability  of  the  multi- 
cylinder  type,  he  stated,  it  is  believed 
that  it  eliminates  many  problems  of 
design  which  would  occur,  owing  to  the 
physical  dimensions,  with  the  single 
cylinder  in  these  very  large  sizes. 
From  the  present  knowledge  of  design 
it  appears,  according  to  Mr.  Sniffin, 
that  this  will  continue  to  be  the  case 
for  some  time  to  come,  but,  of  course, 
definite  prediction  cannot  be  made  on 
account  of  the  rapid  development  in 
the  industry. 

British  Purchase  American  Rails 

The  question  of  ordering  American 
rails  again  came  before  the  Town  Coun- 
cil of  Glasgow  on  Sept.  1.  It  may  be 
recalled  that  a  recommendation  by  the 
tramways  committee  to  give  an  order 
to  the  United  States  Steel  Products 
Company  .for  10,000  tons  of  steel  raik 
and  fishplates  had  been  referred  back 
to  the  committee.  The  latter  reconsid- 
ered the  subject  and  renewed  its  rec- 
ommendation, which  was  again  brought 
forward.     In  the  interval,  owing  to  the 


necessity  of  getting  rails  as  soon  as 
possible,  the  general  manager,  -with  the 
concurrence  of  the  chairman  of  the 
tramways  committee,  accepted  the  con- 
tract and  gave  the  order.  The  labor 
members  of  the  council  again  made  the 
allegation  that  the  steel  workers  in 
America  had  to  work  excessive  hours 
and  that  in  this  way  the  American 
prices  for  rails  were  lower  than  the 
British.  This  was  met  by  the  statement 
that  the  president  of  the  -American 
rail  manufacturing  company  gave  a  per- 
sonal guarantee  that  the  rails  were 
being  produced  under  fair  conditions. 
The  proposal  of  the  committee  was  car- 
ried by  forty-two  votes  against  eigh- 
teen. The  American  price  is  £23,  10s. 
per  ton,  while  the  only  British  tender 
received  was  £28  per  ton. 


Special  Coal  Permits  for 
Emergency  Needs 

General  Privilege  of  Assigned  Cars  to 

Utilities    Rescinded — Committee 

of  Three  Hears  Cases 

While  service  order  21,  issued  Octo- 
ber 8  by  the  Interstate  Commerce  Com- 
mission, takes  away  the  privilege  of 
assigned  cars  to  public  utilities  gen- 
erally, the  new  order  makes  the  secur- 
ing of  emergency  coal  more  certain.  It 
provides  a  sort  of  super-rating  for 
cars  needed  to  supply  utilities  in  dis- 
tress. Because  the  old  order  had  been 
abused  to  an  important  extent  the  com- 
mission decided  that  the  need  for  emer- 
gency coal  would  have  to  be  established 
in  each  individual  case.  It  therefore 
has  appointed  a  committee  which  is 
to  pass  on  all  applications  for  emer- 
gency coal.  The  committee  is  consti- 
tuted as  follows:  W.  L.  Barnes,  Ameri- 
lan  Railroad  Association;  D.  B.  Wentz, 
president  of  the  National  Coal  Associa- 
tion, and  G.  W.  Elliott  of  the  National 
Committee  on  Gas  and  Electric  Service. 

With  the  operators  and  the  railroads 
represented  on  this  committee  it  is  be- 
lieved that  most  applications  can  be 
taken  care  of  without  resort  to  the 
commission's  order.  The  operators 
see  that  utilities  are  kept  in  coal. 

All  applications  by  utilities  for  re- 
lief in  the  matter  of  coal  supply  should 
be  addressed  to  the  National  Commit- 
tee on  Gas  and  Electric  Service,  Mun- 
sey  Building,  Washington,  D.  C.  As 
a  result  of  the  better  understanding 
which  has  followed  the  conferences 
which  preceded  the  issuance  of  the  new 
orders  it  is  believed  that  the  crisis -in 
the  coal  situation  has  passed.  With 
the  issuance  of  Order  21  the  commis- 
sion also  curtailed  all  outstanding  per- 
mits for  the  use  of  open-top  equipment 
for  other  than  coal-carrjing  purposes. 


Railway  Motor  Manufac- 
turers Optimistic 

Demand   Light   at  Present,   but   Manu- 
facturing Conditions  Are  Improved, 
with  Heavier  Sales  Expected 

Demand  for  railway  motors  at  pres- 
ent is  light,  according  to  leading  manu- 
facturers. Electric  traction  companies 
are  said  to  be  buying  new  rolling  stock 
only  when  absolutely  necessary.  The 
trend  of  demand  has  been  more  and 
more  toward  safety  cars,  so  that  now 
the  number  of  motors  bought  for  heavy 
cir  service  is  small  compared  with  the 
safety  ear  types.  One  result  of  thi.s 
tendency  has  been  an  improvement  in 
delivery  conditions,  since  in  the  safety 
car  motor  certain  material  sHch  as 
gears  can  be  more  or  less  standardized. 
One  of  the  largest  motor  manufactur- 
ers in  the  country  is  optimistic  regard- 
ing future  business  on  the  ground  that 
the  attitude  of  the  public  toward  elec- 
tric railways  is  improving  in  respect 
vo  higher  fares  and  increased  transpor- 
tation facilities.  Virtually  all  of  the 
Imes  are  badly  in  need  of  additional 
equipment,  this  company  states.  Here- 
tofore, more  cars  at  old  rates  of  fare- 
in  many  cases  meant  greater  loss  in 
operation,  however,  and  the  money  with 
which  to  make  extensions  has  been  lack- 
ing. Demand,  as  a  result,  has  not  been 
as  great  as  it  would  have  been  if  the 
railway  companies  could  finance  new 
equipment.  This  condition  is  said  to 
be  gradually  improving. 

-Manufacturing  conditions  are  fairly 
favorable  at  present.  Raw  material  is 
causing  little  trouble.  The  shortage  of 
gears  and  of  insulating  material  that 
prevailed  during  the  summer  has  been 
relieved.  Furthermore,  producers  are 
anticipatmg  their  needs  well  in  ad- 
vance, keeping  a  good  running  stock  of 
material  on  hand  at  the  factory.  A  re- 
serve supply  of  motors  is  also  main- 
tamed  with  each  of  the  car  builders 
11  IS  stated.  Reasonable  shipments  can 
be  made.  One  manufacturer  quotes  de- 
liveries of  from  forty-five  to  sixty  days. 
No  cancellations  have  been  reported. 

Small  hope  of  any  immediate  reduc- 
tion m  prices  is  held  out  by  one  of  the 
leading  interests,  until  there  is  a  re- 
duction m  wages  paid  the  men  who 
build  the  equipments.  This  view  holds 
that  the  high  level  attained  by  rail- 
way motor  prices  since  prior  to  the  j 
war  has  been  very  largely  caused  bv 
the  tremendous  demands  of  labor  all 
along  the  line,  from  the  ore  in  the 
ground  to  the  finished  product.  .An- 
other producer,  however,  thinks  that  if 
any  change  comes  about  it  will  be  in 
the  direction  of  lower  prices,  provided 
the  cost  of  raw  material  le.«ssens. 
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Cement  Market  Greatly 
Undersupplied 

stocks  Are  Low  and  Deliveries  Long  In 

the  Face  of  Heavy  Demand — 

Prices  Steady 

Demand  for  cement  holds  up  so 
strongrly  that  manufacturers  are  still 
far  from  catchine  up  with  the  volume 
of  orders.  In  snite  of  the  curtailment 
of  the  buildins:  industry  in  many  sec- 
tions of  the  country,  the  market  for  ce- 
ment remains  greatly  undersupplied. 
Electric  railways  have  not  been  heavy 
buyers,  however,  but  according  to  one 
of  the  leadinsr  interests  the  outlook  is 
brieht  for  prood  business  to  develop 
from  that  quarter  as  well  as  from  steam 
roads  next  year.  Accordins:  to  an  arti- 
cle recently  appearine:  in  the  New  York 
Times,  there  are  orders  hansrinff  over 
the  market  for  15.000,000  barrels  of  ce- 
ment at  present  that  the  industry  can- 
not hope  to  catch  up  with  for  the  next 
three  or  four  months.  The  same  source 
of  information  states  that  today  there 
is  no  more  than  a  national  ten  days' 
supply  of  this  commodity  in  the  coun- 
trv.  The  probable  entire  nroduction  for 
195>0  is  nlaced  at  95,000,000  barrels,  pro- 
vidpd  the  present  approximate  output 
of  70  ner  cent  of  canacity  is  maintained. 
Of  this  total,  railroad  needs  are  ex- 
pected to  account  for  6.63  per  cent  of 
the  supply. 

Producers  are  so  heavily  booked 
ahead  with  orders  that  new  business?  is 
not  accented  for  shipment  earlier  than 
about  De'-.  1  in  several  representative 
casps.  Mill  stocks  of  cement  are  eren- 
erallv  deilpted.  Accordine  to  the  Times 
report,  thero  were  about  5.000.000  bar- 
rels on  hand  on  Oct.  1,  compared  with 
lO.nOO.OOO  barrels  last  year  at  that  time. 
The  raw  material  supply  is  reported 
favorable  excent  in  respect  to  coal. 

Representative  manufacturers  ex- 
press the  view  that  the  downward  trend 
of  prices  in  other  lines  will  not  affect 
the  cement  market.  Some  producers 
are  covered  bv  contracts  for  ouite  a 
while  yet.  and  this  circumstance,  to- 
gether with  the  nre<=pTit  scarcitv  of  the 
finished  nroduot  and  the  nrevailine  hieh 
nrices  of  coal  and  labor,  is  pxnected  to 
onerate  against  anv  immediate  lower- 
iner  of  prices.  Ontimism  is  the  keynote 
of  the  view  wh''"h  cement  manufactu- 
ers  take  of  the  trade.  In  snite  of  ex- 
cellent sales  this  vear.  1991  should  show 
even  better  results  it  is  said.  Manv 
construction  products  which  have  lon<r 
been  postponed  pendina"  more  favorable 
conditions,  are  exnected  to  pet  under 
wav.  not  only  in  the  railwav  field,  but 
in  constructinsr  hichways,  buildings,  etc. 


Street  Car  Plant  Undamaged  at 
St.  Louis  Car  Fire 

Fire  which  was  discovered  at  mid- 
night of  Oct.  11  in  the  steel  erection 
plant  of  the  St.  Louis  Car  Company  at 
St.  Louis,  Mo.,  partially  destroyed  the 
plant  and  caused  a  loss-  which  is  esti- 
mated by  fire  department  officials  to 
exceed  $500,000.  The  electric  railway 
car  assembly  plant  was  not  damaged. 


however.  This  was  largely  due  to  its 
being  separated  from  the  fire  by  a 
100-ft.  areaway.  The  phonograph  as- 
sembling plant  and  the  former  aircraft 
building  were  also  saved. 

An  explosion  in  an  acetylene  tank  is 
said  to  have  started  the  fire,  which 
gained  rapid  headway  because  of  the 
wind  and  the  inflammable  nature  of 
the  material  stored  at  the  plant.  The 
buildings  destroyed  Included  the  pneu- 
matic tool,  steel  car,  wheel  and  axle 
and  truck  departments,  as  well  as  the 
machine  shop,  power  house,  planing 
mill,  pattern  and  storage  warehouses 
and  steel  forgings  plant.  Most  of  these 
were  new  buildings.  About  1,200  peo- 
ple are  employed  at  the  plant  and  it  is 
expected  that  many  of  these  will  be 
thrown  out  of  work.  Besides  street 
cars  the  company  manufactures  freight 
cars  and  passenger  coaches,  automo- 
biles and  cabinet  phonographs. 

At  the  date  of  going  to  press 
encouraging  word  has  been  received. 
Edwin  B.  Meissner,  vice-president  and 
general  manager  of  the  company,  is 
quoted  as  saying  that  normal  operation 
should  be  resumed  by  Nov.  10.  The 
entire  West  Works  and  the  main  car- 
building  section  of  the  plant,  as  well  as 
the  lumber  stock  and  dry  kilns,  remain 
intact,  Mr.  Meissner  states.  The  de- 
stroyed wood  mill  and  machine  shop  of 
the  East  Works  can  be  taken  qare  of 
by  their  counterpart  in  the  West  Works, 
it  is  stated. 


Track  and  Roadway 


Rolling  Stock 


The  Northern  Ohio  Traction  &  Light 
Company,  Akron,  Ohio,  noted  in  the 
Aug.  14  issue  as  having  received  author- 
ity to  purchase  twenty  interurban  cars 
in  addition  to  the  fifty-six  city  cars 
mentioned  last  week,  has  specified  the 
following  equipment  on  the  interurban 
cars: 

Number  of  cars  ordered 20 

Builder.. The  G.  C.  Kuhlman  Car  Company 

Type   Interurban — Single  End 

Seating  capacity    58 

Weight,   total    71.980    lb. 

Bolster  centers,  length 32  ft.     6  In. 

Length  over  all 55  ft.  11  In. 

Truclc  wheelbase    0  ft.  84  in. 

Width  over  all   8  ft.    6  in. 

Height     12  ft.  9i  in. 

Body    Steel 

Interior  trim   Mahogany 

Headlining   Agasote — Buff 

Roof Arch 

Air   brakes    Westinghouse   AMM 

Axles    Penna.  R.R.  Standard 

Bumpers Hedley  Anti-Climbers 

Signal  system. ..  .Westinghouse  8-T  Signal 
System :  Ohio  Brass  Company  Marker 
Lamps  and  Signal  System. 

Control G.  E.  MK 

Couplers   Ohio  Brass 

Curta-n  fixtures. .  .Curtain  Supply  Company 

Curtain  material Pantasote 

Designation    signs    Hunter 

Fenders    or    wheelguards 

N.   O.  T.  &  L.   Co.  Std.  Pilot 

Hand  brakes. ..  .American  Brake  Company 
Heaters    

Peter  Smith  Heater  Company,  Hot  Water 
Headlights.  .  .Crouse-Hinds  LHH  Luminous 

Lightning  arresters    G.    E. 

Motors    G.B.-240-B-4 

Registers . . .  Ohmer  Pare  Register  Company 

Sanders    Nichols-Lintern    Company 

Seats     Brill 

Seating  material    Fabrikoid 

Trolley  catchers  or  retrievers 

Trolley  Supply  Company 

Trolley  wheels   

....More-Jones  Brass  &  Metal  Company 

Trucks   Brill  27  MCB-2 

Ventilators   Nichols-Lintern  Company 

Wheels.. Forged  Steel  Wheel  Company,  36  in. 


Carolina  Power  &  Light  Company, 
Raleigh,  N.  C. — This  company  has  been 
authorized  by  the  Raleigh  City  Com- 
mission to  double-track  its  line  in  Hills- 
boro  Street  from  Park  Road  to  Grove- 
land  Avenue. 

Virginia  Railway  &  Power  Company, 
Richmond,  Va.— The  Church  Street  Im- 
provement League  will  petition  the  City 
Manager  and  the  Council  against  the 
removal  of  tracks  from  Church  Street 
between  Eighteenth  and  Twenty-sixth 
Streets,  and  to  the  re-routing  of  cars 
through  Granby  Street  between  these 
points,  as  turning  business  into  Granby 
from  Church  Street.  This  property  be- 
longs to  the  Virginia  Railway  &  Power 
Company  operating  in  Norfolk. 

Ohio  Valley  Electric  Railway,  Hunt- 
ington, W.  Va. — The  city  of  Hunting- 
ton, W.  Va.,  has  power  by  indirection 
to  compel  the  Ohio  Valley  Electric 
Railway  to  double  -  track  its  Third 
Avenue  line.  That  was  the  substance 
of  a  formal  report  on  the  problem 
filed  with  the  commissioners  on  Aug. 
2  by  City  Attorney  O.  J.  Deegan.  The 
matter  was  carried  over  until  a  later 
date  in  order  that  the  commissioners 
might  confer  on  the  construction  of 
the  overhead  crossing  in  front  of  the 
American  Car  &  Foundry  Company's 
plant.  The  two  propositions  are  akin 
and  the  commissioners  hope  to  handle 
both  at  the  same  time. 

Monongahela  Valley  Traction  Com- 
pany, Fairmont,  W.  Va. — The  probabil- 
ity of  extending  the  lines  of  the  Monon- 
gahela Valley  Traction  Company  from 
Fairmont  to  Morgantown  within  the 
next  twelve  months  is  considered  to  be 
very  strong  by  Morgantovsnn  business 
men  in  touch  with  the  officials  of  the 
concern  at  Fairmont.  The  company 
right  now  has  plans  for  such  an  ex- 
tension under  consideration  and  its  start 
is  predicted  as  soon  as  construction 
costs  swing  a  little  back  toward  nor- 
mal. At  the  present  time,  the  Monon- 
gahela Valley  company  operates  cars 
as  far  north  along  the  river  as  Rivers- 
ville  and  has  a  graded  right-of-way  for 
some  distance  below  Riversville  to- 
ward Arnettsville.  The  distance  be- 
tween this  terminal  and  Morgantown 
is  about  12  miles.  A  survey  which  has 
been  made  for  the  proposed  route  is 
said  to  be  most  favorable  for  rapid 
construction,  the  grade  being  very  light. 
It  is  known  that  several  routes  are 
being  considered  for  the  line. 

Virginia  Railway  &  Power  Company, 
Richmond,  Va. — The  port  terminals' 
committee  of  the  Chamber  of  Com- 
merce has  framed  a  resolution  calling 
on  the  Virginia  Railway  &  Power  Com- 
pany to  make  an  extension  of  its  Pine 
Beach  line  to  the  Army  Supply  Base. 
This  additional  transportation  service 
would  materially  aid  about  1,500  em- 
ployees of  the  U.  S.  Army  who  have 
to  walk  about  one  mile  from  the  car 
line  to  the  army  base  every  day.  This 
project  before  it  can  be  considered  must 


854 


Electric    Railway    Journal 


Vol.  56,  No.  16 


have  the  approval  of  the  government. 
St.  Catharines,  Ont.— The  Welland 
Board  of  Trade  will  ask  the  Grand 
Trunk  Railway  to  electrify  the  Welland 
division  of  the  road  from  Port  Dal- 
housie  to  Port  Colbaine. 


Hydro-Electric  Power  Commission  of 
Ontario,  Toronto,  Ont.  —  The  double- 
tracking  of  West  London  Street, 
Windsor,  which  will  begin  shortly,  has 
been  a  long-promised  improvement  to 
the  border  street  railway  system.  The 
delay  has  been  caused  by  the  difficulty 
in  purchasing  the  equipment  and  the 
condition  of  the  rolling  stock  taken 
over  from  the  Detroit  United  some 
months  ago. 

Hydro-Electric  Commission,  Ontario, 
Canada. — H.  G.  Dickinson,  superintend- 
ent of  the  Niagara  Railway  Arch  Bridge 
Company,  Niagara  Falls,  announces 
that  Sir  Adam  Beck,  chairman  of  the 
Ontario  Hydro-Electric  Commission  of 
Canada,  is  seeking  permission  to  run 
electric  cars  over  the  bridge  to  connect 
the  Toronto  and  Rochester  interurban 
lines.  Charles  E.  Foster  of  New  York, 
consulting  engineer  of  the  bridge  com- 
pany, has  been  called  into  conference 
regarding  the  plans.  The  proposed  To- 
ronto-Rochester interurban  line  has 
been  under  consideration  for  some  time. 


Trade  Notes 


General  Railway  Signal  Company, 
Rochester,  N.  Y.,  has  issued  an  addi- 
tion to  its  direct  current  catalog  vol- 
ume I.  The  addition  is  dated  Septem- 
ber, 1920,  and  covers  section  J,  Nos. 
21-29. 

F.  M.  Richards,  formerly  chief  engi- 
neer of  the  Atlantic  Shore  Railway, 
Kennebunk,  Me.,  has  joined  the  forces 
of  the  Transit  Equipment  Company, 
New  York  City,  in  the  capacity  of  chief 
engineer,  it  is  announced. 

The  Greenfield  Tap  &  Die  Corpora- 
tion, Greenfield,  Mass.,  is  offering  $2,- 
255,000  8  per  cent  cumulative  preferred 
stock  through  bankers,  which  is  part 
of  a  $5,000,000  authorized  issue,  the 
par  value  of  which  is  $100. 

Blaw-Knox  Company,  Pittsburgh,  Pa., 
manufacturer  of  transmission  towers, 
steel  buildings,  etc.,  on  Oct.  1  opened  a 
district  office  in  Birmingham,  Ala.,  in 
charge  of  Prescott  V.  Kelly.  The  com- 
pany now  has  eight  district  offices. 

Ohmer  Fare  Register  Company,  Day- 
ton, Ohio,  has  just  completed  the  addi- 
tion of  one  story  to  its  main  building, 
making  it  a  five-story  structure.  The 
change  was  necessary  to  take  care  of 
new  types  of  machines  and  to  increase 
present  production. 

Edward  Casey  has  joined  the  Duff 
Manufacuring  Company  as  the  sales 
representative  of  the  forge  department 
in  the  East,  with  offices  at  50  Church 
Street,  New  York  City,  it  is  announced. 
Mr.  Casey  was  formerly  associated  with 
Kraerter  &  Company  and  the  Bethle- 
hem Steel  Company. 

Sattley  Company,  Detroit,  Mich.,  man- 


ufacturer of  machines  for  sorting,  count- 
ing, and  wrapping  coins,  announces  that 
it  has  moved  into  its  new  factory  at 
812  East  Woodbridge  Street.  The  new 
building  comprises  16,000  sq.ft.  of 
floor  space  and  is  expected  greatly  to 
increase  the  capacity  of  the  company. 

J.  L.  Galef,  75  Chambers  Street,  New 
"Vork  City,  has  taken  over  the  exclu- 
sive sales  agency  of  the  McGill  high- 
i^peed  changer,  manufactured  by  the 
McGill  Metal  Products  Company,  Chi- 
cago. The  selling  of  the  utility  ticket 
punches  will  be  continued  by  the  manu- 
facturer as  heretofore. 

Dwight  P.  Robinson  &  Company, 
'nc,  New  York  City,  with  which 
Westinghouse,  Church,  Kerr  &  Com- 
pany, Inc.,  is  consolidated,  devotes  the 
cun-ent  number  of  its  publication,  the 
D.  P.  R.  News,  to  a  railroad  issue, 
emphasizing  the  importance  of  improv- 
ing terminal  facilities,  roundhouses, 
shops,  etc. 

Sam  W.  Smith,  formerly  sales  man- 
ager of  the  Uehling  Instrument  Com- 
pany and  at  one  time  equipment  engi- 
reer  of  the  Southern  New  England 
Telephone  Company,  has  joined  the 
Smith  Engineering  &  Supply  Company, 
Boston,  Mass.,  which  represents  the 
Uehling  Instrument  Company  and  the 
Adriance-Bate  Company  in  New  Eng- 
land. 

M.  A.  Kretchmar,  formerly  chief  lu- 
bricating engineer  of  the  Sinclair  Re- 
fining Company,  has  become  associated 
with  the  Horrocks  Desk  Co.,  Herkimer, 
N.  Y.,  it  is  announced,  as  supervising 
engineer  and  chief  of  sales.  Mr.  Kretch- 
mar will  devote  his  attention  to  pro- 
moting the  Danight  Wick  Oiler  for 
lubricating  car  axles,  armature  brasses, 
etc.,  which  the  company  manufactures. 

The  Locomotive  Superheater  Com- 
pany, New  York,  through  its  industrial 
department,  has  issued  what  is  called 
a  "Data  Book  for  Engineers."  This 
is  a  book  with  flexible  covers  contain- 
ing sixty-four  pages  of  data  of  every- 
day interest  to  the  steam-plant  engi- 
neer. Besides  an  abbreviated  steam 
table,  it  contains  a  table  of  the  various 
coals  of  the  United  States  arranged  by 
states  and  giving  an  approximate 
analysis. 

The  Habirshaw  Electric  Cable  Com- 
pany, 10  East  Forty-third  Street,  New 
York  City,  has  issued  a  combined  state- 
ment of  the  earnings  of  the  Habirshaw 
Electric  Cable  Company,  Inc.,  the  Elec- 
tric Cable  Company  and  the  Bare  Wire 
Company,  for  the  five  months  ended 
May  31,  1920,  as  follows:  Sales  (not 
including  Bare  Wire  Company),  $4,846,- 
807;  profit  in  trading,  $412,617,  from 
which  $163,767  was  deducted  for  in- 
terest, discount  and  bonuses,  leaving  a 
net  income  of  $248,850. 

J.  J.  Edwards,  secretary  and  treas- 
urer of  O.  M.  Edwards  Company,  Syra- 
cuse, N.  Y.,  manufacturer  of  window 
fixtures,  platform  trap-doors,  etc.,  an- 
nounces that  he  has  given  up  his  duties 
at  Syracuse  and  will  devote  his  whole 
attention  to  the  sales  field  throughout 
the  entire  country,  with  the  object  of 


getting  into  close  touch  with  both  steam 
and  electric  railways. 

American  Steam  Conveyor  Corpora- 
tion, Chicago,  111.,  announces  a  change 
in  its  corporate  name  to  the  "Convey- 
ors Corporation  of  America."  The 
company  manufactures  steam  jet  con- 
veyors for  handling  ashes,  et'-.,  trolley 
conveyors,  oil-bearing  sheaves,  and 
other  conveyor  supplies.  A  completely 
equipped  machine  shop,  to  wh'ch  foun- 
dry facilities  will  be  added,  ha.-j  been 
acquired  at  South  Bend,  Ind.  No 
change  either  in  personnel  or  business 
policy  will  be  made,  it  is  stated. 

The  United  Railways  Company  of 
St.  Louis  and  a  number  of  street  rail- 
way supply  manufacturers  will  take 
part  in  a  railway  exposition  which  is 
to  be  given  at  the  Railway  Y.  M.  C.  A., 
St.  Louis,  for  one  week  starting  Oct. 
25.  The  exposition  will  be  given  under 
the  auspices  of  the  St.  Louis  Railway 
Club.  The  first  and  second  floors  of 
the  Y.  M.  C.  A.  building  and  the  grounds 
surrounding  the  building  will  be  filled 
with  steam  and  electric  railway  equip- 
ment, showing  the  progress  that  has 
been  made  in  efliciency  and  labor-sav- 
ing devices  in  the  past  ten  years. 


New  Advertising  Literature 
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Arc  Welding.— The  Ohio  Brass  Com- 
pany, Mansfield,  Ohio,  has  issued  a 
booklet  covering  equipment  and  instruc- 
tions for  electric  arc  welding. 

Automatic  Arc  Welder  —  The  Gen- 
eral Electric  Company,  Schenectady, 
N.  Y.,  has  issued  booklet  No.  B-3575, 
covering  automatic  arc  welders. 

Used  Material. — ^Transit  Equipment 
Company,  New  York  City,  has  issued 
bulletin  No.  271,  listing  its  second-hand 
railway  motors,  armatures,  controllers, 
trucks,  resistances  and  couplers. 

Carbon  Electrodes.  —  The  National 
Carbon  Company,  30  East  Forty-sec- 
ond Street,  New  York,  has  distributed 
an  instructive  eighteen-page  booklet  on 
carbon  electrodes  for  electric  furnaces. 

Water  Screens. — The  Link  Belt  Com- 
pany, Chicago,  111.,  has  recently  pub- 
lished a  twenty-four  page  illustrated 
book  covering  its  traveling  water 
screens.    Copies  may  be  had  on  request. 

Equipment.  —  Westinghouse  Electric 
&  Manufacturing  Company,  East  Pitts- 
burgh, Pa.,  has  issued  a  fifteen-page 
special  publication.  No.  1636,  covering 
its  exhibit  at  the  A.  E.  R.  A.  convention 
in  Atlantic  City. 

Price  Lists  of  Car  Equipments. — The 

General  Electric  Company,  Schenec- 
tady, N.  Y.,  has  issued  bulletin  No. 
44,001-P,  to  supersede  No.  44,001-0,  of 
prices  on  renewal  parts  and  supplies 
for  car  equipments,  mine  locomotives 
and  railway  and  mine  line  material. 

Electric  Tools.— The  Van  Dorn  Elec- 
tric Tool  Company,  Cleveland,  Ohio,  is 
circulating  a  letter  with  typewritten 
pages  attached,  describing  the  growth 
and  the  products  of  the  company.  The 
company  employs  about  400  people  and 
it  has  reached  its  fifteenth  anniversary. 
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To  Stop  the  Car  or 
To  Stop  the  Crowd? 


Type  "G"  Peacock 


What  kind  of  a  brake  have  you  on  your  cars  ?  A 
brake  calculated  for  the  weight  of  the  car  ?  — 

or  the  weight  of  the  car  plus  the  crowd?  (Often  an 
equal  weight,  especially  on  Safeties) . 

Peacock  Brakes 

mean  brakes  by  which  braking  power  may  be  increased 
as  the  crowd  jams  on  board  and  the  steep  grades  are 
negotiated.  Once  tried  out,  your  motormen  know  this 
—  they  operate  the  cars,  then,  with  greater  speed, 
for  the  greater  confidence.  This  pays  —  pays  well,  too. 

Peacocks  can  be  delivered  from  stock. 

NATIONAL  BRAKE  CO. 

Buffalo,  N.Y. 
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f  orb,  Bacon  S.  Davis, 


Engineers. 

115  BROADWAY 
NEW  YORK 


STONE  &  WEBSTER 

in  corpora  ted 

DefHifn  and  '^onslruct  i^team  Power  Stations,  Wat«r  Power 

Developments,  Traneiui%*ion  I  inea,  Substations,  Gas  Plants. 

NEW  YORK  BOSTON  CHICAGO 


SANDERSON   &,  PORTER 

ENGINEERS 

AEPORTS,  DESIGNS,  CONSTRUCTION.  MANAGEMENT 
KYDRO-ELECTRIC   DEVELOPMENTS 

RAILWAY,    LIGHT  and  POWCR  PROPERTIES 

CHICAGO  NEW   VORK  SAN    FRANCISCO 


The  Arnold  Company 

ENGINEERS— CONSTRUCTORS 

ELECTRICAL— CIVIL— MECHANICAL 

105  South  La  Sail*  Strmt 

CHICAGO 


ALBERT  S.  RICHEY 

ELECTRIC  RAILWAY  ENGINEER 

WORCESTER  POLYTECHNIC  INSTITUTE 

WORCESTER,  MASSACHUSETTS 


Parsons,  Klapp,  Brinckerhoff  &  Douglas 


WM.  BARCLAY  PARSONS 
EUGENE  KLAPP 


H.  M.  BRINCKERHOFF 
W.  J.  DOUGLAS 


Engineers — Constructors — Managers 

Hydro-electric,      Railway,     Light     and      Industrial      Plants, 
Appraisals  and  Reports. 


CLEVELAND 

Leader  Nen-s  Bldg. 


NEW   YORK 

K4   Pine  St. 


PORTSMOUTH,  VA. 
Fernr    Bids. 


C.  E.  SMITH  &  CO. 

ConMulting  Enginm^rm 

2065-75  Railway  Exchange  BIdg.,  St.  Louis,  Mo. 

Chicaco  Kansas   City 

InTcstigations,  Appraisals,  Expert  Testimony,  Bridge 

and  Structural  Work,  Electrification,  Grade  Crossing 

Elimination,    Foundations,    Power    Plants 


HEMPHILL  &  WELLS 

CONSULTING  ENGINEERS 

Gardner  F.  Wells  Albert  W.  Hemphill 

A PFH 4  ISA  LS 

INVESTIGATIONS  COVERING 

Reorganization      Management      Operation      Coostmction 

43  Cedar  Street,  New  York  City 


THE  J.  G.  WHITE 
ENGINEERING  CORPORATION 

Engineers — Constructors 

Industrial   Plants,   Buildings,  Steam   Power  Pliuits,  Water 
Powers,  Gas  Plants,  Steam  and  Electric  Railroads, 
Transmission    Systems 

43  Exchange  Place,  New  York 


JOHN  A.  BEELER 

OPERATING  AND   RATE  INVESTIGATIONS 

TRAFFIC  SURVEYS  AND  SCHEDULES 

MANAGEMENT  -  CONSTRUCTION  -  APPRAISALS 

DIFFICULT  WORK  EXECUTED 

52  VANDERBILT  AVE.,  NEW  YORK 


J.  L.  JACOBS  &  COMPANY 

Engineers Statisticians 

Investigations — Reports — Expert    Testimony 

Management,    Organization    and    Cost    Control 

Industrial   Relations  Problems — Statistical  Analyses 

Monadnock  Building,  Chicago 


ENGELHARDT  W.  HOLST 

Consulting   Engineer 

Appraisals,     Reports,     Rates,     Service     investigation 

studies  on  financial  and   physical   rehabilitatioa 

Reorganization,     Operation,     Management 

683  Atlantic  Ave.,  Boston,  Mass. 


E.  W.  Clark  &  Co.,  Management  Corporation 

Engineers 

Power  Plants,   Electric  Power  Transmission 
and   Industrial  Application 

Huntington  Bank  Building,  Columbus,  Ohio 


ROBERT  M.  FEUSTEL 

CONSULTING  ENGINEER 

Rate,  Traffic  and  Reorganization 

Investigations 

Fort   Wayne,    Indiana 


REPUBLIC  ENGINEERS,  INC. 

CONSULTING    AND    CONSTRUCTING    ENGINEERS 

Valuations  Reports  Investigations 

Designs  Construction  Management 

60  BROADWAY.   NEW  YORK 

CLEVELAND,  OHIO  YOUNGSTOWN.    OHIO 

IJIuminatinK  B\6g.  MahoniDr  Bank  Bide. 


The  Most  Successful  Men  in  the  Electric  Railway  In- 
dustry read  the 

ELECTRIC  RAILWAY  JOURNAL 

Every  Week 
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^\Manufacturers  of  Steel  Structures  of  all  classes 
particularly  BrIDGES  and  BuILDINGS 


Sales  Offices 


NEW  YORK.  N.Y.      .     .      30  Church  Street 

Philadalphia,  Pa Widener  Building 

■  Boston,  Mass.  .  .  .  John  Hancock  Building 
Baltimore,  Md.  .  .  Continental  Trust  Building 
PITTSBURGH,  PA.     .    .    .     Frick  Building 


Suffalo.N.  Y.   . 
Cincinnati,  Ohio , 
Atlanta,  Ga. 
Cleveland.  Ohio 
Detroit,  Mich. 
CHICAGO,  ILL. 


.  Marine  National  Bank 
Union  Trust  Building 
Candler  Building 
Guardian  Building 
Beecher  Ave:  &  M.  C.  R.  R. 
.       208  South  La  Salle  Sheet 


St.  Louis.  Mo.     .      Third  National  Bank  Building 
Denver,  Colo.  First  National  Bank  Building 

Salt  Lake  City,  Utah    .     .  Walker  Bank  Building 

Duluth,  Minn IVolvin  Building 

Minneapolis,  Minn.  .     .  7th  Ave.  &  2nd  St.,  S.  E. 

Pacific  Coast  Representative: 

U.  S.  Steel  Products  Co.,  Pacific  Coast  Dept, 

San  Francisco,  Cal     ....       Rialto  Building 

Portland,  Ore.         Selling  Building 

Seattle,  Wash.  4th  Ave.  So.,  Cor.  Conn.  Si. 


Export  Representative:  United  States  Steel  Products  Co.,  30  Church  St.,  N.  Y. 


The  Oscar  C.  Jurney 
Amusement  Park  Corporation 

Consulting — Constructing   and   Operating  Experts 

Longacre  Building  New  York  City 


Keep  your  Eye  on  the 

SEARCHLIGHT  SECTION   1 
and  your  advertisements  in  it 
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ELECTRICAL   TESTING  LABORATORIES 

Electrical,    Photometrical    and 

Mechanical  Testing 

80th  Street  and  East  End  Ave..  New  York,  N.  Y. 


Scofield  Engineering  Co. 

POWER  STATIONS 
HYDRAULIC   DEVELOPMENTS 


Consultins:      Engineers 
PHILADELPHIA,  PA. 

GAS   WORKS 
ELECTRIC   RAILWAYS 


THE  P.  EDWARD  WISH  SERVICE 

so  Church  St.  DETECTIVES  131   State  St. 

NEW    YORK        Street  Railway  Inspection  BOSTON 


When  writing  the  advertiser  for  information  or 

prices,  a  mention  of  the  Electric  Railway 

Journal    would    be    appreciated. 


WALTER  JACKSON 

Consultant 

FARES   AND    BUSES 

More    revenue    from   more   riders 

143  Crary  Ave.,  Mt.  Vernon,  N.  Y. 


WE  BUILD  TRACKS 

Construction — Maintenance — Rehabilitation 

ENGEL  &  HEVENOR 

Track   Engineers — Contractors 

220  Broadway,  New  York  City 


A.  L.  DRUM  &  COMPANY 

CONSULTING  AND  CONSTRUCTING   ENGINEERS 

VALUATIONS  AND  FINANCIAL  REPORTS 

CONSTRUCTION  AND  MANAGEMENT  OF  ELECTRIC 

RAILWAYS 

76  West  Monroe  St.  CHICAGO.  ILL. 


JAMES  E.  ALLISON  &  CO. 

Consulting  Engineers 

Specializing  in  Utility  Rate  Cases  and 
Reports     to     Bankers     and     Investors 

Security  Building,  St.  Louis,  Mo. 
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"AU  You 

Require 

When 

You  Wire" 


The  wiring  of  any  type  of  Elec- 
tric Railway  Gar  or  Power 
House  can  be  properly  handled 
with  National  Products.  Every 
inch  of  National  Conduit  and 
every  National  Fitting,  etc.,  sur- 
passes specifications  for  dur- 
ability, cleanliness  and  ease  of 
"fishing";  and  they  possess  spe- 
cific advantages  for  the  particu- 
lar work  for  which  intended. 

A    complete   set    of    our    con- 
venient and  helpful  Correspon- 
dence Folder  Catalogs  will  be 
sent  upon  request. 


October  16,  1920 


mmmmi 


ECONOMY     " 


\        \        V 


FLCXST^r 


LV'^V 


rl^ 


FLEXTUBE 
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National  Metal  Molding  6. 

General  Ofl&ces:  Pittsburgh,  Pa. 


Atlanta 

Boston 

Chioaffo 

Denver 

Detroit 


Los  AnBeles 

Seattle 

Medellin,  Colombia 

New   York 

Buenos  Aires 

Havana 

Philadelphia 

Rio  de  Janeiro 

Manila 

Portland 

Sao  Paulo.  Brazil 

Mexico  City 

Salt  Lake  City 

Lima,    Peru 

Shanghai.  China 

San  Francisco 

Santiago.  Chile 

(anadiao  Distributors:  Canadian  Genrral  Eleetrie  Co.,  Umited. 

National  Products  are  sold  by  Electrical 
Jobbers  in  every  section  of  the  country. 
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Saving  35% 


m 


TEST  on  the  Third  Avenue  Railway,  New  York, 
which  was  reported  in  Electric  Railway  Journal  of 
June  19,  1920,  showed  a  power  saving  of  a  little 

better  than  35  per  cent  due  to  regulation  of  car  heating  by 

the  Utility  Thermometer  Control. 

The  chart  at  the  bottom  of  this  page  shows  the  outside 
temperature  ranging  from  22  to  32  degrees,  the  inside  tem- 
perature constant  at  50  degrees.  Hand  regulation,  shown 
by  the  bottom  line,  is  arranged  for  three  intensities  of  heat, 
and  was  plotted  more  accurately  than  would  be  possible  in 
actual  service.  Actual  consumption  under  Utility  regula- 
tion was  87.84  kw.  hours  and  the  calculated  consumption 
under  proper  hand  regulation  would  have  been  135.7  kw. 
hours,  showing  a  saving  of  35.26  per  cent  due  to  Utility 
Thermometer  Control. 


100 
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TEMPERATURE  TEST  NO.    2,   USING  THERMOSTATIC    CONTROL 
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Railway  Utility  Co. 

\    Chicago:  141-151  W.  22d  St.        New  York:  45  W.  34th  St. 
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Perfect  lubrication  plus  maximum  conductivity.  That's  the  comb'ination  that  makes 
V-K  Oilless  Trolley  Wheels  lowest  in  ultimate  cost  and  highest  in  net  efficiency. 
Examine  the  construction  of  a  V-K  Wheel  and  you'll  see  why.  Notice  that  it's 
properly  balanced  and  mechanically  perfect  in  finish.  The  metal  from  which  it  is 
made  is  especially  tough,  yet  not  too  hard.  This  means  greater  mileage  and  at  the 
same  time  least  detriment  to  overhead  construction.  The  patented  oilless  graphite 
and  bronze  gauze  bushing  is  non-insulating,  heat  proof,  long  lived  and  easily  inter- 
changeable. 

The  V-K  Trolley  Wheel  used  with  the  V-K  Non-Arcing  Harp  has  proven  it  will 
do  more  to  reduce  trolley  maintenance  costs,  both  wheel  replacements  and  overhead 
repairs,  than  any  other  current  collector  on  the  market  today. 


Write  for  Trolley 
Wheel   Catalogue 


The  hundreds  of  Electric  Railways  that  have  standardized  on  More-Jones  "Tiger" 
Bronze  Axle  and  Armature  Bearings  have  found  they  are  by  far  most  economi- 
cal. The  money  they  save  in  bearing  replacements  and  in  the  rewinding  of  armature 
coils  pays  for  "Tiger"  Bronze  Bearings  many  times  over  in  the  course  of  a  year. 
And  besides,  there's  the  additional  revenue  derived  by  keeping  the  cars  in  constant 
service.  The  exceptional  toughness  and  anti-frictional  qualities  of  "Tiger''  Bronze 
insures  great  strength  and  a  very  slow  and  even  rate  of  wear.  This,  in  turn,  means 
correct  bearing  alignment  and  much  greater  mileage. 


/ 


\, 


Write    for    Illus- 
trated Bulletin 


Here  is  a  babbitt  developed  only  after  years  of  themical  and  metallurgical  research. 
Few  metals  have  so  emphatically  demonstrated  the  difference  between  ordinary  and 
speciahzed  products  as  has  M-J  Armature  Babbitt.  The  peculiar  conditions  of  the 
electric  railway  armature  bearing  field  as  to  temperature,  strain,  vibration,  and  pound- 
ing were  but  poorly  met  by  ordinary  babbitts.  So  More- Jones  experts,  with  more 
than  40  years'  experience  to  guide  them,  compounded  an  exceptional  Babbitt  of  tin, 
copper,  antimony  and  metallic  nickel — no  lead — especially  for  that  service. 

Service — not  first  cost  is  the  basis  upon  which  M-J  Armature  Babbitt  is  manufac- 
tured and  sold. 


Write    for    "The 
Babbitt    Booklet" 


JT 


BRASS  &  METAL  CO.,  St.  Louis,  Mo. 
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CHAPTER  TWENTY-THREE 


THE  k\.L-BUT  PERFECT  STATE 


They  Shall  Ship  Their  Truck  by  Trolley 


In  every  subdivision  of  the  AU-But  Perfect  State 
the  local  tradesmen  will  inaugurate  "Ship  by 
Trolley"  movements. 

They  will  want  their  goods  shipped  by  troUej'  be- 
cause they  know  that  as  the  local  railway  prospers 
from  such  service — the  better  the  service  it  can 
render  to  passengers — and  the  better  the  passenger 
service,  the  more  passengers  will  ride — and  the  more 
passengers  that  ride,  the  more  will  come  down  into 
the  shopping  district. 


Therefore  inasmuch  as  shipping  by  trolley  will 
benefit  road,  business  men  and  passengers — why  not 
do  it  now? 

The  increase  in  traffic  will  of  course  impose  new 
burdens  on  the  power  house — but  a  Dynamotor  put 
to  work  tuning  up  the  return  circuit  will  in  most 
cases  reclaim  enough  waste  current  to  take  care  of 
the  newly  imposed  profitable  load. 


READING  NUMBER  TWENTY-THREE 

You  have  claimed  that  you  can  buy  the  Dynamotor 
with  the  saving  it  effects.  If  as  suggested  above  this 
saving  is  used  for  more  power — what  will  buy  the 
Dynamotor  t 

Put  it  to  work  in  the  shop,  and  it  saves  enough  there 
to  pay  for  itself.    There's  always  a  way. 


RailWeldind  and  Bondind  Companv 


I 

L 


Oevelajid ,  Ohio . 
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Shanklin  Transfer  Issuing  Machine 

A  New  Factor  in  Efficient  Railroading 

Particularly  Valuable  on 
One-Man  and  Pay-as-you-enter  Cars 


ruANSFERS 

DELIVERED 
60  PER  MINUTE 


Quicker  Schedules 
Possible. 

Platform  operations 
speeded  up. 

Transfers  issued  60  per 
minute  if  necessary. 

Delays  due  to  cost  in 
loading  passengers  are 
reduced  to  a  minimum. 
Lightens  conductor's 
work,  increases  his  effi- 
ciency. 

Conductor  or  operator 
has  both  hands  free  for 
the  operation  of  car  or 
collection  of  fares. 

Passenger  secures 
transfer  at  the  time  of 
payment  of  fare  with- 
out delay. 


The  claims  made  for  the  Transfer  Machine 
are  not  exaggerated.  They  are  simple  state- 
ments of  results  secured  during  operating  test. 


RECORD    OF  TRANSFER   ISSUED 
NTERCHANGEABl-E      TOP 


IN  60UND  on.  OUT  BOUND   PUNCHES 
MONTH    AND  DATE  lOCKLD  I 


ijv  OUTHORIZED  OCRSOMS 
INDICATOR 


MACHINE  REMOVED  FROM  PEDCSTAi. 
HERE 


Each  transfer  issued  is  re- 
corded. 

Where  transfers  are  paid 
for,  there  is  a  positive  check 
on  each  one  issued. 

By  the  use  of  Transfer  Ma- 
chines, transfers  are  under 
the  control  .of  the  auditing 
department. 

Saving  in  paper  is  also  effect- 
ed with  this  system,  as  there 
is  absolutely  no  waste  of 
printed  transfers;  each  trans- 
fer is  used.  The  saving  over 
the  daily  dated  transfer  now 
used  is  estimated  to  save  over 
40  per  cent  of  printing. 

Each  transfer  issued  is 
punched  with  month,  date, 
destination,  minute  and  hour 
time,  A.M.  or  P.M.,  also  in 
or  outbound. 


Submit  your  transfer  on  some  particular 
line  that  you  would  prefer  a  trial. 


iflCHiNE   LOCKED   gy  R£WOviN& 
POOT  LEV  Eft 


Shanklin  Equipment  Company,  Inc. 

Besse  System  Building 
Springfield,  Mass. 

We  regret  our  inability  to  exhibit  our  machines  at  the  Convention  this 

year,  because  of  our  force  being  rushed  with   installations  and  they 

could  not  be  spared  for  the  Convention. 
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EVERY  device  in  the  "FRANKLIN" 
line  of  generating  station  equip- 
ment is  a  safer  thing  to  use.  It  has 
been  designed  for  that  definite  purpose, 
and  it  is  safer — for  instance : 

The  "FRANKLIN"  Post  Type  Insulator  is  safer  because 
the  metal  bushings  are  die  cast  directly  on  to  the  porcelain, 
then  machined  and  threaded  to  receive  the  fittings.  There 
is  no  cement  to  crumble,  no  clamps  to  cause  spot  pressure, 
no  dirt  pockets.  It  gives  great  strength  and  durability.  It's 
safer. 

The  "FRANKLIN"  Pothead  is  safer  because  two  clamping 
members  automatically  bell  out  the  lead  sheath  of  the  cable 
and  eliminate  all  possible  concentration  of  static  strain.  It 
makes  a  waterproof,  soiderless  joint.  It  is  very  strong  and 
very  simple  to  install.    It's  safer. 

The  "FRANKLIN"  Disconnecting  Switch  is  safer  because 
it  combines  the  safer  qualities  of  the  "FRANKLIN"  In- 
sulator with  the  "FRANKLIN"  Positive  Lock.  This 
lock  makes  a  closed  bridge  across  the  blade  at  such  an  angle 
that  resultant  electric  forces  tend  to  hold  it  more  tightly 
closed.  Yet  one  pull  of  the  hook-stick  opens  both  lock  and 
blade.     It  is  very  strong  and  sure.     It's  safer. 

These  are  just  three  features  of  the 
'FRANKLIN"  line.  Test  them.  Tr)' 
them.  Study  them.  Use  them.  See  whv 
it  is  we  ssLY— "Install  the  'FRANKLIN' 
and  forget  it.']  Every  "FRANKLIN" 
device  has  distinct  refinements  that  make 
it  better,  surer  and  safer. 

Write  for  our  bulletins. 


ELECTRICAL  DEVELOPMENT 

&  MACHINE  COMPANY 

Philadelphia 

eastern  Sales  ^fif^nt 
UTILITY  PRODUCTS  CORPORATION 
50  Church  Sfreel  New  York  Cify. 
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Buzzers  Riii-itance  Unit  Signal  light 


(j 


Single  Stroke  Bells  Safety  Switch 


Cross  Seat  Type  Elec.  Heater 

Here    is    the   consolidated    cost- 
cutting  line  of  special  equipment 

One  Trial  and  You'll  Try  No  Other. 


Handling  more  millions  on  the  subway  and 
elevated  means  buying  more  Consolidated  Door 
Engines  because  they  speed  up  schedules,  make 
operation  safer,  permit  of  greater  earnings  per 
car-hour  and  are  so  simple  and  easy  to  operate 
that  all  the  conductor  has  to  do  is  to  turn  a  key. 


Ten-Car  N.  Y.  Municipal  Railway  Train 
Unloading  in  Brooklyn. 


THE 

SUPERIOR  SERVICE 

of  CONSOLIDATED 
DOOR  ENGINES 


in  subway  and  elevated  operation  has  been 
continually  demonstrated  by  its  use  in  the 
heaviest  traffic  centers. 

On  the  New  York  Municipal  Railway 
alone,  millions  are  handled  safely  and 
quickly  by  ten  car  trains  made  up  of  69  ft. 
cars  each  of  which  has  six  doors. 

So  successful  has  the  Consolidated  Door 
Engine  proven  itself  to  be  that  the  New 
York  Municipal  Railway  has  again  re- 
cently specified  Consolidated  Door  Engines 
on  its  200  cars  now  in  the  process  of  con- 
struction. 

An  even  more  recent  decision  by  the  New  York 
Municipal  Railway  to  build  an  additional  one  hundred 
cars  naturally  resulted  in  another  order  for  1400 
Consolidated  Door  Engines,  there  being  six  engines  on 
each  side  of  the  car  and  one  on  each  end. 


CONSOLIDATED  CAR-HEATING  COMPANY 


New  York  City 


Albany,  New  York 

Chicago  Coaticook,  Quebec 
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TRADE  MARK  REG.  U.  S.  PAT.  OFF. 

Putting  the  Strength  of  Steel 
into  Your  Wires 

"Copperweld"  is  made  by  casting  molten  cop- 
per about  a  specially  treated  round  billet,  care- 
fully centered  in  a  round  mold.  The  composite 
billet  is  subsequently  hot  rolled  to  a  wire  rod, 
and  then  cold  drawn  to  "Copperweld"  Wire — 
the  copper  conductor  with  the  strength  of  steel. 

The  coextension  of  the  two  metals  is  equal,  and 
the  per  cent  of  coating  remains  the  same  at  all 
stages  of  manufacture. 

Bend,  twist,  stretch,  and  break  "Copperweld" 
— you  will  find  that  the  copper  coating  is  prac- 
tically homogeneous  with  the  steel  core. 

From  the  raw  steel  and  virgin  copper,  from 
which  the  wire  is  made,  every  process  in  the 
manufacture  of  finished  "Copperweld"  is  per- 
formed by  skilled  workmen,  under  our  own 
supervision,  in  our  own  shops.  This  assures 
exact  and  dependable  results. 

"Copperweld"  is  50%  stronger  than  galvan- 
ized wire,  and  60%  stronger  than  solid  copper 
wire  of  the  same  section. 

Size  for  size,  "Copperweld"  is  from  7%  to  10% 
lighter  than  copper  wire. 

"Copperweld"  costs  less  per  pound  than 
copper  wire. 

In  railway  service — for  trolley  wire,  power 
transmission  and  distribution,  signal  operation, 
telephone  and  telegraph  train  dispatching  etc. 
— "Copperweld"  is  far  superior  to  solid  cop- 
per or  any  other  kind  of  wire,  both  mechanic- 
ally and  economically. 

Our  engineering  department  will  be  glad  to 
offer  recommendations  which  will  aid  in  the 
logical  solution  of  your  wire  problems,  and  quota- 
tions together  with  literature  will  be  submitted 
promptly  upon  request. 

Write  for  catalogue  No.  22. 

Copper  Clad^teelCompany 


OFFICE  AND  WORKS;  gA'SgiJig'fe- 1 

NEW  YORK  CITY  0FFICE:30  CHURCH  SI 


[WESTERN  SALES  REPRESENTATIVES: 
STEELSALES  CORPORATION,  CHICAGO.ILL 
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UDA 


^ 


BUDA 

Trackwork 

Standard  and 
Special  Layouts 


CLAIMS  for  the  superiority  of 
Buda  track  work  are  born  out 
daily  on  the  streets  of  hundreds  of 
American  cities.  Both  standard  and 
•special  layouts  are  built  for  hard  serv- 
ice and  maintenance  records  show 
long  life  with  but  moderate  repair 
cost. 

Buda  centers  will  stay  tight  under 
any  traffic  and  our  manganese  center 
construction  will  effect  a  marked  sav- 
ing in  maintenance. 

Special  work  includes  the  most  ad- 
vanced design  of  modern  types,  and  I!, 
the  Buda  name  is  an  assurance  of  the 
highest  quality  throughout. 

Bulletins  covering  every  phase  of 
track  construction  and  maintenance 
will  be  sent  upon  request. 


Switches,  Mates, 
Frogs,  Crossings 
&  Complete  Layouts 
Springs,  Boxes 
Derails,  etc. 


THE  BUDA  COMPANY 


HARVEY    -    CHICAGO  suburb 


ILLINOIS 
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To  Keep  Your  Turbine  Bearings 
Running  Cool  and  Efficiently 


S.  &  K.  Oil  Coaler  Installed  on  a  45,000-kw.  General  Electric   Turbine 

S&K 

Oil  Coolers  for  Bearings 


will  positively  prevent  those  costly  and  annoying  shut- 
downs of  your  turbines  during  the  morning  or  even- 
ing rush  hour  periods  caused  by  overheating  of  the 
bearings. 

They  will  re-cool  the  oil  which  is  being  re-circulated 
through  your  turbine  oiling  system  to  the  temperature 
at  which  it  will  most  efficiently  absorb  the  heat  from 
the  bearings. 

The  cooling  is  effected  at  a  low  cost  of  operation  and 
maintenance   by   the   application  of   the  counter  flow 


principle.  A  series  of  ingeniously  arranged  cross  baffles 
cause  the  oil  to  flow  backward  and  forward  across  the 
exterior  surfaces  of  the  tubes  until  the  full  length  of  the 
heater  has  been  traversed.  The  cooling  water  is 
pumped  through  the  straight  tubes. 

The  packing  prevents  seepage  between  the  oil  and 
water.  Should  an  accident  cause  a  breakdown  of  this 
packing,  the  special  outside  packed  joint  will  instantly 
show  the  leak  and  will  give  due  warning  to  the  engi- 
neer.    You  can  operate  these  coolers  in  any  position 


Catalog  No.  12-G  will  be  mailed 
on  request.     Write. 


VALVES 

INJECTORS 
CONDENSERS 
SPRAYNOZZIES 

CHEMICAL 
EQUIPMENT 


SCHUTTE&KOERTING 

1155  Thompson  St.         Philadelphia  Pa. 


OIL  BURNING 
EQUIPMENT 

EVM'ORATORS 
DISTILLERS 
OUCOOLERS 

FEED  WATER 
HEATERS 
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Operating  Expense 


It  is  a  vital  subject  and  you 

should  have  all  the  facts 

and  figures 


lubrication 


lt\vi  OIMPAVV 


Uppermost  in  the  minds  of  most  electric 
street  railway  men  is  the  desire  to  keep 
operating  expense  down  to  a  minimum. 

Knowing  this,  The  Texas  Company  set 
about  to  collect  facts  and  figures  to  dem- 
onstrate the  important  relation  of  correct 
lubrication  in  keepmg  operating  expense 
down  to  a  minimum 

We  have  incorporated  much  of  this  data 
in  an  article  comprising  a  special  edition 
of  our  magazine  LUBRICATION. 

This  article  gets  right  down  to  cases.  It 
is  based  on  the  analysis  of  operating 
expenses  of  five  typical  electric  street  rail- 
ways in  an  Eastern  State. 

It  is  accurate  and  authoritative.    Every  operating  man 
can  learn  something  from  it. 


Clip  the  Coupon 
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This  issue  of  our  monthly  magazine 
"Lubrication"  is  devoted  exclusively 
to  the  lubrication  of  electric  street  rail- 
ways and  its  relation  to  keeping  down 
operating  expenses. 


We  shall  gladly  send  a  copy  free  to  any- 
one filling-  in  and  mailing  the  coupon 
below. 

"LUBRICATION^^ 

is  a  part  of  Texaco  Service  which  consists 
of  recommending  and  supplying  the  right 
oil  for  any  purpose  and  prescribing  its 
proper  application. 

And  Texaco  Lubrication  Engineers  who 
make  these  recommendations  are  ready  at 
all  times  to  make  a  survey  of  the  equip- 
ment, if  necessary. 

Put  your  lubricating  requirements  up  to 
them.  Texaco  Service  is  free.  It  costs 
you  nothing  and  will  not  obligate  you  in 
the  least. 

There  is  a  Texaco  Lubricant  for  every  purpose. 


CLIP   THIS    COUPON 

THE  TEXAS  COMPANY 

Dept.  RJ,  17  Battery  Place,  New  York  City 


NEW  YORK 


HOUSTON 


CHICAGO 


Offices  in   Principal  Cities 

Kindly  send   me  the  issue   of   "Lubrication"   containing  the   article  on  Electric  Railway  Lubrication. 

Name    Street    

City     State    
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(Balanced  Draff) 

produced  exclusively  by  The  Cnffineer  Company 

OumerBaffleWair?) 

Produced  exclMSii/e)y  by  The  Englrteer  Company 


The   Engineer    Co.,   Dept.    4. 

17    Battery    Place,    New    York. 

Without  cost  or  oblieatiou  on  my  pari,  pleaw- 
send  a  copy  of  "Modem  Practice  in  Combustion 
Control," 


Name      

Company       

Addrfs-      

City     Stni.^ 


Wiiat  You  Should  Know 
About  Combustion — 

FUEL— its  economical  and  efficient  use — is  the 
outstanding  power-plant  problem  of  the  day. 
The  study  that  engineers  have  long  devoted  to  the 
use  of  steam  is  now  turned  to  economies  in  its  genera- 
tion. 

"Modern  Practice  in  Combustion  Control"  is  just  off 
the  press.  It  is  practically  a  text  book  on  the  latest  ap- 
proved practice  in  the  automatic  control  of  air  supply, 
fuel  supply  and  over-grate  pressure.  Sections  are  de- 
voted to  a  full  consideration  of  such  vital  topics  as  "The 
Elements  of  Combustion  Control,"  "The  Principle  of 
Balanced  Draft,"  "Prevention  of  Heat  Dilution,"  "Im- 
proved Air  Distribution,"  "High  CO.,"  "Improved 
Heat  Transmission,"  "Increased  Boiler  Capacity," 
"Reduced  Maintenance,"  "Increased  Efficiency  of 
Firemen,"  etc. 

How  the  most  advanced  combustion  practice  can  be 
applied  to  your  plant  will  at  once  be  apparent  when 
you  read  this  interesting  book.  The  economies  possible 
will  be  obvious.  Your  copy  of  this  exceptionally  prac- 
tical discussion  is  awaiting  your  name  and  address.  Clip 
and  mail  the  coupon  today. 

The  Engineer  Co. 

17  Battery  Place 


ATLANTA 

Ttu>t    Co.    Of    Gmrgui    Bids. 

BOSTON 

1«    Bl(h    Strwt 

CHICAGO 

1114    S.    Michigan    Me. 

CliGTELAND 

Hi      Nitlonil      Cit.v      Blilg. 

DETBOIT 

SIO    Woodward    Are 


INDIANAPOLIS 
2306    N.    Delamn    St. 

MrLWAUKEE 
614   Security  Bldg. 

MINNEAPOUS 

Builders'  Ezcbante  Blilg. 

HONTBEAL 

Corlstine  Bids. 


New  York  City 

NEW   ORLEANS 
S47     Baronne    Street 

PHILADELPHIA 

1010  Harrison  BldK. 

PITTSBURGH 

Jenkins    Arcade    Bide 

ST.  Loras 

Railway    Excliange    Bidg 

WLKESBABBE 

21  Benoett  Building 
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New 

McGraw-Hill 

Books 


Examine  any  of  them 
For  10  Days  FREE 


1. 


Blake  and  Jackson's 


Electric  Railway  Transportation 


4S7  pages,  6x9,  illustrated.  $5.00   net,  postpaid. 

The  first  book  to  cover  the  transportation  side  of  the  electric  railwa'- 
business — getting  the  cars  over  the  tracks;  increasing  the  traffic; 
collecting  the  fares.  The  authors  have  had  exceptional  opportunities 
to  study  the  recent  developments  in  transportation  methods.  The 
most  important  new  methods  are  described  and  their  effects  on  earn- 
ings are  shown. 


ty     Rickey's 


Electric  Railway   Handbook 

832  pages,  pocket  size,  flexible  binding.      Over  600  illustrations,  $4.00  net, 

postpaid. 

A  pocket  encyclopedia  of  practical,  worth-while  information   on  elec 
trie  railway  work. 

There    is    no    need    to    search    through    a    number    of    reference    books 

when   you    have    Richey — it   contains   the    data,   formulae    and    tables 

that  are  constantly   required.     It  will   help  overcome   those  problems 

that    daily    confront    you.       It    is    indispensable    to    operating    and 

maintenance  men. 

Keep   a   copy   of  this   book   in   your   pocket — it   means   a    better   day's 

work. 


O      Braymer's 


Armature  Winding  and 
Motor  Repair 

500  pages,  6x9,  illustrated,  $3.00  net,  postpaid. 
Here  is  a  compilation  of  practical  methods  that  are  in 
present  use  by  repairmen  and  armature  winders  on  every 
kind  of  job.  Common-sense  data,  not  a  theoretical  discus- 
sion of  armature  winding  design.  Only  such  material  which 
describes  in  detail  the  methods  found  by  actual  experience 
to  represent  the  best  repair  shop  practice  has  been  included 
in  this  new  handbook.  It's  the  "how-to-do-it"  book  for 
your  daily  use. 


6. 


Jackson's 


Electric  Car  Maintenance 

275  pages,  6x9,   illustrated,  $3.00  net,  postpaid. 

.».  collection  of  hundreds  ol  short  cuts,  labor-saving  methods  and 
neelul  suggestions  for  shop  men.  It  represents  the  experience 
:ind  clever  inventions  of  the  best  men  engaged  in  car  maintp- 
nanpe    in    the    country. 


7. 


Allen  (1920  Edition)— 

Railroad  Curves  and 
Earthwork 


4. 


Harding's 

Electric  Railway  Engineering 


416  pages,  6x9,  illustrated,  $4.00  net,  postpaid. 
Covers  the  principles  of  train  operation,  power  generation 
and  distribution,  equipment  and  types  of  systems. 

f^     Gillette  and  Dana's 

*^*  Mechanical  and  Electrical 
Cost  Data 

1734   pages,  4M:    x   7,  $6.00   net,   postpaid. 

Every  detail  is  carefully  itemized  and  analyzed  and  so  pre- 
sented as  to  permit  its  ready  application  to  your  cost  finding 
problems. 

The  net  prices,  shipping  weights  and  output  of  machines  and 
;ippliances  of  many  types,  classes  and  sizes  are  given  together 
with  installation  costs.  Reliable  information  is  also  included 
relating  to  operating  expenses,  depreciation  and  other  fixed 
charges,  as  well  as  the  first  cost  of  a  wide  variety  of  plants 
and  plant  units. 


With  Tables $4.00       Separately $2.50  each 

The  standard  railway  field  book  of  today. 

Whenever  you  have  a  problem  of  location,  the  new  ALLEN  wUl 

AJAjBTS  has   been    so   widely  accepted   that  it  has  come  to  he 
regarded  as  the  standard  railway  field  book  of  t«la  ™ 


7  tee  6xam/^a/mi  Cbapcn 


I  McGraw-Hill  Book  Ho..  Inc..  839  West  39th  St.. 


I  Yon  may  send  me  on  10  days'  approval:. 


I  da^fof  rS*?M.  ""■  *'"'  "'""''  "'■  ■^'"n'  ti'O'n  OTSti,kid',;ri'tiiS„l6 

j  Regular  subscriber  to  the  Electric  Railway  Journal? 

E,  or  A.  B.  R.  A.? 


McGraw-Hill  Book  Co.,  Inc. 

239  West  39th  Street,  New  York 

Londoni  6  and  8  Bouverie  St.,  E.  C.  4 


J  Member  of  A.  I.  E 

■  Signed    

■  I  Address    

I 

I  Official  Position 


I  Kame   of    Company 

I  Cailada"  ralf?'  °^  WPn>val  to  retaU  cnstomm '  in'  toe  U.' s. '  and 
l._t._,____  BlO-16-20 
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s 


Kala  Luckree 


The  comic  sheets  are  full  of  jokes  on  the 
length  of  time  it  takes  an  American  girl 
to  prepare  for  the  theatre. 

But  the  wildest  exaggeration  of  this  is  a 
big  underestimate  of  the  time  it  takes  a 
Mangbettu  woman  to  make  her  toilet,  for 
she  must  paint  all  over  —  using  a  Kala 
Luckree  stick  dipped  into  the  black  juice 
of  the  gardenia  fruit. 

To  make  up  for  lack  of  natural  attractive- 
ness her  maid  must  wield  the  black  stick. 

It  reminds  one  of  the  expedients  resorted 
to  in  order  to  make  a  cheap  carbon  brush 
render  a  certain  degree  of  service. 

Operators  must  use  the  lubricant  stick  to 
help  out — must  true  up  commutators  to 
help  out,  and  so  on  and  so  on. 

All  this  fuss  and  fake  is  cleared  away  at 
one  stroke  when  you  use  a  prescribed 
Morganite  carbon  brush. 

It  is  naturally  attractive. 


i 
I 

I 
I 


Main  Office  and  Factory:  519  West  38th  St.,  New  York 


DISTRICT  ENGINEERS  AND  AGENTS: 
Lewis  &  Roth,  13th  and  Wood  Sts.,  Philadelphia 
Electrical  Engineering  &  Mfg.  Co., 


Herzog  Electric  &  Engineering  Co.,  150  Steuart  St. 
San  Francisco 


First  National   Bank   Bldg..  Pittsburgh 

R.  W.  Lillie  Corporation,  176  Federal  St., 
Boston,  Mass. 

W.  R.  Hendrey  Co.,  Hodge  Bldg.,  Seattle 


Charles  Farnh&m,  I.  W.  Hellman  Bldg. 
Los  Angeles 

Railway  &  Power  Engineering  Corporation,  Ltd., 
131    Eastern   Ave.,  Toronto,   Ontario,   Canada 


iUuuunininnnHininniiiiniuiMiiiinniiiiiimnniniinniiiinininHHiiHiininniiniiiiiuiiiiiiiiiiiiniiiMniiniiiiuiiiiiiiiMiiiiinMiii^ 
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Of  Course 
You  Can  Avoid  This 


UNWARRANTED  layovers  that  result  in  ir- 
regular schedules,  unnecessary  high  speed, 
damage  to  equipment,  waste  of  power  and  dissatis- 
fied patrons  can  be  avoided.  A  Nachod  Headway 
Recorder  placed  a  few  blocks  from  each  terminus 
is  the  simple  remedy. 


Nachod  Headway  Recorders 
Check  Car  Movements  Automatically 

Unfailing  vigils  throughout  the  day  and  night  re- 
cording impartially  and  without  prejudice  tne 
exact  time  that  every  car  passes  a  given  point, 
Nachod  Headway  Recorders  enable  you  to  main- 
tain even  schedules,  equalized  loading,  discipline 
of  men  and  the  highest  efficiency  of  operation. 
Like  automatic  inspectors,  they  deliver  to  you 
each  day,  in  graphic  form  and  with  invariable 
accuracy,  a  complete  history  of  all  car  move 
ments  at  points  of  installation  during  the  twenty- 
tour-hour  period  preceding. 


Easy  to  Install,  Simple  to 
Maintain,  Economical  in  Practice 

\achod  Headway  Recorders  require  no  coaching, 
.no  humoring,  no  adjustments,  no  technical 
knowledge.  A  daily  winding  and  change  of 
record  are  the  only  necessary  attentions.  The 
mechanism  is  simple,  dependable,  durable.  The 
cost  of  operating  is  practically  nothing  and  the 
purchase  price  of  Nachod  Headway  Recorders  is 
offset  many  times  by  the  obvious  economies  re- 
sulting from  their  use.  Write  for  particulars. 
Nachod  Signal  Co.,  Incorporated,  Louisville,  K\. 


Nachod  Headway  Recorders 
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Standards  are  being  kept 

Regardless  of  the  great  increases  in  the  cost  of 
materials,  artwork,  printing,  labor  and  other 
items,  users  of  Collier  Service  know  that  its 
standards  are  not  only  being  kept,  but  even  sur- 
passed. 

No  deterioration  is  permitted  in  the  quality 
of  the  car-card  stock  or  printing;  nor  a  lowering 
of  the  artistic  standards  and  originality  that 
have  made  car-card  advertising  a  respected 
medium  with  the  shrewdest  advertisers  of 
America. 

And  this  adherence  to  a  standard  of  excellence 
set  by  ourselves  is  matched  by  faithful  adher- 
ence to  our  agreements  to  pay  a  fixed  sum  per 
month  promptly  to  our  electric  railway  clients, 
Avith  no  attempt  whatever  to  claim  indulgence 
for  unforeseen  changes  in  economic  conditions. 


C  O  e  f>0  » AT  KOl 


Candler  Building,  New  Yoric 


October  16,  1920 
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How  would  you  answer  this  letter  on  the 
proposed  Jitney  Franchise? 


You  know,  roughly,  what  the 
effect  of  the  "jitney"  fran- 
chise would  be  upon  your 
company.  Any  electric  railway 
man  can  tell  his  city  council,  in 
a  general  way,  that  competition  of 
this  kind  will  compel  reduction 
of  trolley  service  or  higher  fares, 
or  both. 

But  could  you  prove  it?  Could 
you  show  that  it  would  affect  your 
credit  in  case  of  a  new  bond  issue, 
and  check  suburban  expansion? 

Are  you  capable  of  making  the 
essential  comparisons  between  your 
service  and  jitney  service,  on  "lean 
routes",  and  in  central  section,  and 
formulating  a  convincing  state- 
ment of  your  findings? 

Can  you  convince  the  city 
council,  not  merely  tell  it,  that  the 
public  interest  is  tied  up  with  the 
welfare  of  your  company? 

This  is  the  type  of  many  letters 
today  challenging  the  leadership 
of  electric  railway  executives. 

It  calls  for  facts;  and  only  the 
conclusions  that  are  based  on  facts. 

And  the  key  to  those  facts  is 
knowledge  of  the  fundamentals  of 
business  and  industry. 

It  is  wholly  a  matter  of  knowl- 
edge in  detail  of  your  own  business 


plus  a  good  knowledge  of  the  princi-  '"  tl'^ir  special  subjects.    Each  is  a  proven 

pies  and  practice  of  all  business.  ??^  acknowledged  authority.    Their  com- 
bined and  coordinated  knowledge  is  the 

One   in  Every    Ten  is  a  Course  and  Service. 

Technical  Man  a  j   •  >^  .. 

T,         .      ,         .  ,              ...  Advisory  Counctl 
nose    lundamentals    are    within    easy 
reach  of  any  intelligent  technical  man.              And  in  the  supervisory  relation  stand  the 
Of  the  thousands  of  men  enrolled  for  the  foUowingleaders  in  business  and  education: 
.Uexander  Hamilton  Institute  Course  and  John  Hays  Hammond,  the  eminent  engi- 
Service,  one  in  every  ten  is  a  technical  man  iicerjFrank  A.Vanderlip,financier;General 
who    determined   to   broaden    his   sphere  '  •     Coleman     duPont,     the     well-known 
by  adding  to  his  specialty  training  that  business   executive;   Jeremiah   W.   Jenks, 
all-round   knowledge  of  business  without  statistician    and    economist;    and  Joseph 
which     no    man    can    progress    far.    To  French  Johnson,  Dean  of  the  New  York 
the  technical  equipment   of    12,000  such  I'niversity  School  of  Commerce, 
ambitious    men    the    Institute    has    con- 
tributed   and    is    contributing,    a    good  "Forging  Ahead  in  Business" 
working  knowledge  of  all  departments  of  _  i,  u        t 
modern  business— accounting,  marketing,  i  "^^  .  '""*J     ^"^     Institute's     Modern 
office  and  plant  organization,  corporation  yous'ness  Course  and  Service  is;  just  what 
finance,  salesmanship,  advertising.     It  is  "^  ".^?  °°"^  *,°'"  °*P«'"  >"«"  '"  'he  matter  of 
giving    them     the     fundamentals    which  position  and  of  income— these  facts  are 
develop  executives  out  of  routine  workers.  printed  in     l-orging  Ahead  in  Business." 
r        rr>,           T,M         n  It  IS  a  book  worth  adding  to  your  business 
Let   I  hese  Men  Stand  library,    and    for   every   thoughtful    man 
At   Your  Elbow  ^^"^  ''  ^  copy  without  obligation.     Send 
'  I  *hru     the     Course    and     Service     any  ^' 
1  persevering  technical  man  can  gain:  ALEXANDER       HAMILTON      iNSTITirrr 

^'"fple""'^"""''"'  °^  ''""""'  '""•  9W  Astor  Place,  New  York  City 

,,.,.  _  Canadian  Address.  C.P.R.  Bld(r..Toronto 

Abihty  to  plan  more  effectively  ■"■■""-■»-■--■■■■■■■„ 

T„„„-».J fij»_         •       u      Ji-         u-  ^*'"'  ™^  "Forgrlng  Ahead  in  Business" 

Increased    confidence    in    handling   big  „hlch  I  ma.v  keop  without  obUsation  " 
problems 

Quicker  and  more  accurate  decisions  „ 

,.  _  .  Name     

More  time  for  constructive  thinking  „    ,  rnmnr, 

_  ,.,.,,,  Business 

Greater  ability  to  handle  men  Address     

Knowledge  that  prevents  mistakes 

On  the  Staff  of  the  Alexander  Hamilton  „     . 

Institute  are  the  ablest  men  in  the  country  Po^o" 

f'-rmw-^t  logo    Atfirnrffer  TTnmVt^n  Tn^w-'lf 
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SWITCHES 
MATES 
FROGS 
CROSSINGS 


^    Solid 

Manganese 

Steel 
r'  and 

Manganese 

Steel 
-^    Insert 


Converter  and  Electric  Steel  Castings 
Hammer  and  Press  Forgings    Seamless  Steel  Gas  Cylinders 

WM.  WHARTON,  JR.  &  CO.,  INC 

EASTON,  PENNA. 

"Originators  of  Manganese  Steel  Track  Work" 

SALES  OFFICES: 
Bolton,    Mass.  Philadelphia,    Pa. 

Chicago,   III.  Pittsburgh,   Pa. 

Denver,   Colo.  San    Francisco,    Cal. 

New    York   City  Scranton,   Pa. 
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"GIANT    HEEL"    Switch 

The  illustration  below  gives  a  comprehensive  view  of  our 
large  Layout  Yard,  where  Special  Track  Work  is  assem- 
bled and  carefully  fitted  together,  to  avoid  any  possibility 
of  trouble  during  installation.  No  piece  of  work  leaves 
our  plant  without  such  careful  fitting. 

Our  extensive,  modern  plant,  illustrated  on  the  preceding  page,  is 
equipped  to  fabricate  track  work  of  all  constructions.  Solid  Man- 
ganese Steel,  Manganese  Steel  Insert,  Plain  Bolted  and  Man- 
ganese Steel  "T"  Rail,  etc.,  w^hich  coupled  with  our  long  experi- 
ence, places  us  in  a  position  to  supply  your  needs  efficiently. 

Subsidiary  of  Taylor- Wharton  Iron  &  Steel  Co. 

High  Bridge,  N.  J. 

Other  Plants: 

TAYLOR-WHARTON  IRON  &  STEEL  CO.,  HIrH  Bridge,  N.  J. 

PHILADELPHIA   ROLL  &  MACHINE   CO.,   Philadelphia 

TIOGA  STEEL  &  IRON  CO  ,   Philadelphia 
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Mvitiau  over  whick 
car  operated 


Every  merchant  insists  that  sales 
shall  be  recorded,  classified,  iden- 
tified as  to  the  salesman,  and  the 
amount  paid  clearly  indicated  to 
the  purcasher. 

Your  conductors  sell  transporta- 
tion to  a  public  trained  along  these 
lines,  and  you  can  best  safeguard 
your  fares  by  utilizing  this  classi- 
fying,   recording    and    indicating 


principle  in  your  own  business  by 
means  of  the  Ohmer  System. 

The  Ohmer  System  can  be  applied 
to  your  property  without  tying  up 
any  of  your  capital.  We  bear  the 
investment  burden.  Our  contracts 
are  sufficiently  flexible  to  take  care 
of  changing  conditions,  increased 
fare  rates,  etc.,  and  you  need  never 
fear  being  caught  with  a  lot  of  ob- 
solete devices  on  vour  hands. 


Ohmer  Fare  Register  Company 

Dajrton,  Ohio 
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Quality  Equipment 

for  Progressive 

Electric  Railways 


Conductor's     Seat 


CONDUCTOR'S  SEAT. 

This  Conductor's  seat  is  made  of  malleable  iron  castings — 
built  strong  and  substantial  for  the  hardest  kind  of  service. 
Standard  design  is  made  to  fit  one  inch  pipe  stanchion.  The 
seat  is  made  of  best  quality  maple.  The  whole  equipment  is 
collapsible  and  will  fold  flat  against  any  surface,  occupying  ;i 
minimum  of  space. 

MOTORMAN'S  SEAT. 

Our  Motorman's  seat  is  of  similar  construction  with  the  addi- 
tional feature,  that  the  seat  itself  is  raised  and  lowered  on  a 
square    thread    screw. 

TROLLEY  HARPS  AND  WHEELS. 

No.  4  Trolley  Harp  with  No.  4  U-Grooved  Wheel  is  heavil) 
constructed  and  particularly  well  adapted  to  interurban  service. 
It  has  side  contact  springs  and  a  one  inch  axle.  The  con- 
struction of  wheel  and  harp  prevents  catching  and  tearing  of 
overhead   if  the  wheel  leaves  the  wire. 

No.  3  Trolley  Harp  and  Wheel  with  Trolley  Protector  has 
stationary  flanges,  which  assist  the  wheel  in  retaining  the  wire. 
It  has  a  one  inch  hollow  contact  bearing  and  uses  a  special 
wheel,  cutting  down  the  cost  of  25%,  on  account  of  the  flanges 
on   the   Harp. 

OTHER  EQUIPMENT. 

We  also  have  two  designs  of  trolley  bases  in  use  on  several 
roads,  one  with  a  ball  bearing  fulcrum  applicable  to  low  over- 
head lines;  Sleet  Cutters,  Window  Catches  and  various  other 
types  of  Wheels,  Harps  and  electric  railway  equipment. 

Write  to-day  for  a  tample  order  of  any  or  all  of  the 
equipment  litted  here.  Or  if  you  prefer,  €uk  um  to  send 
you  complete  data  and  prices.  No  obligations,  so  write 
today. 


No.   4   Trolley   Harp   witli 
No.    4    U-Grooved    Wheel 


No.  3  Trolley 
Harp  and 
Wheel  with 
Trolley  Pro- 
tector 


ADVANCE  MANUFACTURING  &  TOOL  CO. 

Cleveland  Ohio  U.  S.  A. 


62, 


Electric    Railway    Journal 


October  16,  1920 


READING 


Aids  to  Efficient  Handling  of  Mass 
Transportation 


Reading  Replacers  get 
the  car  back  on  the  track 
the  first  time.  A  number 
of  types  for  light  and 
heavy  service.  Reading 
Cast  Steel  Rail  Braces 
are  three  times  stronger 
than  malleable  iron. 
Made  for  all  rail  sec- 
tions. Send  for  catalog 
of  all  the  Reading 
Specialties. 


Reading  Replacers 


Reading 
Compromise   Joints 


Manufactured  and  Sold  by 


Reading  Cast 
Steel   Rail  Braces 


RjEADING 

^    Specialties  Company 

Main  Office  and  Works: 

Reading,    Pennsylvania 
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Buying  Two — At  the  Price  of  One 


Practically,  that's  exactly  what  you  are 
doing  when  purchasing  a  LYND- 
FARQUHAR  Open  Side  Planer. 
This  one  machine  both  planes  and 
shapes. 

It  will  shape  a  wide  variety  of  work 
equally  as  capably  as  a  special  duty 
machine.  It  will  plane  faster  and  at 
less  cost  than  the  large  planer.    It  fact. 


much  better  work  can  be  obtained  be- 
cause the  entire  casting  and  the  planing 
operation  is  within  clear  view  of  the 
operator  at  all  times. 

The  machine  contains  all  the  principal 
features  of  the  planer  and  the  shaper, 
and  has  many  important  improvements 
common  to  neither. 


OUR  catalogue  will 
give  you  some 
technical  data  on  this 
planer.  Send  for  a 
copy. 


LYND-FARQUHAR 
COMPANY 

Also  builders  of  Wall  Radi- 
als,  and  have  a  large  up-to- 
date  stock  of  modern  neiu 
and  used  machine  tool  equip- 
ment. 

Boston   9,    Mass. 
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A  PROVEN   SUCCESS 


Why  Are  Nuttall 
Helical  Gears  Used 
So    Extensively? 

Why  ? — A  prominent  expert  on  mechanical  problems 
gave  the  answer  in  five  words: 

"The  principle  is  certainly  correct." 

The  mechanical  principle  of  any  piece  of  equipment  is 
what  determines  the  quality  of  the  service  it  renders.  If  a 
wrong  principle  be  applied,  failure  will  ensue  but  when 
the  principle  is  correct,  the  economy  and  success  resulting 
from  its  operation  is  enormous. 

Nuttall  Helical  Gears  have  the  correct  principle  of 
power  transmission.  Two  hundred  established  companies 
are  using  them  because  the  teeth  mesh  smoothly  and 
quietly,  transmitting  the  load  without  shock  or  vibration, 
in  this  way  insuring  motors,  leads  and  associated  parts 
against  the  rapid  deterioration  caused  by  vibration. 

RDNUnALL  COMPANY 

PrrrSBURGH  *  PENNSYLVANIA 
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Keep  theMa 


— and  now  is  the  time  to  consider 

Bayonet  Sleet  Cutters 

have  no  superiors  in  cutting  ice  from  the  wire.  If  the  ice  can  be  removed  the  Bayonet 
will  do  the  job.  We  have  the  rigid  and  semi-rotary  types  (the  kind  you  can  back  up 
with)  both  of  which  are  detachable  and  interchangeable  with  the  wheel.  Only  ten 
seconds  necessary  to  make  the  change  from  harp  with  wheel  to  one  with  sleet  cutter. 

—with     BAYONET  TROLLEY  HARP  CO. 
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Bayonet  Special  Trolley  Wheels 

are  made  of  the  very  highest  grade  of  metal.  No  cheap  alloys 
or  old  trolley  wheels  recast  into  new  ones.  All  hand  turned, 
insuring  the  greatest  accuracy  and  balance.  They  are  known 
all  over  the  world  for  their  superiority  over  other  wheels,  their 
economical  and  efficient  service  having  been  proved  by  com- 
petitive tests. 


Bayonet  Detachable  Trolley  Harps 

are  the  only  harps  with  which  you  can  change  from  wheel  to 
sleet  cutter  or  to  a  new  wheel  in  TEN  SECONDS.  No  tools 
required  on  top  of  the  car ;  only  your  hand  is  necessary.  All 
inspections,  repairs,  adjustments  and  lubricating  are  done  at 
the  work  bench  where  they  are  better  done.  This  eliminates 
unsatisfactory  patchwork  on  top  of  car,  insures  perfect  running 
trolleys  and  increases  your  trolley  wheel  mileage  at  least  33:\%. 


Bayonet  Trolley  Base  With  Detachable 
Pole  Clamp 

is  the  only  trolley  base  made  on  which  the  trolley  pole  can  be  changed  in 
30  SECONDS  and  the  wheel  be  in  perfect  alignment  with  the  wire,  and 
no  tools  required  to  do  the  job.  Greatest  flexibility  of  pole  action  is  af- 
forded by  long  extension  springs  and  self  lubricated  bushings  in  bearings, 
and  the  roller  bearing  swivel  gives  freedom  to  the  rotary  motion.  It  is 
so  constructed  that  you  get  a  uniform  wire  pressure-  at  all  angles  of  pole. 
All  wearing  parts  are  quickly  and  cheaply  renewed,  making  the  main  parts 
of  the  base  everlasting. 

Perfect  conductivity  is  afforded  by  sliding  contact  between  turret  and  base 
plate.  It  saves  your  overhead,  your  wheels  and  your  wire  by  its  freedom 
of  action. 


SPRINGFIELD,  OHIO,  U.  S.  A. 

TROLLEY 
EQUIPMENT 
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There  Are  No 
Secrets  About 
Perfection 
Journal 
Box  Packing 

and  there  are  only  two 
things  to  check  up 

/.  Be  positive  you  have 
the  genuine  Perfection 
Journal  Box  Packing. 

2.  Then  use  the  correct 
method  of  packing  out- 
lined below. 


Application  of  Packing:  (a)  Inner — In 
packing  a  journal  box  twist  somewhat  tightly 
a  rope  of  packing  and  place  it  in  the  extreme 
back  part  of  the  box,  as  shown  at  A  in  the  ac- 
companying drawing.  Make  sure  that  it  is 
well  up  against  the  journal  so  as  to  properly 
lubricate  the  fillet  on  the  journal  and  keep 
out  the  dust. 

(b)  Main — Apply  sufficient  packing  (prefer- 
ably in  one  piece)  to  fill  the  space  shown  at 
B.  Take  care  to  have  this  packing  bear  evenly 
along  full  length  of  the  lower  half  of  the 
journal.  The  packing  should  not  be  too  tight, 
but  should  be  tight  enough  to  overcome  any 
tendency  to  settle  away  from  the  journal.  The 
packing  should  extend  to  approximately  the 
center  line  of  the  journal,  but  not  above  at  any 
point,  and  should  be  pressed  down  evenly  at 
sides  so  that  no  loose  ends  may  work  up  under 
the  journal  bearings. 

(c)  Outer — Apply  a  third  piece  of  firmly 
twisted   packing,   as  shown   at  C,   and   pack 


tightly  in  order  to  prevent  displacement  of 
the  main  packing.  There  should  be  no  loose 
ends  hanging  out  of  the  box,  as  they  would 
tend  to  draw  out  the  oil. 

Franklin  Perfection  is  a  product  developed 
after  years  of  careful  study  and  experience 
along  journal  box  packing  lines.  To  use  it 
means  to  minimize  hot  boxes  and  thereby  stop 
their  harmful  results. 

It  will  pay  you  to  investigate  and  send  for 

samples,  because  once  a  customer  always 

a  customer. 


The  Franklin  Manufacturing  Company 


Franklin,  Pa. 


^)" 
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Pefei- Witt  Car 


DURADUCT 


Inter  urban 


DURACORD 


BirneyCar 


No  Railway  Transport  is  Complete  Without 
DURADUCT  DURACORD 

The  Quality  Conduit  The  Quality  Cord 


Since  1913  thousands  of  cars — singly  or  in  trains — from  safety  to 
interurban  have  been  protected  by  Duraduct,  the  original  non-me- 
tallic single  wall  woven  conduit  with  the  black  dotted  line  on  the 
interior. 

On  every  kind  of  circuit  from  controller  cables  to  push  button  wiring. 

Duraduct  reduces  first  cost  in  material  and  labor,  cuts  nearly  90% 
in  the  weight  of  the  conduit,  makes  wiring  easily  accessible  for 
changing  due  to  new  auxiliaries,  avoids  short  circuits  from  sweating 
of  metal  conduit,  and,  not  least,  furnishes  a  roller  bearing  runway 
that  has  no  sharp  points  to  injure  insulation. 

And  now  Duracord  is  at  your  service  to  give  you  a  long-lived  in- 
sulated woven-cover  wire  suitable  not  only  for  every  place  in  shop 
or  on  the  line  where  portable  cords  are  customary,  but  also  for  more 
severe  service  such  as  wiring  between  trains,  motor  leads  and  other 
applications  where  twisting,  chafing  and  weathering  must  be  en- 
countered and  overcome. 

Let  us  send  you  samples  of  Duracord  and 
the  ordinary  kind  so  you  can  appreciate 
why  we  call  Duracord  "The  Quality  Cord" 


Tubular   Woven   Fabric   Co.,    Pawtucket,  R.  L 
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at  the  same  time  improve  working  conditions  -by 
installing  Berwick  Electric  Rivet  Heaters. 

We've  used  50  of  these  heaters  in  our  own  shops  for  six 
years.  One  hundred  and  fifteen  other  manufacturers  are 
using  them — 495  heaters  altogether. 

They  have  proven  economical  in  operation,  consuming 
not  more  than  20  kilowatt-hours  per  hundred  pounds 
of  rivets  heated.  They  eliminate  smoke,  fumes,  dirt, 
and  excessive  heat  radiation.  They  produce  hot  rivets 
in  20  to  30  seconds  after  starting.  They  are  conven- 
iently portable,  simple  to  operate  and  safe. 

Nine  standard  types  and  sizes  for  all  rivets  up  to  I  r,  in. 
X  10  in.  or  larger;  capacities  up  to  600  hot  rivets  per 
hour. 


Inv.:Stigate  Electric  Heating 
of  Rivets! 

end  for  catalogue.  Please  state 
•icet  requirements  and  alternating 
current  conditions. 


American  Car  and  Foundry  Company 


CHICAGO 


165  Broadway,  NEW  YORK 


ST.    LOUIS 


Railway  coach,  dining  and  sleeping  cars;  express,  baggage  and  mail  cars;  electric  railway  cars;  freight  cars,  including  box,  flat,  gondola,  hopper, 
dumping  and  tank  types  and  cabooses;  special  purpose  cars  for  carrying  cane,  live  stock,  etc.;  industrial,  mine  and  logging  cars;  car  parts,  includ- 
ing trucks,  cou-*Ur  pins  and  links,  and  chilled  cast  iron  wheels;  electric  rivet  heaters;  bar  iron  and  steel;  bolts,  nuts  and  rive.;;  iron-body  gate 
va'ves;  flanged  pipe. 


ELECTRIC 

RIVET  HEATER 
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Cut  Down 
Trolley  Wheel    Maintenance 

Rust  and  gummy  wheels  and  harps  will  never  trouble 
you  provided  you  specify  "Bound  Brook"  Oil-less 
Bearings  because  they  have  a  self-contained  lubricant 
that  never  gives  out. 

"Bound  Brook"  Trolley  Wheel  Bushings  have  only  one 
cost — the  purchase  price.  Once  installed,  they  do 
not  need  continuous  attention,  and  their  longer  wear- 
ing qualities  and  smooth-running  efficiency  reduce 
their  cost-per-mile-of-service  to  a  figure  greatly  be- 
low that  of  other  bushings. 

The  bushing  life  ranges  from  a  minimum  of  8600  to 
a  maximum  of  27,633  miles  or  more. 

Moreover  "Bound  Brook"  Oil-less  Trolley  Wheel 
Bushings  are  now  used  by  two-thirds  of  Amerira's 
electric  railway  systems. 

.All  Genuine  Graphited  Oil-less  Bushings  have  always 
been   made   at  Bound   Brook,    V.   S.   A. 

Bound  Brook  Oil-less  Bearing  Co. 

SpecialistM    in    the    manufacture    of    Oil-leas 
Bushings  for  more  than  a  third  of  a  century. 

Bound  Brook,  New  Jersey 

Detroit   Office,   1723   Ford   BIdg. 


\ 
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"BOUND    BROOK" 


Trada-Mark  Bel.  U.    S.  Pat.   OfT. 


TROLLEY  WHEEL  BUSHINGS 
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Catchers  and  Retrievers 


For  Safety  Cars  For  City  Cars 

For  High  Speed  Interurban  Cars 

FOR  SAFETY  CARS  use  the  Earll  No.  10  Catcher,  or  No.  4-A-S 
Retriever,  specially  designed  for  City  Service — there  are  sound  reasons 
for  using  light  Retrievers  on  Safety  Cars.  ! 

FOR  ORDINARY  CITY  OR  SUBURBAN  CARS  use  the  Earll  No. 
7  or  No.  10  Catcher,  or  the  No.  4-A-S  Retriever. 

FOR  HIGH  SPEED  INTERURBAN  CARS  use  Earll  No.  4-A-L 
or  No.  S-A-L  Retrievers. 

Simplicity  of  design  enables  us  to  produce  the  lightest  Catchers  and  Re- 
trievers with  the  fewest  and  most  rugged  parts — and,  besides,  there  are 
the  Ratchet  Wind,  the  Emergency  Release,  the  Drum  Check,  the  Free 
Winding  Tension  Spring  and  a  number  of  other  valuable  features  pecu- 
liar to  the  Earll  Catchers  and  Retrievers.  Let  us  explain  and  demon- 
strate them  to  you  at  Space  633  at  the  Convention  or  on  your  cars  at  our 
expense. 

C  I.  EARLL 

York,  Pa. 
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A.  E.  R.  A. 

Standard  Brake  Shoes 

For  All  Cars — Alwa/ys 
Reinforced  Diamond  "S'' 

is  the  Best  Type 


FOR 

SAFETY  CARS 

Pattern  D  67  for  Z^^-in.  Tread  Wheels 
Pattern  D  87  for  3-in.   Tread  Wheels 


AMERICAN 
BRAKE  SHOE  AND  FOUNDRY  COMPANY 

30  Church  Street,  New  York 

332  S.  Michigan  Avenue,  Chicago  Chattanooga,  Tenn. 
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Why  do  they  all  single  out  Tool  Steel  Gears  and  Pinions? 

In  the  American  Association  magazine,  AERA,  December,  1919  and  January.  1920.  someone  put  the 
following  question : 

E-e-347.      Will  you  please  give  your  opinion  of  a  good,  fair  mileage  for  treated, 
untreated,  hardened  and  tool  steel  gears  and  pinions? 

1  he  following  answers  were  received  and  printed: 

E.  C.  FOSTER,  President,  Manchester  Street  Railway  Co.,  Manchester,  N  H. — 
Noil  treated  gears  city  traffic,  50,000  miles;  interurban,  75,000  miles.  Making  tests  on  hard 
steel  gears. 

R.  L.  JONES.  Master  Mec/ianic,  Massachusetts  Northeastern  Street  Railway  Co.. 
Haverhux,  Mass. — I  have  no  absolute  correct  data  on  treated  and  untreated  gears.  We  have 
some  tool  gears   and    pinions   that   have   run   275,000   miles   ami    have   shown   hardly   any   wear. 

F.  H.  HARRIS,  Superintendent  of  Equipment,  Charleston  Consoudated  Railw.ay  and 
Lighting  Co.,  Charleston,  S.  C.  At  present  we  are  using  nothing  but  tool  steel  gears  and 
pinions,  except  on  some  new  equipments,  but  as  we  have  as  yet  not  worn  any  out,  we  can  not 
give  any  definite  information  on  this  subject. 

H.  W.  DEININGER,  General  Superintendent,  Iowa  Southern  UriLmES  Company,  Center- 
viLLE,  Iowa. — We  get  approximately  250.000  miles  from  untreated  pinions,  or  about  four  years' 
daily  service  on  untreated  gears.  We  have  some  on  which  we  have  kept  a  record,  which  have 
run  385,000  miles  with  very  little  signs  of  wear.     Will  probably  reach  500,000  or  600,000  miles. 

C.  H.  NELSON,  Superintendent,  Okays  Harbor  Railway  k  Light  Co.,  Aberdeen,  Wash. 
— Indefinite;  practically  no  trouble. 

RALPH  A.  GILL,  Manager's  Secretary,  El  Paso  Electric  Railway  Co.,  El  Paso,  Tex. — 
For  treated  tool  steel  gears,  300,000  miles.     Pinions  180.000  miles. 

EDWARD  A.  WEST,  General  Superintendent,  The  Denver  Tramway  Co.,  Denver,  Colo. 
— In  Denver  service  untreated  pinions  average  40,000  miles;  treated  average  55,000  miles. 
Tool  steel  pinions  running  iiil/i  tool  steel  gears  average  300,000  miles.  Tool  steel  gears  for 
which  we  have  mileage  records  show  755,661  miles. 

C.  C.  SLATER,  General  Superintendent,  The  Colu-mbu.s  Railway,  Power  &  Light  Co., 
■  CoLU.MBUS.  O. — It  is  impossible  for  us  to  give  a  fair  answer  to  this  question   as  operating  con- 
ditions are   the  determining  factors  in  gear   life. 

SUMMARY 

Six  derinite  answers,  of  which  four  companies  regularly  using  Tool  Steel  gears,  (and  look  at  the  dandy 
records  they  show)  one  company  is  testing,  one  company  satisfied  with  untreated.  No  one  seemed  sufficiently 
enthused  alwut  those  "just  as  good  as  Tool  Steel — special  quenched  gears"  to  even  record  their  tests. 

The  "live  wires"  of  the  industry  who  follow  tests  and  use  the  question  box  for  the  experience  of  others, 
are  almost  always  "boosters"  for  Tool  Steel  gears. 


There's  a  Reason! 
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BATTERIES 

A  Factor  of  Vital  Importance  in  the 
Safe  and  Efficient  Operation  of 

Electric  Railways 


In  almost  every  section  of  the  country,  Exide  Batteries  are  play- 
ing an  indispensable  part  in  railway  work. 

Within  the  power  house  or  substation  they  are  an  important  fac- 
tor in  load  regulation — either  directly  on  the  circuit  or  in  stand- 
by service  for  the  exciter  bus  and  for  emergency  lighting  —  or 
again,  in  the  operation  of  oil  switches. 

On  the  cars,  it  has  been  used  entirely  for  propulsion,  for  multiple 
unit  control,  or  for  emergenc}'  lighting. 

On  the  line,  Exide  Batteries  are  an  aid  to  overcoming  fluctua- 
tions in  voltage. 

Have    you    availed    yourself    of    this    convenient 
source  of  power  as  fully  as  you  should 

Detailed    information    regarding    storage    battery 
service,  on  request. 


THE  ELECTRIC  STORAGE  BATTERYCO. 

Oldest  and  largest  manufacturers  in  the  world  of  storage  batteries  for  every  purpose. 

1888  PHILADELPHIA  1920 

Rruinltes  in  17  Cities 
Special   ('anadian   Representatives:  ("has.  H.  Goad  Engineerinji    Co..    Ltd..    Toronto    and     Montreal 
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The  Home  of  Midvale  Tool  Steels  as  Seen  From  an  Airplane 

MIDVALE  carbon,  special  alloy  and 
high  speed  tool  steels  can  be  furnished 
to  meet  any  requirements.  Prompt 
deliveries,  insured  by  complete  ware- 
house stocks,  and  our  long  experience 

in  the  manufacture  and  applications  of  tool  steels 
which  is  at  your  disposal,  make  it  profitable 
to  specify  Midvale  brands. 

Midvale  Steel  and  Ordnance  Company 
Cambria  Steel  Company 

General  Sales  Office:  Widener  Building,   Philadelphia,   Pa. 

District  Sales  Offices: 

Atlanta,  Bostcm,   Chicago,   Cincinnati,  Cleveland,   Detroit,   Ne>r   York,   Philadelphia 

Pittsburgh,   San   Francisco,   Salt   Lake   City,   Seattle.   St.    Louis 

5o/e  Export  Representatives: 

Consolidated  Steel  Corporation,  165  Broadway,  New  York 

All  export  inquiries  should  be  sent  to  this  address 

Seriei    yutnffef    .i6-t 
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Traffic  Man  and  Equipment  Man  tell  the  Purchasing  Agent  why  you   Want 

Boyerized  Pins  and  Bushings 


Don't  blame  the  P.  A.  for  trying  to  keep  ma- 
terial expenses  down  when  he  asks  you  to 
specify  something  seemingly  cheaper.  That's 
part  of  his  business  in  life. 

Just  tell  him  that  when  it  comes  to 
Boyerized  Pins  and  Bushings  versus  any 
other  kind  exactly  what  your  reasons  are  for 
specifying  what  is  really  the  cheapest  in  the 
long  run  because  of  its  long  run. 

You,  Mr.  Traffic  Man,  tell  him  of  the  acci- 


dents that  might  have  been  if  the  brake  rig- 
ging had  played  false  at  a  critical  moment. 

You,  Mr.  Equipment  Man,  tell  him  of  the 
labor  saved  and  the  money  saved  by  using 
pins,  bushings  and  other  Boyerized  special- 
ties that  give  so  much  more  wear  than  the 
so-called  "cheap"  article. 

That's  all  any  reasonable  Purchasing  Agent 
wants  to  know. 


To  Boyerize  means: 

Boyerized  Brake  Lever  Pins  and  Bushings 

Boyerized  Brake  Hangers 

Boyerized  Wearing  Plates 

between  the  Bolster  and  Bolster  Carrier 

Boyerized  Wearing  Plates  between  the 
Pedestal  Straps  and  the  Journal  Box 


Bemis  Car  Truck  Company 

Electric  Railway  Supplies 
Springfield,  Mass. 
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"STANDARD" 


BRAND 


STANDARD  STEEL  WORKS  CO. 

GENERAL  OFFICES: 

500  NORTH  BROAD  ST.,  PHILADELPHIA,  PA. 


CHICAGO 

RICHMOND 

MEXICO  CITY 

ST.  LOUIS 

SAN  FRANCISCO 

LONDON,  ENGLAND 

HAVANA,  CUBA 

NEW  YORK 
MONTEREY,  MEX. 

PARIS,  FRANCE 

Steel  Tires  | 

Steel  Tired  Wheels  I 

i 

Solid  Rolled  Steel  Wheels  | 

1 

-  s 

O.  H.  Steel  and  Malleable  Iron  Castings  | 

Solid  Forged  Geared  Blanks  I 

Steel  Forgings  Iron  Forgings  | 

Forged  and  Rolled  Steel  i 

Pipe  Flanges  I 

Ring  Dies 

Rings 

Roll  Shells  Steel  Springs 

^  O  ^  "The  'Standard'  Brand  on  your  material  T  ^   I  I 

VkOM^  is  an   assurance  of  eventual   economy."  M^wM^  | 


i 

B 


BRAND  I 
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CYPRESS 

"THE  WOOD  ETERNAL" 

is  NOT  the  £esi^  Lumber  for  ALL  Rail- 
way Purposes.  For  certain  specific  appli- 
cations, however,  in  which  railways  have 
large  lumber  requirements,  the  use  of 
all-heart  Cypress  develops  very  large 
economies  in  mai7itenance  costs.  For  ex- 
ample, the  Railway  Signal  Association 
in  its  standard  specifications  for  wood  to 
be  used  for  "Trunking  and  Capping"  has 
always  placed  all-heart  Cypress  among  the 
first  choices  in  the  list  of  suitable  woods. 

The  Railway  Signal  Association  makes 
its  recommendations  as  a  result  of  defi- 
nite knowledge  of  the  subject,  and  its 
membership  includes  many  able  men 
who  are  Cypress  enthusiasts.  We  gladly 
refer  all  doubters  as  to  Cypress  superiority 
to  any  well-posted  railway  engineer  who 
has  had  experience  with  Cypress,  "the 
wood  eternal." 

The  same  conditions  of  service  which 
make  Cypress  superior  for  "Trunking 
and  Capping"  are  present  in  many  other 
railway  lumber  requirements,  such  as 

FENCING 

and  similar  purposes  where  the  material 
is  exposed  constantly  to  the  weather, 
and  where  it  is  consequently  essential 
that  it  shall  be  highly  capable  of  resist- 
ance to  decay.  That  is  the  great  and 
particular  value  of  Cypress — it  is  highly 
resistant  to  decay.  (All-heart  especially.) 
If  railway  men  in  general  will  study 
the  question  of  wood  durability  for 
other  uses  as  carefully  as  Railway  Signal 
men  have  studied  it  in  connection  with 
"Trunking  and  Capping,"  there  will  be 
a  lot  more  all-heart  Cypress  used  in  rail- 
way service — to  the  very  great  economy  of 
the  companies  using  it. 

Our  data  is  at  your  service. 

SOUTHERN  CYPRESS  MFRS'  ASS'N 

1265  Perdido  Building,  New  Orleans,  La.,  or 
1265  Heard  National  Bank  Building,  Jacksonville,  Fla. 


Our   New    lll'.M    TKKATISK   AND  HANDIIOOK   m-iH    upon   ri'yufst. 


W    ^1   T  ■«  •-■"* 

atesl^ande^lteel  llruss^o.        ( 


'.■08  South  La  SaUe  Street 
CHlrAOO.  ILJJN0I8 
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Combined  Trolley  and  Lighting  Poles 

In  this  installation  recently  completed,  Massey  hollow  reinforced  concrete  poles 
were  adapted  to  use  both  as  ornamental  lighting  standards  and  trolley  supports. 

In  addition  to  this  advantage  of  adaptability,  Massey  poles — made  by  our  special 
centrifugal  process — are  light  in  weight,  strong,  durable  and  particularly  pleasing  in 
appearance. 

Eliminate  pole  maintenance  by  ordering  Massey  concrete  poles  now. 

Massey  Concrete  Products  Corporation 


Peoples  Gas  Bldg.,  Chicago 


New    York 
50  Church  St. 


Dallas 
Sumpter  Bid?. 


Pittsburgh 
Oliver   Bldg. 


St.   Louis 
Ry.    Exch.    Bldg. 


Atlanta 
Candler    Bldg. 


Salt  Lake  City 
923  S.  tith  St..  W. 


ANDERSON 


Round  Top  Straight   Line   Suspension 


line  material  is  the  natural  result  of 
years  of  experience  in  serving  hun- 
dreds of  electric  railways. 

Actual  knowledge  of  real  working 
conditions  has  brought  about  a  quality 
of  equipment  that  is  unsurpassed. 

Each  Anderson  specialty  was  de- 
signed for  a  particular  purpose. 

Properly  installed,  its  service  will 
prove  to  you  its  guarantee  of  satisfac- 
tion. 


Write  today  for  Copy  of  Catalog  8 


ALBERT  &  J.  M.  ANDERSON  MANUFACTURING  GO 

289-293  A  STREET,  BOSTON,  MASS.,  U.  S.  A, 


^^=d 


NUW  YORK 
135   Broad  way 


PHILADKI.rHI.\:    4«9    R«al    Kstate   Trust    Bide. 
LONDON:    W.    1,    191    Tottenham    Court    R^iad 


CHICAGO 
lOS    .S.    Dearborn    St. 
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TF?ADE     MARK 
REG.  U.  S.  PATENT    OFFICE. 


Varnished  Cambric 

JVires  and  Cables 

are  made  with  the  same  care  and  high  regard  for  quality  which 
distinguishes    the    production    of    Okonite    rubber    insulation. 

We  are  prepared  to  handle  any  high-grade  proposition, 
and  solicit  your  inquiries. 

"Manson"  Tape  {Friction),  "Okonite"  Tape  {Splicing  Compound) 

The  Okonite  Company,  Passaic,  New  Jersey 

Incorporated  1884 

Central  Electric  Co.,  Chicago,  111.,  General  Western  Agents 

p.  D.  Lawrence  Electric  Co.,  Cincinnati,  O.     Novelty  Electric  Co.,  Philadelphia,  Pa.     Pettinerell-Andrews  Co..  Boston,  Mass. 
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No  wonder  nearly  every  important 
street  railway  uses  the 

"Cheatham  Switch 


99 


— it's  rugged,  simple,  economical, 
and  saves  time  and  labor. 


Write  the 

CHEATHAM  ELECTRIC  SWITCHING  DEVICE  CO. 

4781  Louisville  Avenue,  Louisville,  Ky. 


Dossert   Connectors    used    in    bus    bar 
compartments   for  making  taps. 


Dossert 

Connectors 

Dossert  Connectors  and  taps  make  good  wher- 
ever used  because  they  are  built  right. 

They  are  easily  removed  for  cutting  out  a 
line  or  for  test  purposes. 

On  the  Chicago,  Milwaukee  &  St.  Paul  Rail- 
way they  were  used  intensively  both  in  the 
power  house  at  Great  Falls  and  in  the  sub- 
stations along  the  line  in  making  cable  splices, 
tapping  branch  circuits,  and  in  making  bus 
connections. 


Dossert  Solderless  Connectors  eliminate  rubber  spoilage  by  heat  of  soldering 
They  are  your  one  best  bet.         Just  drop  a  line  for  catalog  IS 

DOSSERT  &  COMPANY 


H.  B.  LOGAN,  President 


242  West  41  St  Street,  New  York 
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We  don't  make  all  the  controller  fingers 
used  but  we  make  the  best — and  every  year 
adds  to  our  long  list  of  customers  and  those 
who  once  use  triggerlock  reversible  con- 
troller fingers  always  want  them  as  standard 
— in  the  past  nine  months  our  sales  are  fift> 
per  cent  more  than  during  the  whole  of  last 
year,  and  as  the  major  part  of  this  is  to  our 
old  friends  we  are  assured  that  they  are  ob- 
taining perfect  service — 

There  is  a  triggerlock  finger  for 
every  type  of  controller.  Specify 
them    on    your    next    requisition. 

Call    on    us    when 
at  the  convention. 


G.E.K.-IO 
Showing 
Tip   unlocked 


This  is  all  you  scrap 
when  both  sides  of  tip 
are  worn  out. 


RUSSELL  MANUFACTURING  COMPANY 


814-18  Bath  Ave.,  Niagara  Falls,  N.  Y. 


557  King  St.,  West,  Toronto,  Canada 
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p.^A 


denotes^-""' 


of  transfer 

Not  good 
i      detacViec 


P.  M. 
I       COUPON 

I  TRANSFERS 

=  rrfl3ent-day     operating     conditions 

=  'femand     quick     action     by     con- 

i  ductors    when    issuing    and   receiv- 

=  iiig  transfers.   No  form  gives  such 

3  instantaneoud  action  oor  eliminates 

=  abuse   so   completely   as   the   P.M. 

=  CoupcAi   Transfer.    They  have  been 

=  used    continuously    by    some    large 

s  systems     for     more     than     fifteen 


years. 


GLOBE 


TICKETS 
AND  TRANSFEIRS 


Backed  By  Nearly  40  Years'  Experience 


We  liavf  manufactured  tickets  ex- 
clusively for  nearly  forty  years  and 
are  constantly  designing  new  forms 
to  efficiently  care  for  all  present-day 
operating  conditions. 


Among  our  many  specialties  we  call 
particular  attention  to  the  P.  M. 
Coupon  Transfer  and  Reduced  Rate 
Tickets  of  all  kinds. 

May  we  send  you  samples  of  the  forms  best  suited  to  your  requirements? 


GLOBE  TICKET  COMPANY 

112-114  North  12th  Street 
Philadelphia,  Pa. 


niMiMMiiMiim MuiiMiiiiinMMnMiiiHni'iiriiiiriiMiMirhHiMllhHriiiiriiiiMiirHiiiMMMiiriMirMiiiMniMiMiittrMiiririrNihiirMnrriiiMiiMHiliiiMlUMiiiiiiriMtriilllMlMlUMitiiinMiMliiriiiirMnrlirMiniiitiiiMiilHMiHlillllHrinriiniMit^ 


84 


Electric    Railway    Journal 


October  16,  1920 


A  Permanent  Investment 

Under  the  present  conditions,  electric  railway  operators  should  see  that  every  investment 
yields  permanent  results.     Where  track  is  leiid  on 

Steel  Cross  Ties 

it  is  not  an  annual  renewal  proposition.  The  track  is  put  down  to  stay,  the  smoothest  and  most 
permanent  track  obtainable.  The  views  above  show  steel  ties  being  laid  on  St.  Clair  Avenue, 
Cleveland,  Ohio. 

Practical  use  over  a  period  of  fifteen  years  has  established  steel  cross  ties  as  an  effective  and 
efficient  substitute  for  wood.  Interesting  examples  of  roadbed  construction  are  contained  in 
the  pamphlet — Steel  Cross  Ties — a  copy  of  which  may  be  obtained  from  any  district  office. 

Carnegie  Steel  Company 

General  Offices:  Carnegie  Building,  Pittsburgh,  Pa.  u  i 


The   Temperature   and   Condition   of  Your   Field 
Coils  and  Armature  Are  Given  Instantly  by  the — 

VAWTER  INDICATING  OHMMETER 

One  switchboard  type  indicates  continuously  their 
resistance  while  carrying  operative  current. 

Some  of  the  most  important  features  are: 

1.  Simplicity    of   operation. 

2.  Reliability  at  all  times. 

3.  Accuracy  of  indication*. 

4.  Uniform  scale. 

5.  Independent  of  variations   in  voltage. 

6.  Independent  of  variations  in  magnetic  flux. 

7.  Self-contained. 

8.  No  magnetic  shunt  to  be  adjusted. 

9.  No  calibration  to  be  made  before  using. 

10.  Correctly  damped. 

11.  Rugged  in  construction. 

12.  Range  practically  unlimited. 

13.  Is    by   far  the   best   resistance   measuring   instru- 
ment ever  offered  the  testing  public. 

Supplied  for  All  practical  resistance  measurement*, 
with  uniform  scale  of  one  to  three  range*  and  fait 
scale     deflection     front     micro-ohnt*     to     meg-ohm*. 

Write  for  Deeeriptif^e  Circular 


Switchboard    Type    VC 


THOMPSON-LEVERING  COMPANY,  Philadelphia,  Pa.,  U.  S.  A. 
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Eureka  Equipment 

is  made  from  our  own  special  alloys.  Cor- 
rect design  and  careful  manufacture  are  the 
things  we  take  pride  in.    Our  line  includes: 


Commutators 
Trolley  Wheels 
Trolley  Ears 
Brush  Holders 


Sleet  Trolley  Wheels 
Line  Material 
Controller  Fingers 
Bearings 


Write  for  catalog. 


The  Eureka  Company 

*    Northeast     Pennsylvania 


The  Same 

Braking  Power 
at  all  times 
with 

GOULD 

Slack  Adjusters 

Their  use  means  SAFETY  at  all 
times  in  braking.  A  predetermined 
piston  travel  is  always  maintained. 
And  they  are  economical.  All  man- 
ual adjustment  of  brakes  is  done 
away  with,  less  power  consumed  in 


OflCAILS  OP  THE  OOULD  TTPE  SLACK  ADJUSTER  AS 

APPLIED  TO    AN   ELECTRIC  CAJt  TRUCK 


car  operation  and  a  great  saving  in 
the  wear  and  tear  of  car  equipment 
is  effected. 

Gould  Slack  Adjusters  pay  for  them- 
selyes  in  a  very  short  time. 


GOULD  COUPLER  COMPANY 


30  East  42nd  Street,  New  York 


Works:   Depew,  N.   Y. 


Rookery  BIdg.,  Chicago 
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STEAM  TURBINES 


In  1914  AlHs-Chalmers  Mfg.  Co.  in- 
stalled in  this  station  1 — 7500  kw.,  1800  | 
r.p.m.  Turbo-Generator  and  50  kw.  im-  I 
pulse  turbine  driven  exciter.  | 

In  1917  a  10,000  kw.  unit  and  50  kw.  | 

impulse  driven  exciter  were  added.  I 

In  1919  a  12,500  kw.  unit  and  impulse  | 

turbine  driving  two  exciters  were  con-  | 

tracted  for —  | 

All  Allis-Chalmers  units. 


Repeat  orders  indicate 
satisfied  purchasers. 

Allis-Chalmers  Mfg.  Co. 

Milwaukee,  Wis. 

Sales  Offices  in  all  Large  Cities 


iWUllUlllillMlimilllUIIUIIIllllllllUUIllUIIIIIIIIHIIIIIIIMlllllllirillllllllllimilUIIIIIIIMIMtllllllllllUlilllllllllllEiHMMmUlKill 


These  Gears  have  an  Electric  Railway  History 

GEARS 


Tried  out  on  the  tramways  in  the  mountain  dis- 
tricts of  Switzerland  for  a  number  of  years.  Maag 
Gears  have  met  with  signal  success. 

Under  the  severe  conditions  of  electric  railway 
service  where  repeated  fast  acceleration  loads  are 
carried  on  gears  and  pinions  of  the  driving  equip- 
ment, it  is  well  to  take  advantage  of  gears  that  are 
not  only  stronger  than  the  average  but  aUo  oossess 
tooth  outlines  which  cut  down  th*>  no  se  and  wear 


TheTnew  development  in 
gea regeneration. — M  a  a  g 
Gears.  —  is  particularly 
adaptable  to  this  service. 
With  their  true  involute 
fMitlines.  accurately  cut. 
they  have  stronger  teeth 
than  the  corresponding  ordi- 
nary gears.  The  maximum 
rolling  contact  and  mini- 
mum sliding  con  tac  t  to- 
gether with  the  longer 
active  profile  of  the  new 
design  insure  quiet  oper- 
ation and  long  life. 

There  are  many  more 
advarx tage*  in  UMin g 
Maag  Gears.  Lei  u* 
tetl  you  about   them. 


Niles-Bement-Pond  Co. 

Ill     Broadway.     New    York    City 
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Mass  Transportation 
goes  smoothly 

—on  Lightweight  Safety  Cars 

— or  Heavy  High  Speed 
Interurbans 


with 

Hensley  Trolley 
Wheels 

The  Hensley  has  a  positive  force-feed 
the  ONLY  Trolley  wheel  so  made.  Oil 
it  twice  a  week  (takes  3  seconds)  and  for- 
get it.  Forget  friction,  wear  and  main- 
tenance. Centrifugal  force  works  to  de- 
liver the  grease — so  the  swifter  the  pace, 
the  better  the  lubrication. 

Better  Melting  of  metal  insures  absolute 
uniformity  in  all  heats — a  better  wheel 
results. 

All  wheels  are  carefully  tested  for  defects 
before  being  packed  and  all  backed  by 
our  15  years'  experience  in  Brass  and 
Bronze  foundry  work  and  trolley  wheel 
manufacture. 


Hensley 
Trolley  & 

Mfg. 
Company 

Detroit,  Mich. 


You'll  find   them   nice 

people  to  do  business 

with. 


Positive  action 


THE  desirable  features  that  are 
inherent  in  the  "Noark"  fuse, 
are  the  result  of  care  in  design, 
manufacture  and  inspection.  They 
mean  positive  action. 
They  are  the  result  of  care  that 
refuses  to  take  a  chance  where  the 
safety  of  electrical  apparatus  is 
concerned  —  care  that  enables  you 
to  put  complete  reliance  in  a  re- 
newable fuse  -  the  "Noark." 
"Noark"  Fuses  and  all  other 
Johns-Manville  packaged  Elec- 
trical Materials  are  distributed 
strictly  through  distributor-dealer 
channels  on  a  basis  that  gives  full 
protection  to  all  concerned.  Deal- 
ers can  get  all  details  from  their 
distributor.  Distributors,  for 
samples  and  complete  information, 
should  apply  to  the  Electrical  De- 
partment of  the  nearest  Johns- 
Manville  Branch. 


JOHNS-MANVILLE, 
INC. 

MadUon  Ave.  at  41st  St.,  N.  Y.  C. 

iO  Factoriee 

Branches  in  $4  Large  Citum 

For  Canada: 

Canadian  Johns-Manville  Co.,  Ltd. 

Toronto 


**Noark'*  renewable  ami 
non-renew  ible  cartridge 
enclosed  fuses,  in  all 
stand  rd  capjcitiet,  are 
approved  by  the  Under- 
writ  er  »*  Labor  itorieSf 
Inc.,  under  the  label 
service. 


_0HNS 

Nanville 

ELECTRICAL  MATERL\LS 
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On  thoUpGrade 

For  some  years  the  electric  I'dilways  seemed  to  bo  sliding  backwaitJ. 
But  they  ai'G  now  on  the  up  grade  to  stay. 

True,  they  are  alsoupagamstjitneys^high  labor  and  power 
costs  butthe  consistent  use  oP  Quality  safety  cars  fi-om 
the  shops  of  the  St.LouisCarGb.  has  enabled  many  compan- 
ies to  beat  thejitney  and  to  cut  the  labor  and  the  power  cost 
way  down.      Order  those  SaPeties  now. 


Sbi 


c 


ouis^ar  Company 

St. Louis,  Mo. 

Thebii'thploce  of  the  SaFeky  Cof 


< 


I 


J 


{ 


I 


U.  S.  G.  CARBON 

GRAPHITE-METAL  BRUSHES 


jlZjIQ — -= 


For  the  car  and  power  house  you  can  de- 
pend  absolutely   upon   products  backed   bv 
the  "U.  S.  G."  trademark. 
Wheels,  for  instance,  often  run  from  3  to 
4  times  longer  before  renewing  or  return- 
ing tires,  when  you  use  "Mexican  Graphite 
Curve   Grease." 
Investigate  the  merits  of 
U.  S.  G.  Brushes  for  Car  and  Power 
House  Units. 

Mexican  Graphite  Journal  and  Gear 
Grease. 

Mexican  Graphited  Wood  Grease. 
Mexican    Graphite    Trolley    Wheel 
Grease. 

Literature    and    detailed    information     sent 
upon    request. 

The  United  States  Graphite  Co. 
SAGINAW,  MICH.,  U.  S.  A. 


St.    Louis 


I 


&.  ,;?tf^  ^^"  Francisco  •^'^'l&J 

'^  'ii^M^   Larffest   Miners   of   Crftpbite   on  This  Continent  >'/}^i 


Branch  Office«: 

New    York,      Chioaso.      Philadelphia,' 
Pittsburgh,      Denver, 
San  Francisco 
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The  New  Van  Dorn 


Light-Weight 
Car-and-Air 


Coupler 


Especially  Adapted  for 
Over  City  Lines 
Trailer  Operation 


Light-weight  construction — attained  without  sacrifice  of 
strength  or  durability — results  in  low-cost,  economical, 
long-lived  Couplers.  This  feature  is  pre-eminent  in  tho 
new  Van  Dorn  No.  1450  Car-ai)d-Air  Coupler. 

Double  Tight-Locking  Device  makes  coupling  positive 
and  certain,  and  all  possibility  of  wear  is  eliminated  by 
the  "take-up"  of  the  eccentric  locking  feature. 

Vertical  Pivoting  Head  relieves  platform  strains  at 
sharp  changes  in  grade. 


Van  Dorn  1450 

Lrght-Weight,  Radial  Car-and-Air  Coupler 
Virtical  Pivoting  Tight  Lock 

Equipped  with  No.  1264  Draft  Gear. 


Spring  Head  Support  holds  Coupler  at  proper  height  for 
coupling,  and  allows  flexible  vertical  movement  in  op- 
eration. 

Coupler  may  be  unlocked  from  within  the  car  by  means 
of  an  air  cylinder  attached  to  head,  or  manually  by 
easily   accessible   levers. 

Van  Dorn  No.  1450  Car-and-Air  Coupler  was  especially 
designed  to  meet  the  exacting  requirements  of  trailer  op- 
eration over  city  lines  having  curves  of  as  short  a  radius 
as  35  feet. 


Van  Dorn  Coupler  Company 

2325  South  Paulina  Street 


Chicago,  Illinois 


nllllliniiiiniiiiiiiiiurriiinitiiiiiiiMiiiiiiiiiiiiiiiriiiiiiiiiiiiiiiriiiiiiiniiiiMiiiiiiiiiiiiiiiiiii iiriiuiiiiiMiiri iiiiiiiiiiiriiiitiit i iiiiii iiKiriiiMiiiMiiKiiriiiiiiiiiiiiiiii iiiiiiiinriiiiiiiiiiitH iiiiiiiirMiiiiiiiiiiiMiriiHiiiniiiiiiiiiiiiiiiriiiiiiirijiiiiiiiiiiiiir 

TRADE  MARK  . 


When  a  Trolley-Car  is  in  the  Shop 

— it's  a  dead  loss.     Overhead  keeps  running  up  but  revenue  stops. 

The  longer  a  car  brass  wears,  the  longer  the  car  is  out  of  the  shops — hence  the 
popularity  of  Ajax  Car  Brasses  and  Check  Plates,  and  the  genuine  economy  in  buying 
them. 

Specify  "Aja.x"  in  your  next  inquiry  for  new  cars  and  use  "Ajax"  on  all  Car  Brass 
and  Check  Plate  replacements. 

THE  AJAX  METAL  COMPANY 


Main    Office   and    Work*:    Philadelphia,   Pa. 


Established   18B0 


Southern    Plant:    Birmingham,   Ala. 
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TRUCK   WITH    TOWER   IN    RUNNING   POSITION 

This  3-Section 

TRENTON  TOWER 

is  not  only  more  convenient,  but  stronger  than  the 
older  type. 

The  top  section  is  reinforced  by  the  intermediate 
Aection.  The  3 -section  design  makes  it  possible  to 
raise  the  platform  16  inches  higher  and  drop  it  12 
inches  lower  than  can  be  done  with  the  old-style 
3-section  tower. 

We'll  gladly  send  you  details. 

J.  R.  McCARDELL  CO. 

Trenton,  New  Jersey,  U.  S.  A. 


USEFUL 

ELECTRICIANS'  KNIFE 

A  handy  combination  for 
the  electrician,  combin- 
ing an  emergency  screw 
driver,  a  knife  blade 
for  cutting  or  stripping 
wire;  locked  so  that  it 
cannot  close  during  use. 
The  commendable  fea- 
tures are  a  well-tempered 
blade,  a  strong  joint,  a 
solid  well-proportioned 
hand-fitting  handle  and  a 
lock  to  keep  the  blade 
securely  open,  yet 
.promptly  releas- 
able  when  it  is  desired 
to  close  the  blades. 
Screw  driver  blade  is 
locked  when  open;  to 
unlock,  press  down  on 
large  blade. 

Mathias  Klein  &  Sons 

Canal  Station  25,  Chicago 


••tDtiritiiiiuKiiriiiiNiniiiitiiitiiinic 


tminiiMiiHnuiiiiiHiiiiiuiMiuiiiiMnMniiiiiMiitiiiuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiinMiiriiiiiiirMitiiiiiMHMiiMHMWiinMuiiiiMiii?-    uiiiiuiiitiiniiMiiiniiiiiiiiiii(itt«i(i ' ' 

•iiiinMiiniimimMUMiiiMnHiiiMUMiHiHHMiiMUMiiiMiirriHtiiiniiiiiiHiiiniHtiiiiiiiniiiniHtinniininMinMinMininrHiMniiittiituiitiiiuiii^  i 

INSULATING  MATERIAL 

T.  C.  WHITE  ELECTRICAL  SUPPLY  CO. 
1122  Pine  Street,  St.  Louis,  Missouri 

"A  Dependable  Source  of  Supply" 

Cotton  Tape  and  Sleeving — Oiled  Muslin  and  Tapes — Fibre — Sheets,  Rods  and  Tubes — 
1' fiction  and  Rubber  Tapes — Mica — Cut,  Uncut  and  Band — Mica  Plates,  Rings,  Segments 
— Fish  Paper,  Red  Rope  Paper,  Press  Board,  Insulating  Varnishes. 

Write  for  Catalog 

iMiuHiiiniiMiiiiimiiiiiiiiiiMiiiiiitiiiiiiiiniiiiiiiMiitiiiiMiiMiiiiMiiiiiiitMiiiiiiiiiiiMiiiiiiimiiiiiimiiiiMiHiiiuiiniHuiini^ 

mKtiMnMHiHiiiiiittiHiiiitiiuiiiiiMtfiiHfiiiiiiiiiiriiriiiHiuniiHiiii>MiiiMi.iiii>iMiiiMinMiiM nmniiimimiiiiiuiuiinmiimiiif      a"""'"»"""""""'»"""''"n"""""'"i""i'nin«iHiiiiiiiiiiiiiiiiiii.iiiit«HuimiMiiiiimiiiiiHimiiiiiiMniiiHiiii» 


BARBOUR^TOCKWELtl 

20S   Rroaiiway.   Csmbridgeport,   Ma«>. 
EiUblUhed    1858 


Manufacturer*  of 

'Special  Work  for  Street  Railways         | 

Frog's,  Croisings,  Switches  and  Mates  f 

Turnouts  «nd  CroAS  Connectiona  f 

Kervfin  Portable  rro««over8  j| 

alfewill  Articulated  Cast  Manganese  CroMJngs  3 


Transmission  Line  and  Special  Crossing 
Structures,  Catenary  Bridges 

WRITE   FOR  OUR  NEW   DESCRIPTrVE   CATALOG. 

ARCHBOLD-BRADY  CO. 


Engineers    &    Contractor* 


SYRACUSE,  N.   Y. 


^tiiiiiiutrMiiinniniiiitiiniiiiiiuiiiiuiiniiiiiintiiitiiiiiitiiiiiniiiiriHtiHiriitrrii'    iiiiiiritiirrtniiiiiiiiinriinriiiininiiiitirriitmiiiB 


iiiniunilllimiiiHtHS 


Tiiii  luuii  iiuiiniiiniuiiuiiitiiiuniiif  iiiiiintiimiiitff 


fiiiiiiniiimiiiniiHitifiiiiiiiiinniimcrninnuiKii 


Chapman 

Automatic  Signals 

I   I  Charles  N.  Wood  Co.,  Boston 

mS      §i:aMMmiMiinnnniii 


MimMnHnmiHiiMnMfiiimiHiHiutiimtut 
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iiimimiiMiii'iiiHiiitiiiHiiniiniiitiiiiiiiiMiiiiiirdfiiiiiiiiHiHiunM 


Drip  Points  for 
Added  Efficiency 

They   prevent  creeping  moisture   and  quickly  drain   the  petti- 
coat in  wet  weather,  keeping  the  inner  area  dry. 

The  Above  Insulator — No.   72— VoUaees — Test — Dry  64.000. 
Wet   31.400.   Line    10.000. 

Our  engineers    are    always   ready  to   help   you   on   your   fflasa 
insulator  problem.     Write  for  catalog. 

Hemingray  Glass  Company 

Muncie,  Ind. 

Est.  1848— Inc.  1870 


Electrical 

Conductor 

Handbook 

{New  Edition) 

Will  be  off  the  press 
shortly.  Your  cop\ 
will  be  mailed  to  you 
if  you  order  it  now. 
Send  your  mailing  ad- 
dress to  us  at  our  main 
office. 

Aluminum   Company 
of  America 

2400  Oliver  Building 
PITTSBURGH,  U.  S.  A. 


-iiMitit nil iiiDiiiiiiittiiiiniiiiiiiiiiiiiiiiuiiiiiiiiiMiiiiiiiiiiiiMiiiiiiiiiiiiiMiiiiiiiiiiiiiiiiiiiiiiiiiiiK iM— .MiMiHiiiiiiiM  ~.iiiiitiiiiiiitiHiiiniiiiiiiiiiiiiiiiiiiniiuiiiiiiiiiiiiiiiiiiiiMiiiiii(MiiMiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiniiiMiiiiiiiiinnniiimii(iiiiniiiiir 

aiitimiiiiufuiiminiiiDiiiiiMi iiiiii kiiiiihk iiiiiiiiiiiiiMiiiMiiiiiiitiiiiiiiiiiiiiiiiiiiiiiiiiiHiiiiimiiiiiiMiiiiiiiiiiiiiiiiii^  ^imimiiiiiiliiiiuiliiiiiniiniiiiiiuiliuiiHiiniiniiHlinilluiluiliiiliiiiiMiiiiiiniiiiiiiiininiiiiiiiitiiitiiitilllliililtiiiiHlllilliiimiinta 

WEATHERPROOF   WIRE         i  I 

AND  CABLE  |  I 

PAPER   INSULATED  I  I 

UNDERGROUND  CABLE  |  | 

(Single,  Duplex  and  Three  Phase)         i  = 

TROLLEY  WIRE  l  | 

( Round,    Grooved    or    Figure    8 )  =  i 

BARE  COPPER  WIRES  I  I 

AND  CABLES  I  I 


Americanite  Rubber  Covered  Wire 
Incandescent     Lamp     Cord 


MAGNET  WIRE 

(Cotton    or    Asbestos) 

Galvanized  Iron  and  Steel 
Wire  and  Strand 


I  AMERICAN  ELECTRICAL  WORKS  i 

I  PhUlipadale.  R.   I.  | 

=  Uo3tOQ,    176  Federal:   Chicago.   112  W.  Adams;    CincinDStl,  Traction  Bldg. ;         - 

I         New  York,  233  B'way;  Saa  rraDcisco,  612  Howard;  Seattle,  !••  lit  Ave.  So.        = 

TiUltHHtUHWllWUllUllimUIHIIHIIIIIIHIimillMIIIIIIIIIIIIIIIIIIIIIIIIIIIMIIIIIIIIlllllllllHlimilllllUlllllilllllll IIIIIIIIIIIIIIIIIIIIIIIR 

MinuiHHiitmiinuiiiiiHnriinuiiiiinMuniiiHiniiiiiiiMiiiiiMiiuiiinMiiuinriniiiitiiiiiiiiiMiuiiiHiiiiiiiiiiiniiiiiiiiiiiiiHiiiiiiiiMiiL£ 

I         Peirce  Forged  Steel  Pins        f 
I  with  Drawn  Sheet  SteelThimb  les  | 

I  Your  best  Insurance  against  insulator  breakage  | 

I  Hubbard  &  Company  i 

I  PITTSBURGH,  PA.  | 

eUnnuiMiimiiiiiiiiiuiiiuiiiiiiHiiiiiiiiiHiiiuiiiuiiniiiiuiiHiiiiuiiiiiiiiuiiiiiiiiitiiitiiiiiiiiiiiiiiiiiitiiiiiiiHiiiniiniiitiiiiiiiiiiiiiiiR 
amsMiiiuumiiiiiiiiniHniiimtiiiiiittiiiiiiiniimiiiiiiiiiuiiiuiiiniiiuHiiiiiiiitiiiiiiiiiniiuMiiniiiiiiiiiniiiiiniiiiiniiiiiiiiiiuimu^ 


Trolley 
Wire 


I  INSULATED  WIRES  AND  CABLES  I 

1   WELDING  WIRE  WIRE  STRAND    | 

j     JOHN    A.   ROEBLING'S   SONS  CO.,   TRENTON.   NEW   JERSEY    | 

:?i»miiHiiiiitiiiilUMillliriniiliuMiiiMiniiiiiiiiiiutiuiriiniiMiiiiiiiiMtiiMiiiiiiiiiiii!iiiiiii.iiiiiMiiiiiiiiiuiiiiiiiniiuiiiiiiiiiniiuiiiir 


CHINALAK  and 

I  ELECTRIC  LACQUER 

I  Chinalak  Baking  Varnishes,  Black  and  Clear,   are  made 

I  from   oil   produced    in    China   which   is   known   as   Tung 

I  Oil  or  China  Wood  Oil.     These  varnishes  are  tough  and 

I  elastic  and  will  indefinitely  withstand  the  action  of  water. 

I  Bake  in  six  to  eight  hours  at  110  C. 

I  Electric    Lacquer    is    the    standard    oil    and    waterproof 

I  finishing    for    armatures    and    fields;     air    dries    in    30 

I  minutes. 

I  Dolph's   Insulating   Varnishes   and    Compounds    are   sup- 

I  plied  direct  and   also  carried  in  stock  by  our  agents: 

i  Kervick  Bros..  Corporation   St..   Birminerham,   EUffland. 

i  L.  L.  Fleiff  &  Co.,  Chic.ifo.   and  Cleveland. 

=  Baker-Joslyn  Co..   San  Francisco.  Los  Angreles.   and  Seattle. 

=  E.  O.  Oetera  Co..  Philadelphia. 

John  C.  Dolph  Co. 

I  The  Insulation  Specialists 

1  Newark,  New  Jersey 

fiiiiiiiiiiiiiiiiiiiiiiiiii<iiHiiiiiiiiniiHiiiitiiitiiiiiiittiiiiiiiiiiiMiiiiiiiiiiiitiiitiiiiiii)tiiitiiiMi><"iiiintiiiiiHiHHtiiHiiiiiiimmiimiiih 
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Send  for  this  new  catalog 

How  "ACME"  (Nestable)  Culverts  cut  down  shipping 
charges  —  how  several  hundred  feet  are  hauled  in  one  wagcn 
— ^why  only  two  men  are  needed  for  installing —  how  the 
nestable  construction  permits  of  unique,  yet  practical 
uses  —  these  are  a  few  cf  the  many  interesting  points  that 
are  fully  described  and  effectively  illustrated  in  this  new 
catalog. 

Send  for  your  copy  —  it's  free. 


Paxson  Brooms 

A  Broom 

for  Every 

Purpose 

and 

i  Condition, 


C^  Send 

i/hjafaLi-.-     fjjj.  details 


^llllliluiiliiiuiuiiiiliiiuiiuiiitiiiiiiiniitiiiiiiiiiiiiiiriiiiiiiriiiiiirfiiuiJiiiiiiililiiniiiriiiiiiniiiiiiiiiiiiiiiiriiirMliilliiiniiniiniiiiiinE      jnillliliiiniiinliniiiniiiiiiniiiiiiuuitiiiiiiiiiiiniiininMirriiniiniiniiuiiiiiittMiiiiiiiiiiniiiiiininiiiiiiMiiiiiniiiirMiitiiiiiiiimiiiie 
jniiiilliiitniiiiiiiiiiiiiilitiiiiiiiiiiiiiiiiiiiiillilltiiiiiiiiiiniiiiMiiiiiiiiniliiiilllillMlliiltllllllllllilliiiiiiiiiiiiliiiMiiimiiiiliniiiliiiiiil''       anti  niiitiiiiiiiiiiiiiiiiiiiiiiiiiiiniii >... •t.iitiiiitiiiiiniiiiiiiiiiHiiiiiiiiiiiiiiiiiiiiiMiiiHiiiiiitiiiiiiiiiiiiiiiiriiitiiiin^ 


Dependable   Track  Work 
for  Electric  Railways 


HIGHEST    QUALITY 

TRACK  SPECIAL  WORK 


ST. 


Frogs,  Switches,  Switch  Stands, 
Crossings,  Special  Track  Work, 
Machine  and  Drop  Forgings, 
Pressed  Steel  and  Hammer 
Work.  Foundry  for  Manganese 
Steel  Castings  and  special  fa- 
cilities for  heat  treating.  Let 
us  bid  on  your  requirements. 


LOUIS  FROG  &  SWITCH  CO. 

ST.  LOUIS,  MO. 


rjiiHiiiiiiiiiiiiiiiiiiitiiiiiiiiiiimiutfimiKiiimiiiiiiHiiiiiiiMiiiiiiiiiiiniiiiMiiMiiiiiitiii 


imiiiiiiiiiniiiKiiititimiiiiimiiiuiiiiiua 


»vr   TffS SCOOR  CONVEYOR 


WE  MAKE  THIS  GRADE  ONLY 

CLEVELAND  FROG  &  CROSSING  CO. 

CLEVELAND,  OHIO  I 

aimiiiiiiiiiniiiiiMiiiiiMiiiiiiiMiitiiiMimiiHnniinMHniiniiiiiHiiiiiiiniiiniiMiHMMiuiiniiuiiiitiiiniiniiiiiMitiiiiiiiiiiiiuiiiiMiiitf 
jrrniiMnrrnriiiihiiiMtiiiniriiiiiiiiMiiriiiMiiiiintnriiiiMiininiiiiiMtnninininiinMiiinninirHnnniiinninnniiiiriintiiniinniiiiijf 


FOR  STORING«"o  RECLAIMING^ 
LOADING  '^'^o  UNLOADING 
CARS.TRUCKS  and   WAGONS 

DOE5    THE     V/ORK    OF 
FROM    6  TO    12     MEN 

AND  KEEPS  EQUIPMENT  MOVING 

WfflT£      ^OR     LIT£RATURe 


Automatic  Safety  and  Automatic  Return  Switch  Stands  for  Pass- 
nig-  Sidiiiirs.  Tee  Rai!  Special  Work,  for  Inlerurban  Lines  and 
Private    Rig^hts    of    Way.      Manganese    Construction   a   Specialty. 


R- 


I  PORTABLE  MACHINERY  CO..PASSAIC   N.J.  | 

7iiuiiHtri(iiiiniiiriiiiiiiiiiiiiii)iiiiiiiriiiriiiriiiiiiiiiitiitiiiiiiiiiiiuiiiiiiitiiiiiiMiiiMriiinHitiiniiiiiMitiiiitiiniiHiiiiiiiniiiiiiiiiiiiM^. 


H  I  XjKjB  I-7K.M,     NB'W  YOR.K-  E 

■IHmbuniJ4.YaiUNi^)u»FUU,N.T.  NewYarKO£Bofc30  ChurdiStrMt      i 

5lliMlHiiitlilitiiiniiiniiniiiiriiiii.>uiiitiiiiiiiiiiiiiiiiiiiiitiiiiiiitiliiiiiuiiiiiiiitiiiiiiiiniiriiiiiiiittiiiniintiiiiiiniliniiiHiinMiiiiiiiin 


•iiiiiiiiMiiniiiHiiniiniiHiiiniiiniiiiMitMitniniriuiiiiiiiniinMilMiininiimtiirriinMniiiininMiiinuMntMiiiiinininniiiHiintilllllinintlinMniluninMiiittiirMnninMiMMniiinHniiinnirMiiiiiHnninirintrmH 

I  EVERYTHING  FOR  TRACK  I 

i    TRACK  SPEQALTIES  CO.,  29  Broadway,  New  York    | 


'iiumiiiiiiiimiii!tnittiiiiiintiniifoiiiininiiiHirnniimmiuiitiiHiiimiuinimiraiHinniiiiHtiiiiiiiiiiiiiiiiiHiiinii(iiiiiM 
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Don't  Let 
High  Tension  Disturbances 

Disturb 
Electric  Train  Despatching 

Use 

THE  PRIMO  GIANT 
"Vac-M" 
Lightning 
Arrester 


Particularly  adapted  to  pro- 
tect long  distance  telegraph 
and  telephone  lines — such  as 
used  in  electric  train  dis- 
patching— from  effects  of 
high  tension  disturbances. 


VAC-M — 
the   one   real 
protection  for 
your  communi- 
cation lines. 


I         The  National  Electric  Specialty  Co.         | 
I  Terminal  BIdg.,  Toledo,  Ohio  | 

™ iiliriiiiiiiiiii iilij M M Mi iiiilllliiiiiiMllimiiifiiiiiiii     iiimiii ijiiiiimiiiiuimiiiiiiJ 

giniiiuiiiiiiiiiittitiiiiiiiiiiiiitiuiiuiiiiiuiiiiiiiiiuiiiiiimiiuiiiiiiiiiiiiuiiiiiiiiiiiiiiiiiitiiiiiiiriiiiiiiiitiitniiiiiiiiiiiiiiiiiiiiiiiiiinriii^ 

HIT.  lees  •^j!:f^'  i.->c/9<s       I 

"/fmerican"  I 

JNSVLATING     I 
Irl  c  oi«f PAivr     i 


tiR 


PHILADELPHIAIICi 
ENNSTLVANJA  UoA. 

"American"  Electric  Railway  Automatic  Signals. 
RECLAIMING  MACHINES  I     for  recovering 
INSULATING    MACHINES/    insulated  wire 


jm%^^\ 


Ciiiiimiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiii I I iirMiriiiiiiiirriiiuiiniiiiiiriuiiiiiiiiiiMiiiiiiiriiiiiiiriiimiiriiiiiiiiiiiriiniiiiiiiiriif 

I"" ""iimiimiiiiiiiii 1 iiiimiiijiiiii iiiiiniiiiiiiiiiinr iiiiiTtiiilliiiiMiimr ii:iiri i nil ■ 

I    A  Single  Segment  or  a  Complete  Conmiutator    \ 

-  '«„"11"'"'    °"J'    ^■'"'    equal    care   in   our   shops.     The    orders    we  5 

=  hll  ihffer  only  in  magnitude;   small  orders  command  our  utmost  = 

j  care    and    skill    just    as    do    large    orders.      CAMERON    quality  = 

I  aPDliCK  to  every  coil  or  segment  that  we  can  make,  as  well  as  to  = 

s  every  eommutriter   we  build.     That's  why  so  many  electric  rail-  = 

E  way  men  rely  absolutely  on  our  name.  = 

I  Cameron  Electrical  Mfg.  Co.,  Ansonia,  Connecticut  I 


jiiitiiiiiiiiiiiiiiiiiDiiiiiiiiiiiiirtiiiiiiiiitiiiiiiiNiiiniiiiiitdiiiiiiiiiiiriMiiiiiiitiiii 


iiiiiiiimiiiiiiiiiiiiK'iitiiiiiiiMiiiiiiiiiiiiiiiitMitiiiiiin 


^•(iiiii'iiiiiiiiiniiiiiiuiuiiiuijiuiiuiiiiiiiniiniiininiiniiiiiiiiiniimiiiniiimiiiriiiuiiiiiiiimiiimiimimimii 


WE-FU-GD  AND  SCAIFE 


^mi 


m  K  P'lL.TRATiaN  ■= 

li 


WM.B.5CArFE  &  SONS  Cn.PITTSBUREH.PA. 


American 
Rail  Bonds 


CROWN 

UNITED  STATES 
TWIN  TERMINAL 
SOLDERED 
TRIPLEX 


Send  for  new 
Rail  Bond  book 


American  Steel  &  Wire 


CHICAGO 
NEW   YORK 


Company    | 


aiiuiiiuiiiniinfiMitriuiiMiiMiiiiniiuuiiirinriiiirMiirnMi!iMtinrnKMiiitM!'fi!iinMiiiiiiriiiiiiiiiiiuiiimiiiimmi|pS 

initiiiiriiniiiumnminimiiiiiiiiiiiiiiim iiimiimiNiiiiiiNiiiiiiNiiiiiiiiiiimmiiii iiiiiiiiiiiitiiiiiiitii tiiiriiiiiiiiiiii'-j 

_  S 

Descent  BELT  fasteners 

"^ake  CoodTSeltsGvfBetterService 

No  part  of  the  belt  is  weakened  or  cut  away.  A 
joint  made  with  Crescent  Belt  Fasteners  is  a  per- 
manent one  that  outlives  the  most  durable  belt. 
The  strain  is  evenly  distributed  across  the  entire 
width.    They  save  time,  trouble,  money  and  belting. 

Write  Dept.  31  for  new  Booklet  on 
Increasing  Belting  EfReiency. 

CRESCENT  BELT  FASTENER  CO. 

381    Fourth   Avenue,   New   York 
Canadian    Branch,    32   Front    St.,    West,    Toronto,    Canada. 


r.niiiiiiiiiiiiiiiiiiMiiMiiiMiniiiiriiiiiiiiiiijiiiniin:iiii;iiiiiii'iiiiiniiiriiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiititJiiiiirniiiiiuiiiiiinMii 
SiiiMMirnnmmiiiHiiiniuniipiiiiuiriiiitiniiinimmiiimiiniiiiiiimiimmiiinmimmumiinimiiiiiiiuiiiiiiniiummim^^ 

UMION'TOSES 

'Onion"    Renewable   Fuses   will    save   four-fifths"  ot 
your  fuse  maintenance  cost.  Guaranteed  to  erive  satis- 
faction.    Money  back  If  they  fail.     Booklet  on  request 

CHICAGO   FUSE 

MFG.  CO. 

Chicago      New   York 

SiuuminiiinilnDnniSnSiii^^ 


ijiiiiitiiittiiiniiiiiirniitiiiiiMiii 


iriiiitiiiiiijiiniiiiiiiiniiUiiiiiiiiiilljiiiiiDiiiiiiiiifiiii'. 


ntMiiiiiiittiiiitiiiitiiiiiiiinniiiniiiiriiiiiiiiiiiiiiiiiiliiiiiiriHlllllllltiiiiiili 


iiiriiiitiiiiriiiiitniiiiriiiiiiiiiiiitiitiiiiiiiiiiiiiiiiiiiiiiiiiitiiKT 


FORD  TRIBLOC  I 

I        A    Chain    Hoist    that    excels    in    every    feature.      It    has  I 

I        Planetary  Gears,  Steel   Parts,  .'J^  to  1   factor  of  Safety.  | 

I        It's   the   only    Block    that   carries   a    five-year   guarantee.  i 

I                             FORD  CHAIN   BLOCK  CO.  I 

I                     Second   and   Diamond   Sts.,   Philadelphia  i 

'liMiiiiiniiiiiiimiiiiiiiiiiiiiiiniiiiiiiiiiiuiiiiiiiiiiiitiiiiniiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiilniiniiiriiiiiimiiiiiiiiiiiiiiiiiiiiriiitiiiiiiin 
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JHiHiimimmiinnniiniiinmiuiuiiriiuimriiiiinriiiiiiiiiiininillinililiiuiliiiHiuinlliiiuinlllimiiiiilimuiiiiillUHiuiiiniiiiiil!:     siiuiuiuiuuuiuiuililuuiiiiiniliuuiiiillluilllluuilllllllliluilllliiiiiiiiiiiiiHiiiniiiiiiiiiiiiuniiiiriiiniiiriiriiiiiiciiiimiwiuiiiiiurE 


The 
Standard  of  Quality 


The  same  standard  is  also  main- 
tained in  Empire,  Linotape, 
Kablak  and  Mico. 

They  are  well  known  in  the 
Railway  Shops  because  of  their 
durability,  high  resistivity  and 
low  cost. 

Why   not   become   familiar   with 

them  in  your  shops?     They  will 

merit  the  acquaintance 

MICA  INSULATOR  CO. 

Man  ufacturert 

68  Church  Street,  New  York       542  So.  Dearborn  St.,  Chleaco 

Works :  SchenecUdy,  N.  Y. 


CIRCUIT  BREAKERS 

THE  CUTTER  CO..  PHILADELPHIA 


niiMHMMHiiMiiiiMiniiniiiMiHiiiUMiiiiinMmiinMnMiniHMinMiniiiiiiitiiiiiiiiiiiniiiiiiiiiiMiiiiiiiiniiuMitiiiriinMiiiiniiMiiiiiiinri     riiiiiuiiniiiniiiniiiMitMiiiiiiriiirnniiiiiiiriHriiitriiitiiiiiiiMiiiiiiirininiriiiiiiiiiiiiiiiiiiiriiiiiiiriiiirniiiiriiiiiitiiirriitiimituiiiiiins 
^MiiiiiMiriHiouiiiiiiMiiiiiMiiMiiMiiiiiiiiiiuii nHnrnMiiiiMiiiiiiiiniriiihuiMiMiiiiiiiMnMiiMiniinniiiiitMMMiiiMiiiiniitMininniiiMiMnMiinMiMiiniMiiinMniMirhKMiiMninMitiMniiHMiMiMMHiMiiiiii^ 

The  Babcock  &  Wilcox  Company 

85  Liberty  Street,  New  York 

WATER  TUBE  STEAM  BOILERS 


Steam  Superheaters 


Mechanical  Stokers 


Works:  BARBERTON,  OHIO— BAYONNE,  N.  J. 


ATLANTA,   Candler   Bulldinii 
BOSTON,  49  Federal  St, 
CHICAGO,  Marquette  Building 
CINCINNATI,  Traction  Buildmg 
CLEVELAKD.   Guardian  Building 
DENVER.  435  Seventeenth  St 


BRANCH   OFFICES: 

HAVAKA.  CUBA.  Calle  de  Arnilar  104 
HOUSTON.  TEXAS,  Southern  Pacific  Bldg. 
ZOS  ANGELES.  I.  N.   Van  Nuys  Bldg. 
NEW  ORLEANS,  533  Baronne  St, 
PHILADELPHIA.    North    American    BId«, 
PITTSBURGH,  Farmers'  Deposit  Bank  Bids, 


SALT  LA.KE  CITT,   705-6  Keams  Bld». 
SAN  FRANCISCO.  Sheldon  Bid*, 
SAN  JUAN,  Porto  Rico,  Royal  Bank  Bldr, 
SEATTLE.  L,  C,  Smith  Bids,.  Rooms  1914-1917 
TUCSON.  ARIZONA,  Santa  Rita  Hotel  Bids. 


wiiuiiiitimiinHliiuniiHiiitiittiiiiillllllllllniiiiiMttliililimiiitllMlllllllilliiilllMilllllll 


iimimiMiiiiiiiiiiiHmMimiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiHiiiiiiiHHiiiiiiiiiriiHttiiimmtniiiHtiiiii.- 


jiniinrmliHiliniiiHintiiiiiiiitiitiiiuiiiuiinMiniiiMiniHiMuiiiHiiiuMiiiiiiMiiMiinMiiiiMriiiiriiiiinMiniiiiiiiiiMiliniiiiiiniiiiiiinMnMiMiiiiiiiiiniMiiihiniiiiMiHMiiMirHiiuiiiiiiiuii)^ 

I  FOSTER  SUPERHEATERS  I 

1  A  neccBiity  for   turbine  orotection,  engine  cylinder  economy  and  utilization  of  tuperheat  for  all   it»  benefits  I 

I    Power  Specialty  Company   |St^„        lii'V'rtcUco     Lon'd'il.^'fi..      HI  Broadway,  New  York  I 

ainiuuiuuMHinmiiiffliiiiiiimiiHiiniiHiiwiiiHimiimimiiiMniniitiiimiiiiiitiiimiiiiiiHMiHMniiiiMnMiihiniiuiintiiMMHiitMnu  itiiiMiHiniiuiiiHiiiiiiHiiiiiiniimiiiiiiiiiMHiiiiiiiMiiiitiiiiiiiiiiiiiiiHHiriiitiiiminiimiiitmiiiiiiit* 


HIIMWIUIIHimiHIMIlUllllil 


iNlllllttlirMHimiHIIIIIIMIIimmiiiiilUimiUlllllimniliUiUimtimiUimmuilMltltt     •tiiifiiMiiiMtiiMimimMimmmMiimimiiiiiiitiiHiinniMimiiiiiirHniiiiiiiMihiMiimiiMiirriiiiMitiiiiMiiiiiimtmniiHuiiMiitimMt'^ 


'    MFG    ^ 


"Everything  In  Insulation" 


Mica 
Vulcanized  Fibre 
Varnished  Cloth 
InaulatlnA  Tapes 


Waxes 
Asphalts 
Compounds 
Insulatinit  Vamlab 


Tbe  above  are  only  a  few  of  eur  products 
rin 


Write  us  for  anj^thlDg  in  tkls  line  yon  mtj  mfwin. 

MITCHELL-RAND  M'F'G  CO. 

'^^'  103  John  St..  New  York  city 

iinrtRimHiiRiiiiiiimHiuuuiiMiirrHiriiniiinimrniiiiiiiriniiiniiiiiiiiirmriiuuftiiriwinimHiriitMin 


1  BAKELITE-DILECTO 

=  Tho    llelds   of    usefuljiess    for    Bakelite-Dilecto    are   mail)*   and   varied   because  of 

=  its  superior  merit  over  materials  heretofore   available   in   abeets.   tubei)   or  tt)ds, 

=  The    exceptional    qualities    of    Balrellte-Dilocto    are    satisfyinc    elet-tric   railways 

=  all   over   Ihe   country.      Investigate, 

1  The   Continental   Fibre   Co.,   Newark,   Delaware 

=  Rranrh  OfHce§: 

=  CHICAOO,  33:  8.  Michisan  Ave.  NEW  YORK.   233  Bnwdwu 

=  Plttiburxh  Office.  Stl  Fifth  Ave.        San  Francisco  Office,  iih   Marfcac  8t 

=  Loi  Antelei  Office.   411   8.   Main  St. 

=  Canadian  Oflice.    1710  Ko.val  Banl;  Hl.lg.. 

=  t'or.   King  and  Yonge  Sl^, 

E  Toronto.   Ont..   Canadu. 

^.uiiiiiiiniiiriiiiiMiiirnitiitrniiiiiiiimjiiitiiiiiiiiiiiniiumiiiiniitiinriiiniiiitiiiiiiiiiiiiiiiitniiiMitrriiiiiiitiiiiiiiKtirtiiiKiiiiiiM 
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iiiiiiiiiiiiiiiiiiiranuiiiiHimuHiiiiiiii iiiiiiHi 


Sherwin-Williams 

STREET  RAILWAY 
PAINTS  and  VARNISHES 

Specialists  in 
Insulating  Varnishes 

Consult  Railway  Sales  Dept. 
for  Special  Service 

The  Sherwin-Wilumhs  Co. 


Railway    Sales    Dept.   601    Canal    Rd.,    Cleveland. 

Factories,   Sales  Offices  and   Warehouses   in 

all  principal  cities 


Whenever  you  see  the 
^^^  trade  mark  on  a 
wrench  remember  that  tool 
has  been  made  as  well  as 
nearly  half  a  century's  ex- 
perience can  make  it. 

Ask  for  a  copy  of  our 
Wrench  Book. 

J.    H.    WILLIAMS    &    CO. 
"The    Wrench  People" 


143  Richards  St.,  Brooklyn.  N.  Y. 

143  Vulcan  St.,  Buffalo,  N.  Y. 
1143    W.    ISOth    St.,    Chicago.    111. 


^luiiiuuMiiiiuiiiiiiiminiiiiti iiiiiiiiii timiiiiiiiiiiiiiuiiiiiiiiiim iiiiiiiKHiiiiiiiiiiniiiiMiiiiiiiriiiiiiiii iiiiiiur    f,|,|,,i,|||||iiiniiiniiiiiiiiiiiii>iiiitiiinnTniiiiminimimiiiiimi»iiniiiiiiiiiiiiiiimiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiiuiiiiilii« 


iHiiiiinniniiMiMiMiiiiiiintiitiiiiNiiiiiiiiiiiiiiiiiuiiiiiitiiiiiiiiiiiiiiHiitiiiiiiiiiiiiiiiuiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiililiniitiniiHiiHnill): 


S     :»llllllirill»li»iiiiiiiiitilriiiriiiiMiitilliiiiiiiiiiiiiiiiiiiiimiiriii»iiniiiNiiniiiiinimiiriiiiiiiiiitirinniiiiiniriiiiriiiMmm 


WE  CAN  CUT  YOUR  COST  OF 
HEATING  CURRENT 

Write  for  THERMOSTATIC  CONTROL  INFORMATION   I 

ELECTRIC     HEATERS     Cut  | 
^Hi^B^BSBBM^B^MMa^B        Installation  and  Maintenance    | 

Charge.  1 

VENTILATORS  Also  Venti-  | 
late  in  Stormy  Weather.  i 

THERMOSTATS  Save  Cur-  | 
rent.  i 

ORIGINATED  the  use  of  1 
NON-CORROSIVE  Wire  for  | 
Electric  Car  Heaters.  i 

I    ^^^— — — ^^— —    ORIGINATED  The  Ventilated   | 
I  Coil  Support.  I 

I    LET  US  FIGURE  ON  YOUR  NEXT  REQUIREMENTS    | 
I   Gold  Car  Heating  &  Lighting  Co.,  17  Battery  PI.,New  York   | 

-  .iiiiiuiiuiuuiiHuiiiiiiiniiiitiiitiiiiiiiitiiiiiiiiiiiiitMiiiiiiiiHiiMiiiiiniiiiiriiiirMiiiitiiiiiniHrriiiMiiriillliniiiiiiiriiittiiiriirillitiiu" 
iiunuRWilllMuiiiinlllliiiiiiitrliitiiiiiiiliiiniiniiiiiiiniiiiiiiiniiiiiiiiiiiiiniiiiiilliliiniiiitMiiriiililnlllllliniiiiiiiiiiiMiiiiiiiMiriu: 

I  SPECIFY  I 

I  THETERRYTURBINE 

=  mmmwim    ■    "mumiuuuuiiuHi.    ■   /mMumntmnuimmmm  = 

I  For  Driving  Your  Auxiliaries  I 

I  TERRY  STEAM  TURBINE  CO.  | 

I  Hartford.  Conn  |' 

?iHUiuiiMuiuiMMiiiiiiiiMniiiiMiiriiHiiiitiinMiiitiiniiniuiMiiniifiMiiiiiiiiiiiuiiiniiHiiiHMHiiiHniiuiiniinMiiiiiiiiiiiiitii(iiiiiMR 

^iMMiiiiiniiiianiiniiiHnttiiiiiriiitiiniiiHMiiiiiiiiiitriiitiimiiiiiiiiiiiiitiiiiiuiiiiiiHtiiiiiiiitiiiiiiiitiiitiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii. 
The  Green  Book  "Progressive  Combus    on"  = 

A  82  page  book  of  facts  and  figures  on  stoker  i 
tlr4nir.  Acknowledged  the  soundest  and  most  sen-  = 
.slble  treatment  of  thl.H  vital  power  plant  problem.  = 
Green  Hteam  Jet  Ash  Conveyor  Booklet  = 
32  pages  of  eai^y  reading  that  reaches  stralgni  = 
to  the  heart  of  the  ash  disposal  Quastion,  Illus-  = 
trates  and  explains  the  Green  Steaoi  Jet  and  = 
the  Cast  Iron  Ash  Ttmk.  = 

Dept  V  wUl  send  either  or  hoth  of  the  ahore  = 
books    on  reoueat.  = 

GREEN  ENGINEERING  CO..                  I 
lOe  Kennedy  Ave.,      East  Chicago,  Ind.       5  _____  ___ 

.'iHtMirMiiHiiiiiriMirritHMMrMMrrriiiriiiiiiitiiiiMiiiniiiniiiriiiiiriiMiMiiriiiiiiiiMUtiiiiniiiirMiiiiiiiiiuriUMiniiHiiiniiiiiiniMiiiiiiii^     SjiiniitiiiiiiiiinHiiiiiiiiiiiiMiniinriitiiiiiniiiiinrriiiiiitMnMiitiiiiiiiiMniiNiiinrMMriiirtiiririiirinrMiriiiriiiiMtMiiitiinituiiiiiiuiiii 


MILWAUKEE  OIL 
STORAGE  SYSTEMS 

SELF-MEASURING  PUMPS 
KANT- LEEK  OIL  TANKS 

UNDERWRITER'S  LABELS 


CAR   aOURNAL  WASTE 
SATURATING  OUTFITS 


SEND  FOR  SPECIAL  RAILWAY 
EQ,UIPMENT  •  CATALOG 


MILWAUKEE  TANK  WORKS 

-•         IVtlLWAUKEC,   U.S.A. 
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INTERNATIONAL 
FARE   REGISTER! 


Type    R-10 
Single  Register 


International  Fare  Registers.  Single  regis- 
ters, round  and  square;  double  registers, 
duplex  counters,  car  fittings,  foot-operating 
devices  for  single  and  double  registers. 
Exclusive  selling  agents  for  Heeren  enamel 
cap  and  coat  badges. 

The  International  Register  Co. 

15   South   Throop    Street,   Chicagc 


ninililiiliil iiriiiiiiii iiiijiiiiiiriiiriiiiMiiiiiiiiiiiiiiiiriiiitiiiriniii iiiiiitimiiiiriiiriiiiiiiitiitriiniii iiiiiMiriiilliiiiiiic 

aiiiiilitiiniiiittiiiliiiiiiiiiiiiiiiiiiiiii (iiiiiiiiiiiiiiiiiiH iHiiriiiiiltlllltillllllllllliiiiiiiiiiiiiiiiimiiitimiiiiiiltillHlilliiiit. 

I  DREW  MOTORMEN'S 
I    SAFETY    MIRRORS 

i  Eliminatm  AeeidentB 

I  Smul  tar  Cmtatagu*  No.  It 

I    DREW  ELECTRIC  &  MFG.  CO. 

=  CoUamer  Are.  and  Nickel  Plate 

I  Bsllroad.  Clereland,  O.  is 

!^iniiiiiiiiiiiiiriiiiiiiiii)iiiMiiiniiiiiiiiiiittiiiiiiitiiiiiiiiriiiiiiiiiiniiiiiiiitiiiniiniiiitiiHiiifiiiminiiiiiiiiiiMitiiiiiiiiiiiiiiiiiiiiiiiiiif     i 
ii>itf!Hiitiiiiiiiiiitiiiiiiiiiiiiiitiiitiiimiiiiiiiiiiiiimiiiii.   .iiiiiitiiitiii...iiiiiiiiiiiiuiniiK     i 

Direct  I    I 

Automatic       I    | 

Registration      I    § 

By  the  f     | 

Passenger         I    | 

Rooice  Automatic     I    = 

Register  Co.  I    | 

Providence,  R.  1.  =     = 


I   A  Long  Record  of  | 

I   Satisfactory  Performances   I 

I      For  nearly   IS   years   American  Railways  have      | 
I      standardized  on  I 

I  B-V  Punches  I 

Because —  I 

I      their  tool  steel  dies  last  the  longest.  | 

I      Their  finely  tempered  springs  never  break.  | 

I  Their  workmanship  has  always  measured  up  to      | 

i  an  ideal.                                                                          I 

I  I 

I  Send  for  Catalog                              I 

Bonney-Vehslage  Tool  Co.  | 

I  Newark,  N.  J.  | 

niiiiiMiiiitiiiiniiiimiHiiiiiiiiiiiiiiiiinimiiiiMminriiuiiirMniiiiiiniiiiiiiniiiriiiiiiiiiiiiniiiiiiMiiiiiiiiiiimiiiiiMiiiiiHiiiuimiiiiuS 
uiiiitiiiiii(tiiiiiimiiitiiiitiiitiiiii(iiiiiiHMiiiiiiiitiiiiittiiiiiiitiiiiiiiiii!iiiitiiiitiiiiiimiimiiiiiiiieiitiiuuiiiiiiiiiiiiiiiiiiliiiiimiiiiii2 

I    The  Kalamazoo  Trolley  Wheels     | 

I      have  always  been  made  of  en- 

1      tirely  new  metal,  which  accounts 

I      for  their  long  life  WITHOUT 

I      INJURY  TO  THE  WIRE.     Do 

I      not  be  misled  by  statements  of 

i       large  mileage,   because   a   wheel 

I  that  will  run  too  long  will  dam- 
age the  wire.  If  our  catalogue 
does  not  show  the  style  von 
need,  write  us— the  LARGEST 
EXCLUSIVE  TROLLEY 
WHEEL  M.\KERS  IN  THE 
WORLD 

THE  STAR  BRASS  WORKS 

KALAMAZOO,  MICH.,  U.  S.  A. 


,iiiiimiiaiiuuiiii]ninimituiiiiiiiiimiiiiMitiiiiiitiiitiiniiiiriiiiriMiiiiMiiiiHiiiinimiiiiiiniiitiiiniiiiiiinimiiiiiiiiniiiuiJiiiimiffi     ^>inim)ririiiiminiiitiiiniiiriiiiiiMitiiiriinriiiiiiiMiiiriiniiiiiiiiniiiMniiiitriiriiiniMtiiititiiiiiniiiiitiiKiiiiMimiiiitiMniiiiiiniiiiR 
aiiiiiuiimiiiiiiiiiiiiuiiiiuti iiiiiimiiiiiiiiiiiiMiiiiiiuiiiiiiiiiiiiMiii iMniiMiiiiiiiiiiiioiMMiiiiiiiiiitiiiiiiiiiiiir iiiit_j     jMliHinitllllllinililililiiiiiiliiiiiniiiiiiniMUHUllilili  illliiiiiiiiuiiiiiiiiiiiiiiiiliiNWHitiiiiiiiiiiiiiiitiimiilHlMHliiuiDiimilimiii);^ 


f  "It   Behooves  You   to   Hooverize  | 

I  Your  Motormen"  | 

I  We  can  help  you  | 

I  Write  to  I 

I  The  Arthur  Power-Saving  Recorder  Co.  | 

I  2nd  National  Bank  BIdg..  New  Haven,  Conn.  | 

^illlilimilllllllumillllllttlilnlitiiitiiilHiiiiiiiuiiuiMiMiniiiniiiiiiiiiiiiiiiiiiiliilliiliilrlliiiiiiiiilftiiiiiiiiiiiiiiiiiiiiitiiiiiiiiiHllliiuin 


Use    them    in   your    terminals —  1 

PEREY  TURNSTILES  I 

or  PASSIMETERS  f 

Faster  than  the  ticket  seller  i 

Percy   Manufacturing    Co.,    Inc.  | 

30  Church  Street.  New   Vork  City  | 

nuMiiiiiiiHiinMiiMiuriiiniuiiiiiiiiiiiiniiiiiiiHiiiiiiniiiiiiHiiiitiiiiiiiiiiiiniiiiMiiiiiiiiiniiiniiiiriitiiiiiiiiiiiiiiniiiniiiiiiiinnHiiiiR 


miiiiimiimiiimiiiiiiiiitmitiimniiiiiiiiiiitmiiHiiiimiiuimiiiuiiiiiiirmmiiiiiimiiiiiiiiiiiniiiHiiniiiHiiiiimiiiniiiiii^  jiiitiiiiiiiiiMiitiiiniiiuiiuiiiiiiiuimHuiiinMiKiitniiiitiiiiiiiiiiniiiiiiiitNiitiiiiiiiiiriitiiiiiriiiiiiniiiniiHiiiniiiiiiiiiiiiiiHiujiiMim 


I    Heating  and  Ventilating 

I  Let  us  demonstrate  to  you  how  we  can  heat  and  | 

I  ventilate  your  cars  it  the  lowest  possible  cost  | 

I  The  Cooper  Heater  Company  | 

I  Carlisle,  Pa.  | 

5mniniiiiHiimimiittiiiiiiimniiiiniimiii(iiiiiiiitiiiiiiiHiiiitiiiurmiiniiittiimimiiiiiiiiHmuiiiiuiiiiimuifiHiiiiiiiiii  NniiiiiiiK 


I   I    SAMSON  SPOT  WATERPROOFED  TROLLEY  CORD    i 


Trade  Mark   Beg.    C.   S.    Pat.   Off. 

=        Made  of  extra  quality  stock  firmly  braided  and  smoothly  f>ni«>i«H  | 

=  Carefully  inspected  and  guaranteed  free  from   flawa.  | 

=  Samples  and  inform<ition  eladly  sent.  i 

I        SAMSON  CORDAGE  WORKS,  BOSTON,  MASS.         | 

&rnimiiiiiiiiiiiiiiiiiuHiiiiniiniiiiiirmNiiiiiiiiuuuutiiiitiitiiinuiiiiiiiniMii]iiiiuiiiuuuiiiMKniiiiiiiiiiiiiiuiiitiiiuuiiiuiiiuiu? 
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INFERENTIAL 

UTILITY  CARS 

Electric  Railways  ! 


GET  FREIGHT 
BUSINESS! 

For  economy,  use  Differen- 
tial Cars. 

"If  it  Is  only  a  dump  car  It  Is  not  a  DilTerentUI 


Differential  Car 

Company,  Inc. 

141  Broadway 

New  York 


Badges 
Buttons  and 
Punches 
that  last — 
are  a  good 
investment 


Specify  ''American  Brand" 

For  fifty  years  we  have  served  American 
Railways  in  the  supply  of  durable  and 
dependable  sundries  such  as  buttons, 
badges,  punches,  etc.  You  can  feel  sure 
that  their  quality  today  is  of  the  same 
high  standard  as  always. 


=  Let  u*  quote  you  priceM  I  | 

I  AMERICAN  RAILWAY  SUPPLY  CO.  |  | 

I  134-136  CHARLES  STREET,  NEW  YORK  |  | 

<<"• I""' < II iiiiiinnimiiiiiiii iimiiiiiumnmiiii i iin iiiiiiiiiiiiiiiiiiiiimni iiimin  iiiiiiiiiniiiiiiiitiiuiiiiiiiiiiiiiiii iiiiiiiiiiimiiiiiiniiii niiiiiiiiimiiniiiiimniiiiiiiiiiiiiiiiii iiiiiiiiiiiiiiinii ii 

uniiiiiiiiiriMiiiiiiiiiiiiiitiiitMiiiiiiiiiiitiiiiiiiittiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiMiiiiiiiiiiiiiiiiiHiiHiiiiimiiiii  ^iiiiiiiii'iiiiiiiiiiiiiiiiiiiHiiiiiiiiiminiiiiiiHiiiiiiiiiiiiiiiiiMiiitiiiiiiiiiiiiuiiiiiiiiiiiiiiiiiuiiiimiiiiiimiimiiiiiimiiiiiiiiiiHiiiiiiiiii 


Cleveland  Fare  Boxes 
protect  all  the  fares.  Ac- 
commodate any  rate  of 
cash  fare,  any  kind  of 
ticket. 

The  Cleveland         I 
Fare  Box  Company 

Cleveland,   Ohio  |    | 

Canadian    Branch,    Preston.    Ontario  1      | 

niniHiiiMiiiiiriiiriiiitiiiiiiiiiiiriiiiiiiHllllllllllllltlllllllimilKilililiiliiiHllilillilllMiiiiiiiiltiimiimiiiiiiiiiiiiiiiiMllliiiiilHllllllllun      = 
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I      BUCKEYE  JACKS       |  | 

I  high-grade   R.   R.   Track  and   Car  Jacks.  |    | 

I  The  Buckeye  Jack  Mfg.  Co.  |  | 

i  Alliance,  Ohio  |    I 
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"SE  dix:ie:  cup 

Penny "Venoiin^  Mac:hines 

o  Sol-ve  their  Ilrinkin^  Cup  Problei 


niiiiiiiiiiiiiniiiMiiuiHiiiiiiiHiiiiiiiMiiiMiiniMniMiiiiiniiiiiiMinMiuMiniiiiiiMniiiiiMiiiiiiiuiittiiiiiiiiiiilRni 


The  McGiU 
Utility  Punch 

A  time  saver  and  a  labor 
saver.  A  handier,  quicker 
working,  easier-to-operate 
punch.  Lowest  priced 
high  grade  punch  ever 
placed  on  ,^he  market. 
A  punch  for  every  con- 
ductor. 

It  fits  the  hand  like  a  hall — 
no  sharp  edsres  or  comers 
— ^a  comfortable  punch  to 
handle. 

Then  there's  the  visible  fea- 
ture. The  punched  part  of 
the  transfer  is  seen  at  a 
Klance.  The  slot  is  ^  inch 
wide,  permitting  20  to  23 
transfers  to  be  punched  at 
one  time.  Receptacle  cap 
easily   and   Quickly   removed. 

The  McGill  Utility  Punch  is 
made  in  IVi  inch  reach  and 
fractions  thereof  and  fur- 
nished In  %,  3/ie.  and  V4 
inch  round  dies.  Substantially 
constructed  to  last.  Write 
today    for    prices. 


McGill  Metal  Products  Co. 

1640-42  Walnut  St.,  Chicago 
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The  superior  service  given  by  J-D  insulators  confirms  the 
remarkable  tests  to  which  they  have  been  subjected  by  engineers 
during  the  last  five  years.  Today  this  pioneer  thick  porcelain 
insulator  is  in  rapidly  increasing  demand  throughout  the  world. 

Your  own  engineering  judgment  and  common  sense  agree 
that  thick  porcelain  must  give  longer  life  and  must  protect 
better  while  in  service  against  puncture  by  lightning  frequencies, 
destruction  by  power  arcs  and  cracking  from  any  cause  what- 
ever. Your  copy  of  "Rugged  Insulators"  (just  out)  explains 
why. 

The  redoubling  of  plant  capacity  to  meet  jour  increasing 
demands  is  nearly  complete.  The  pioneering  was  done  for  your 
benefit.     Are  you  benefiting  by  it? 


Protect  with 


to  Greater  Degree 


^^^rm— JEFFERY-DEWITT  INSULATOR  CO. 


New  York 

30  Church  St. 
Boston 

176  Federal  St. 
Birminffham 

237  Brown-Marx  Bldg. 

St.  Paul 

Pioneer  Bldg. 

Huntington,  W.  Va.,  U.  S.  A. 

Pioneer   Manufacturers  of 

Thick  Cementless  Disc  Insulators 

„                «,..                             Des    Moines 
Foreign  Offices                           Hubbell  Bldg 

Seattle 

526  First  Ave. 
San    Francisco 

183   First  St. 
Los  Angeles 

330  Azusa  St. 
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ADVERTISING  RATES 


UlJli 


MMM 


POSITIONS  VACANT — Business  Opportuni- 
ties and  other  luidisplayed  ads.  8  cents 
a  word,  minimum  $3.00  an  insertion. 

POSITIONS  WANTED — Evening-  work 
wanted,  tutorinK  and  other  undlsplayed 
ads  of  individuals  looking  lor  employ- 
ment. 4  cents  a  word,  minimum  75  cents, 
payable  in  advance. 


ADD  6  WORDS  for  box  number  in  undis- 
played  ads  if  replies  are  to  any  of  our 
offices.  There  is  no  extra  charge  for 
forwarding  replies. 

DISCOUNT  OF  10  9f,  if  one  payment  is 
made  in  advance  for  4  consecutive  inser- 
tions of  undisplayed  ad. 


ADS  IN  DISPLAY  TYPE — Space  is  sold  by 
the  inch  (30  in.  to  a  page),  the  price 
depending  upon  total  space  used  within 
a  year,  some  space  to  be  used  each  issue. 

BATE  PER  INCH  for  ads  in  display  space: 

1  to    3  in.,  (4.50  an  In.       15  to  29  in..  J3.90  an  in. 

4  to    7  in.,  $4.30  an  in.       30  to  49  in.,  $3,80  an  in. 

8  to  14  in.,  $4.10  an  in.       50  to  99  in..  13.70  an  In. 


•fMKHtUIIIIIIMIMMIIIiMIIIMIIIIIIIMIIIMIIIKIIIIIIIIIIIIIIIIIIIIIIIIIIMKIIIllllllll 
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POSITIONS 
VACANT 


EMPLOYMENT 


POSITIONS 
WANTED 


IIIIMIItlllltllMIIII 


POSITIONS   VACANT 


EL,ECTRICAI>  engineer  wanted.  On  large 
interurban  road,  Middle  West.  Must  be 
experienced  in  power  house  operation  and 
maintenance.  Give  references  and  salary 
desired.  P-763.  Elc.  Ry.  Journal,  Old 
Colony   Bldg..   Chicago. 

EXPERIENCED  car  starter  and  inspector 
for  street  railway.  Opportunity  for  ad- 
vancement. Enclose  references.  P-757, 
Elec.  Ry.  Journal. 

EXPERIENCED  timetable  maker  for  short 
headway,  multi-terminal  road  of  an 
Eastern  city,  to  act  al.so  as  chief  clerk 
of  general  office.  In  reply  give  personal 
data,  education,  experience  in  detail, 
references  as  to  both  character  and 
ability  and  salary  desired.  Enclose  re- 
cent photograph,  if  possible.  P-765,  Elec. 
Ry.  Journal. 

WORKING  foreman  wanted  on  small 
southern  road  running  fifteen  cars  city 
of  20,000  population.  Must  be  first  class 
armature  winder  on  506  A-2  motors. 
Able  to  handle  labor ;  attend  to  general 
overhauling  and  maintenance  of  street 
railway  equipment.  Want  reference  from 
past  and  present  employers.  State  sal- 
ary wanted  In  answering.  P-7B2,  Eec. 
Ry.  Jour.,  Real  Estate  Trust  Bldg.,  Phila. 


POSITIONS   VACANT 


EXPERIENCED  traffic  inspectors  for  East- 
ern City  operating  lOfl  cars.  Good  wages. 
Purchasing  Agent,  Trenton  &  Mercer 
County    Trac.    Corp.,    Trenton,    N.    J. 


POSITIONS   WANTED 


MANAGER — Position  as  manager  desired. 
Experience  with  large  properties.  Broad 
education  ;  good  address  ;  capable  of  deal- 
ing with  public  and  public  oflicials,  and 
handling  laboring  men.  Good  organizer. 
PW-764,  Elec.  Ry.  Journal,  Rialto  Bldg., 
San   Francisco. 


MASTER  mechanic  desires  to  make  change. 
17  years'  experience  In  all  departments 
maintenance  and  construction,  Including 
Type  M.  and  H.  L.  control ;  successful  in 
handling  labor ;  best  of  references  fur- 
nished. PW-745,  Elec.  Ry.  Joum.,  Real 
Estate  Trust  Bldg.,  Philadelphia, 


MASTER  mechanic  desires  to  make  change. 
18  years'  experience  in  maintenance  and 
overhauling  of  all  types  of  motors,  trucks, 
central.  Can  be  at  liberty  within  reason- 
able time.      PW-766,   Elec.   Ry.   Journal 


COMPLETE  POWER  PLANT 

FOR  SALE 

1 — 500    h.p.    Westinghouse    Compound    Engine,    Direct    Connected    to    550    volt 
Generator. 

2 — 200   h.p,   Harrisburg   Engines,   Belt   Connected   to   Westinghouse   Generators, 
1 — B  &  W  Boiler,  2   Keeler  Boilers,  Water   Heaters,  Pumps,   Piping,   Switch- 
boards and  etc. 

AU  in  first  class  operating  condition.     Immediate  delivery.     Make  us  an  offer. 
The  Lewistown  &  Reedsville   Electric  Railway   Co.,  Lewistown,   Pa. 


JIMIIIMIIIMIIIMMIIII 


POWER  PLANT  EQUIPMENT 

FOR  IMMEDIATE  SALE 


Cousisttng'  of  two  350  hp.  175  r.p.m.  Buck- 
eye sas  engines  direct  connected  to  two  200 
kw.  625  volt  DC.  Compound  wound  railway 
generators  with  switch  board,  pump  and 
other  accessories,  all  in  A.  No.  1  operating 
other  accessoriee,   all   In  A-No.-l   operating 


In  addition  to  the  above  equipment  we  offer 
for  sale  219  cells  of  electric  storage  battery 
Type  F.  13  elements. 

i   Inspection    solicited.      For   further  particu- 
lars write  or  wire  us.     Equipment  released 
[  account  of  power  purchased. 


THE  MISSOURI  &  KANSAS  RAILWAY  COMPANY 

Overland  Park,  Kans. 


IIMMMMIIIHMMIIIIIIII. 
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RAILS 


=  25   tons   New   6    in..    72    lb.,    High  Tee   Rsil. 

I  110   tons   Relay   9   in.,    90   lb.    Grooved   Girder. 

i  New  and  Relaying  Rail  in  other  Weights  and  sec- 

i  tlons   available  for  Immediate  shipment  from  stock. 

IN  ST.  LOUIS 

Get    Bulletin    t85 — exceptional    hargaint 


2^LNICKERi 
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New — Used — Rebuilt 

MACHINERY  AND  SUPPLIES 

for  construction  and  induatrial  work. 

READING  ENQINEERIMG  CO.,  INC. 

154  Nassau  St..  New  York 


'llltllltllMIIIII 
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Immediate    Shipment  i 

GIRDER  RAIL 

.iOO    tons  7   in.   girdrr  rail,   located   Amity-  i 

ville,  New  York,  also  1000  tons  70  lb.  rail,  | 

2000   tons  80   lb.  rail.     Write  or   wire  lor  : 

prices  quoted.  | 

M.   K.  FRANK,  Pittsburgh,  Pa.  |. 

■  IMIIMH nil, Illltllllllllllt I ItMt, I Illlillll ■••Ill lit 


5— Rotaries — 300  K.W. 

i     600  volt  D.C..   25   cy.   A.C.  Trans.      15.000  i 

=  volt,      complete      with      Switchboards.  = 

i  Good    condition.      1600   EACH.  1 

BARGAINS 

I  Send  for  our  used  mach.   list.  : 

I  ROSS  POWER  EQUIP.  CO.  | 

I  Indianapolis.  Ind.  i 


I                                 FOB  SAIiE  I 

!    16  West.  56  Motors.  4  K-14  Con-  f 

I   trollers.     4    National    type    BB-4  | 

i  Air    Brake   Equipments  complete.  | 

I    15    Double    Truck    Cars,    40-ft.  | 

I   long,    mounted    on    Brill    Trucks  | 

I  equipped  with  4  GE-67   Motors,  | 

I  2  K-6  Controllers,  Air  Brakes,  etc.,  I 

I   complete.  1 
Electric  Equipment  Co. 

I  ■  Commonwealth  BuUdinc,   Pbllsdelphia,  Pa.  I 

.'IIIIIUIIIIIIIIIIIIIIIIIIIIIIIiMI I, i> lllllllllitiiKitlMli i.lltm; 

I    "Opportunity"    Advertising:  | 
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Think 
'SEARCHLIGHT" 
First! 
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Machinery  in  Stock  for 
Immediate  Shipment 


@ 


ROTARY  CONVERTERS 

1—300  kw.,  Westg.,  3-phase,  60-cycle,  370-v.,  A.C.,  S7S-V,' 

D.C.,  600  r.p.m. 
2—200  kw.,   G.E.,  3-phase,  2S-cycle,  «S-v.,  A.C.,   125-v., 

D.C.,  8  pole,  375  r.p.m. 

FREQUENCY  CHANGER  SETS 

1 — 600  kva.,  Allis-Chalmers  Frequency  Changer  Set,  300 
r.p.m.,  3-pha8e,  60-cycle,  2300-v.  one  end,  3-phase, 
6600-v.,  25-cycIe  on  other  end. 

1—400  kw.,  G.  E.,  3-pha8e,  25-cycle,  6000-v.  one  side— 
2400-v.,  2-phase,  60-cycle  other  side — 375  r.p.m. 

ARCHER  &  BALDWIN,  INC. 

114-118  Liberty  Street.  New  Tork  City 
Telep/iont  4SS1-itSt  Rtctor 


Some  One  Wants  to  Buy 

the   equipment  or  machinery 
that  you  arc  not  now  using. 


This  may  be  occupying  valuable 
space,  collecting  dust,  rust  and  hard 
knocks    in   your    shops   and    yards. 


Sell  it  Before  depreciation  Scraps  it.     | 


0178 
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IMMEDIATE  DELIVERY 


I     114  Liberty  St.,   New  York,  N.  Y. 


IMMEDIATE  DELIVERY 
FROM  STOCK 


1  STREET  RAILWAY 
MOTORS 

1  34  Westinghouse  No.  56,  complete 
I  with  gear  cases,  gears,  pinions  and 
I   axle  bearings,  gear  ratio  16:66. 


Twenty-Five  Cycle  Rotary  Converters 

2 — 300-kw.  S-phaee,  25-cycle.  600-Tolt,  General  Electric  rotary  converters,  complete 
with  transformers,  primary  Toltace  13.200.   secondary  380-volt8. 

1 — 250-kw..  3-phaM.  25-eycIe.  690-yolt.  General  Electric  rotary  converters,  complete 
with   transformers,    primary   voltagre   13.200,    secondary   380   volts. 

Street  Railway  Motors 

20 — G.  E.  800'e.  complete  with  controllers. 

All    in    Splendid    Condition 

JOSEPH  MYERSON,  411  Atlantic  Ave.,  Boston  9,  Mass. 
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Further  information  gladly  furnished 
upon  request. 


BRANCH  OFFICES: 

Pittsburfi-h.   Pa.:   498    Union   Arcade   Bldg, 

Seattle.  Wash.:  L.  C.  Smith  Bldg. 

Montreal.   Que.:   285   Beaver  Hall   Hill 


TRAM  RAIL  FOR  SALE 

1800    tons    9-in.    Tram   Rail— Lorain    Section    127—493    in    60-ft. 
lengths,  weighing  127  lb.  to  the  yard. 

ALSO 

1100    tons    7-in.    Tram    Rail— Lorain    Section     110—495    in    54-ft. 
and  60-ft.  lengths,  weighing  110  lb.  to  the  yard. 

JOB   E.   HEDGES,   Receiver 

NEW  YORK  RAILWAYS   COMPANY 


165  Broadway,  New  York  City 


■  ■lltllllllllltlllM 
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700  tons  new  9  in. 

GIRDER  RAIL 

Penna    Steel   Co.    section    228.    112    lb.    to 
the  yard.     Price — 545  per  gross  ton,  f.o.b. 
cars  Brooklyn,   N.   Y.      Subject    to    R.   "W. 
Hunt  &  Company's  inspection. 
Prompt  shipment. 
H.  M.  FOSTER  CO. 
Continental    Building:.    Baltimore.    Md. 
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NEW        n  T7r"TT>ir'  A/irvmi>Q.   rewinding 

REBUILT     EiLilLVx  1  Ixlv^     iVlV/  1  WlxO       REPAIRING 

NEW  A.C.  MOTORS  J  to  'S'H.P.— LARGE  STOCK  USED  MOTORS  i 

EXCELLANT  REPAIR  SERVICE  ON  ANY  SIZE  OR  TYPE  | 

Cleveland  armature  Works,  iNc: 

EST.  189S  4732-4-6  S  f.  CLAIR  AVE.,  CLEVELAND,    O.  INC.      If       | 

IIIMMIIMIIKtllHIIMIillk' 
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The  Searchlight  Advertising  in  This  Paper 

is  read  by  men  whose  success  depends  upon  thorough  knowledge  of  means  to  an  end — whether  it  be  the  secur- 
ing of  a  good  second-hand  (.iece  of  apparatus  at  a  moderate  price,  or  an  expert  employee. 

THE  BEST  PROOF 

)f  this  is  the  variety  of  this  journal's  Searchlight  ads.      Without   a  constant    and   appreciable   demand   for 
such  machinery  or  services,  by  its  readers,  the  market  place  which  these  advertisements  represent  could  not 
exist  for  any  length  of  time. 
Are  you  using  the  Searchlight  Section? 
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For  Sale 


Immediate  Delivery 


THREE  LOCOMOTIVE -EXPRESS  CARS 


Builder    Watson   Mfg.  Co. 

Length  over  all 48  ft.  9  in. 

Length   inside    44  ft.  ,3  in. 

Width  inside 8  ft. 

These  cars  are  about  five  years  old.  They  have 
very  heavy  steel  under  frames ;  Janey  radial  M  C  B 
couplers ;  M  C  B  height ;  door  in  center  of  each 
side,  6  ft.  high  by  6  ft.  wide.  One  of  the  cars  ha*; 
two  doors  on  each  side.  Westinghouse  straight 
and  automatic  air  brakes;  truck  centers  28  ft.  8  in. 
These  cars  are  in  splendid  condition. 

CODE 


TRUCKS 

Builder Baldwin  M  C  B 

Wheel  Base 6  ft.  4  in. 

Diameter  of  Ar.les 6  in. 

Steel  Wheels 34  in.  dia.,  3  in.  tread 

ELECTRICAL  EQUIPMENT 

One  of  these  cars  is  now  fitted  with  four  GE-205 
(100  hp.)  motors,  the  other  two  with  four  GE-217 
motors.  GE-73  (75  hp.)  or  Westinghouse  121  (55 
hp.)  motors  could  be  sugstituted  if  desired.  Typ'; 
M  control  for  double  end  operation. 

"CRAL" 


ONE  ALL  STEEL  ELECTRIC  LOCOMOTIVE 


Builder   Baldwin  Locomotive  Works 

Length  Over  All 25  ft.  0  in. 

Extreme   Width    7  ft.  4  in. 

Height    11  ft.  9  in. 

In  perfect  condition  ready  for  immediate  service. 
Westinghouse  automatic  air  brakes.  D-2-E-G  com- 
pressors. M  C  B  spring  couplers.  Truck  base,  12 
ft.  0  in. 


CODE  "LONGS" 


TRUCKS 

Builder   Baldwin 

Wheelbase    6  ft. 

Wheels,  diameter    33  in. 

Tread    ,.  .4  in. 

ELECTRICAL  EQUIPMENT 

Consists  of  four  Westinghouse  No.  121  (85  hp.) 
motors  and  one  L-4  Controller.  Other  motors 
could  be  substituted. 


TRANSIT  EQUIPMENT  COMPANY,  501  Fifth  Ave.,  New  York 
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NEW  I 

80  lb.  RAIL  &  ACCESSORIES  | 

ANGLE  BARS,  SPIKES,  BOLTS  AND  NUTS  COMPLETE 

For  Sale 

A,R.A.  "TYPE  B"  RAIL 

Approximately  30,000  gross  tons — standard  lengths 
Stored  at  Kearney,  N.  J. 


<0 


^y 


U?5-H 


Note  actual  dimen- 
sions of  rail  stated 
hereon. 


HYMAN-MICHAELS  COMPANY 

NEW  AND  RELA  YING  RAILS 

Peoples  Gas  Building,  Chicago,  111. 

New  York  Office 
1324-1326  Woolworth  Building 

Pittsburgh  Office 
1312  First  National  Bank  Building 

St.  Louis  Office 
2115  Railway  Exchange  Building 


We  buy  electric  and  steam  railways  that 
are  to  be  dismantled 
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*  SEARCHLIGHT  SECTION 


114  Liberty  Street 

NACCOyERN 

&COIIMNY 


INIORP- 
ORITED 


New  York.N.  Y. 


POW£R 

MACHIHERY 


HH 


IN  STOCK  FOR  PROMPT  SHIPMENT 

RAILWAY  MOTORS 

34 — Westinghouse  No.  56  Railway  Motors  Complete  with 
Gears,  Pinions  and  Gear  Cases,  Gear  Ratio  16:66,  Arma- 
ture Winding  Two  Turn,  Axle  Bearings  4-|  in.  Diameter. 


STREET  RAILWAY  CARS 

2 — Brill  double  truck  combination  passenger  and  baggage 
cars,  38  ft,  long,  overall,  passenger  compartment  19  ft. 
6  in.  long,  baggage  compartment  8  ft.  7  in.  long, 
equipped  with  four  No.  101-B  Westinghouse  motor 
equipments  complete. 

1 — Brill  semi-convertible,  single  truck  passenger  car, 
full  vestibule,  12  reversible  seats,  4  stationary  seats, 
rattan  upholstery,  oak  interior  finish,  length  overall 
32  ft.,  extreme  width  8  ft.  5  in.,  8  ft.  wheel-base. 
Brill  21-E  truck,  two  Westinghouse  38-E  motors  and 
K-10    controllers. 

1 — Work  car,  equipped  with  two  No.  49  Westinghouse 
motors  complete. 


WIRE  AND  CABLE 

27  miles  of  No.  4  hard  drawn  copper  wire. 

8  miles   of   350,000   cm.    stranded   cable,   bare. 

3   miles  of  No.  4/0  weatherproof  insulated  wire. 
40,000  lbs.  No.  4/0  grooved  trolley  wire. 

ROTARY  CONVERTERS 

25  and  60  Cycles 

1—1500  KW.  Westinghouse,  6  phase,  60  cycle,  258  volts 
D.C.,  178  volts  A.C.,  450  RPM.,  with  speed  limit 
device  and  starting  panel. 

1—1000  KW.  Westinghouse,  6  phase,  60  cycle,  220  vohs 
D.C.,    156    volts    A.C.,    514    RPM.,    with    switchboard. 

1—300  KW.  National,  RT.,  3   phase,  25  cycle,  550  volts 

D.C.,  330  volts  A.C.,   500   RPM. 
1 — 300  KW.  Westinghouse,   3   phase,  60  cycle,  600  volts 

D.C,.  350  volts  A.C.,  600  RPM.,  with  three  125  KVA. 

Gen.    Elec.    single    phase,    transformers,    66C!f0/5940 

volts  prim.,  370  volts  Sec,  also  A.C.  and  D.C.  panels, 

complete  with  instruments. 

1 — 300  KW.  General  Electric,  3  phase,  60  cycle,  600  volts 
D.C,  600  RPM.,  with  starting  motor  and  switch- 
board panel. 

1—250  KW.,  Gen.  Elec,  TC-A,  3  phase,  25  cycle,  550 
volts  D.C,  350  volts  A.C,  750  RPM.,  with  switch- 
board equipment. 

1—100  KW.,  Gen.  Elec,  TC-A,  3  phase,  60  cycle,  220 
volts  D.C,  340  volts  A.C,  1200  RPM. 


TURBO-GENERATOR  UNITS 

25  Cycle 

1—8,000  KW.  (normal  rating)  Allis-Chalmers  Turbo 
Unit,  3  phase,  4  pole,  6,600  volt,  rotating  field,  con- 
densing, high  pressure,  175  lb.  gauge  at  throttle,  28 
in  vacuum.  Will  not  exceed  18  lb.  dry  steam  per 
KW.  when  working  under  full  load.  Condenser: 
16,000  sq.ft.  surface  condenser  with  auxiliaries.  Will 
sell  with  or  without  condenser. 

1—6,000  KW.  General  Electric-Curtis  Turbo  Unit,  3 
phase,  2  pole,  ATB,  condensing,  6,600  volts,  horizontal, 
1,500  RPM.,  170  lbs.  steam  pressure,  175  deg.  super- 
heat and  vacuum  from  28  in.  to  29  in. 

1 — 500  KW.,  Westinghouse-Parsons  Turbo  Unit,  3  phase, 

2  pole,    370/400   volt,    1,500   RPM.,    150    lb.   steam,   28 
in.  vacuum,  with  condenser  and  condenser  auxiliaries. 

60    Cycle 

1 — 1,200  KW.,  Allis-Chalmers  horizontal  turbo  unit,  3 
phase,  240  volt,  3,600  RPM.,  non-condensing,  150  lbs. 
steam  pressure,  with  direct-connected  exciter. 

1—1,250  KVA.,  1,000  KW.  (80%  P.P.),  Westinghouse- 
Parsons  horizontal  mixed  pressure  turbo  unit,  2  pole, 
2,300  volt,  3  phase,  3,600  RPM.,  complete  with  con- 
denser  and   auxiliaries. 

1 — 750  KW.,  General  Electric-Curtis  horizontal  turbo- 
unit,  (80%  P.F.),  3  phase,  2,300  volts,  1,800  RPM., 
5  stage,  150  lbs.  steam  pressure,  with  condenser  and 
auxiliaries. 

1 — 500    KW.,    Westinghouse-Parsons    vertical    turbo  unit, 

3  phase,  2,300  volts,   1,800   RPM.,  2  stage,  with  con- 
denser  and   auxiliaries. 

1 — 500  KW.,  General  Electric-Curtis  horizontal  turbo 
unit,  3  phase,  2,300  volts,  3,600  RPM.,  4  stage,  175  lbs. 
steam  pressure,  with  condenser  and  condenser  auxil- 
iaries. 

1 — 300  KW.,  Westinghouse-Parsons  horizontal  turbo  unit, 
2,200  volts,  3,600  RPM.,  140  lbs.  steam  pressure,  with 
condenser  and   auxiliaries, 
denser    and    auxiliaries. 

1 — 300  KW.,  General  Electric-Curtis  horizontal  turbo 
unit,  3  phase,  2,300  volts,  1,800  RPM.,  4  stage,  110  lbs. 
steam   pressure,   with   condenser   and    auxiliaries. 

1 — 300  KW.,  Allis-Chalmers  horizontal  turbo  unit,  3 
phase,  4,400  volts,  3,600  RPM.,  150  lbs.  steam  pressure, 
with  condenser  and  auxiliaries. 

1—250  KVA.  (80%  PF.)  Westinghouse-Parsons  hori- 
zontal turbo  unit,  3  phase,  2,300  volts,  3,600  RPM., 
150  lbs.  steam  pressure. 


The  above  are  only   a  few   items   from  our  large  stock  of  Steam  and  Electrical  Equipment,  consistinff 
of  TURBO  UNITS.  RECIPROCATING  UNITS,  ROTARY  CONVERTERS,  MOTOR-GENERATOR  SETS, 
BOILERS,   CONDENSERS,   PUMPS,   ETC.      Complete   list   will   be   gladly   mailed   upon    request. 
Send  for  our  special  lists  of  INDUCTION  MOTORS,  new  and  used,  as  we  have  too  many  to  list  here. 


PITTSBURGH,  PA. 
438  Union  Arcade  Building 


BRANCH  OFFICES: 

SEATTLE,  WASH. 

402  L.  C.  Smith  Building 


MONTREAL,  QUE. 
22S  Beaver  Hall  Hill 
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WHAT  AND  WHERE  TO  BUY 

Equipment,  Apparatus  and  Supplies  Used  by  the  Electric  Railway  Industry  with 
Names  of  Manufacturers  and  Distributors  Advertising  in  this  Issue 


Aeetylene  Service  and  Apparatn* 

Ozweld    Acetylene   Co. 
AdTertlslng,  Street   Car 

Collier.   Inc..   Barron  G. 
Air  Aftercoolers 

Tneersnll-Rnnd   Co. 
Air  Pressare  Relays 

Electrical  Development  &  Macnme 
Co. 
Air  Keeeirers 

Inffersoll-Rand  Co. 
Ammeters  _ 

Weaton  Electrlaal  Inatrument  Co. 
Anchors,  Gay 

Electric  Service  Supplies  Co. 

Ohio  Brass  Co. 

Track  Specialties  Co. 

Westinsliouse  Elec.  *  Mtr.  Co. 
Ansle  Bars 

Lackawanna  Steel  Co. 
Ash  Storage  Tanks,  Cast  Iron 

Oreen  BnKineerine  Company 
Antomobiles  and  Buses 

Brill  Co.,  The  J.  G. 
Axles 

Bemis  Car  Truck  Co. 

Cambria    Steel    Co. 

Midvale  Steel  &  Ordnance  Co. 

St.  Louis  Car  Co. 
Axle  Stralshteiiern 

Columbia  M.   W.   &  M.  I.  Co. 
Axles.  Car  Wheel 

Bemis  Car  Truck  Co. 

Brill  Co.,  The  .1    G. 

Carnegie  Steel  Co. 

Standard  Steel  Works  Co. 

Weetinghonse  Elec.  &  Hfg.  Co. 
Bahhitt  Metal 

A]  ax  Metal  Co. 

More-Jones  Brass  &  Metal  Co. 
Babbitting   Devices 

Columbia  M.  W.  &  M.  I.  Co. 
Badges  and  Bnltons 

American  Railway  Supply  Co. 

Electric   Service  Supplies  Co. 

Tntemational  Register  Co..  The 
Batteries  Dry  _    

Johns-Manville  Co..  H.  W. 

Western  Electric  Co. 
Batteries,  Storage 

Electric  Storage  Battery  Co. 
Bearings   and   Bearing  Metals 

Aiax   Metal    Co. 

Bemis  Car  Truck  Co. 

Columbia  M.  W.  ft  M.  I.  Co. 

Eureka  Co. 

General  Electric  Co. 

More-Jones  Brass  A  Metal  Co. 

St.  Louis  Car  Co. 

Westinghouse  Elec.  *  Mt».  Co. 
Bearings,  Center  and  Boiler  Side 

Stuckl  Co.    A. 
Bells  and  Gongs 

Brin  Co.,  The  J.  G. 

Columbia  M.  W.  &  M.  I.  Co. 

Electric  Service  Supplies  Co. 

St.  Louis  Car  Co. 
Belt  Fasteners,  Lacing  Hooks  and 
Rivets 

Crescent  Belt  Fasteners  Co. 
Venders,  Rnll 

Niles-Bement  Pond  Co. 

Reading  Specialties  CO. 

Track  Specialties  Co. 
Boilers 

Babcock  &  Wilcox  Co. 

Boiler  Cleaning  Compounds 
Bond  Testers 

American  Steel  &  Wire  Co. 

Rail  Welding  ft  Bonding  Co. 
Banding  Apparatus 

American  Steel  ft  Wire  Co. 

Electric  Railway  ImproT.  Co. 

Electric  Service  Supplies  Co. 

Ohio  Brass  Co. 

Oxweld  Acetylene  Co. 

Rail  Welding  ft  Bonding  Co. 
Bonds,  Rail 

American  Steel  ft  Wire  Co. 

Copper  Clad  Steel  Co. 

Electric  Railway  Improv.  Co. 

Electric  Service  Supplies  Co. 

General  Electric  Co. 

Johns-Manville  Co.,  H.  W. 

Ohio  Brass  Co 

Rail  Welding  ft  Bonding  Co. 

Westinrhouse  Elec.  ft  Mfg.  Co. 
Book   PublishPTs 

McGraw-Hill    Book  Co.,    Inc. 
Boring  Tools,  Car  Wheel 

Niles-Bement-Pond  Co 
Bores — .lunctton    and  Ontlet 

National  Metal  Moulding  Co. 
o^ackets  and  Cross  Arms   (Bee  also 
Poles,  Ties,  Posts.  Etc.) 

American  Bridge  Co. 

Bates  Expanded  Steel  Tmaa  Co. 

Electric  Railway  Equipment  Co. 

Blectrie  Service  Supplies  Oo. 

Hubbard  ft  Co. 

■^hio  Brass  Co. 
Brake  Adiasters 

Gould  Coupler  Co. 

National   Ry.  Appliance  Co. 

Smith-Ward  Brake  Co. 

irestinghouse  Traction   Brake  Oo. 


Brake  Shoes 

Amer.  Brake  Shoe  ft  Pdry.  Co. 

Barbour-Stockwell   Co. 

Bemis  Car  Truck  Co. 

Brill  Co..  The  J.  G. 

Columbia  M.  W.  A  M.  I.  Co. 

St.  Louis  Car  Co. 
Brakes.    Brake    Systems   and    Brake 
Parts 

Ackley  Brake  ft  Supply  Corp. 

AUis-Chalmers  Mtg,  Co. 

Bemis  Car  Truck  Co. 

Brill  Co.,   The  J.   G. 

Columbia  M.  W.  ft  H.  L  Co. 

General  Electric  Co. 

National  Brake  Co. 

Salety  Car  Devices  Co. 

St.  Louis  Car  Co. 

Westinghouse  Traction  Brake  Co. 
Bricks,  Fire 

Green  Engineering  Co. 
Bridges  &  Bnlldlngs 

American    Bridge   Co. 
Brooms,  Track,  Steel  or  Battan 

Paxson  Co.,  J.  W. 

Western  Electric  Co. 

Zelnicker.  W.  A„  Supply  Co„  Inc. 
Brashes,  Carbon 

General  Electric  Co. 

Jeandron.  W.  J. 

Morganite  Brush  Co. 

United  States  Graphite  Co. 

Westinghouse  Elec.  ft  Mfg.  Co. 
Brushes,  Graphite 

United  States  Graphite  Co. 
Brush   Holders 

Anderson  Mfg.  Co..  A.  ft  J.  M. 

Columbia  M.  W.  ft  M.  I,  Co. 

Eureka  Co. 
Bunkers,  Coal 

American  Bridge  Co. 
Bushings,    Case   Hardened   and 
Manganese 

Bemis  Car  Truck  Co. 

National    Metal    Molding    Co. 
Bushings,  Graphite  and  Wooden 

Bound  Brook  Oilless  Bearing  Co. 
Cable  End  Bells 

Electrical  Development  ft  Machine 
Co. 
Cables.     (See  Wires  and   Cables) 
Carbon    Brushes.      (See    Brushes. 

Carbon 
Car  Heaters 

Economy  Electric  Devices  Co. 
Car  Funel  Safety  Switches 

Westinghouse  Elec.  ft  Mfg.  Co. 
Cars.    Pomp 

Differential  Car  Co. 
Cars,  Passenger,  Freight.  Express. 
etc. 

American  Car  Co. 

Brill   Co..   The  J.  6. 

Cambria  Steel  Co. 

Kuhlman  Car  Co..   G.  C. 

McGuire-Chimminge  Mfg.  Co. 

Midvale  Steel  &  Ordnance  Co. 

National   Ry.   Appliance  Co. 

Osgood  Bradley  Car  Co. 

St.  Louis  Car  Co. 

Wason  Mfg.  Co. 
Cars.  Second  Hand 

Electric  Equipment  Co. 
Cars,  Self-Propelled 

Electric  Storage  Battery  Co. 

General  Electric  Co. 
Castings.   Brass,  Composition   or 
Copper 

Aiax  Metal  Co. 

Anderson  Mfg.  Co..  A.  ft  J.  M. 

Columbia  M.  W.  ft  M.  I.  (^. 

Eureka  Co. 

More-Jones  Brass  ft  Metal  Co. 
Castings,  Gray  Iron  and  Steel 

American  Bridge  Co. 

American   Steel   Foundries 

Bemis  Car  Truck  Co. 

Columbia  M.  W.  &  M.  I.  Co. 

Standard   Steel   Works  Co. 

St.  Louis  Car  Co. 
Castings.   Malleable  and   Brass 

Amer.  Brake  Shoe  ft  Fdry  Co. 

Bemis  Car  Truck  Co. 

Columbia  M.  W.  ft  M.  I.  Co. 

St.  Louis  Car  Co. 
Catohers  and  Retrievers,  Trolley 

Ackley  Brake  ft  Supply  Co. 

Barll.  Chas.  I. 

Electric  Service  Supplies  Co. 

Ohio  Brass  Co. 

Wood  Co..  Chas.  N. 
Oiling,  Car 

Fantasote  Co. 
Change  Oarrlers 

McGill    Metal   Products   Co. 
Cheeks.  Employees 

American  Railway  Supply  Co. 
Clrcnlt  Breakers 

Cutter  Electrical  ft  Mfg.  Co.,  The 

General  Electric  Co. 

Westinghouse  Elec.  ft  Mfg.  Co. 
Clamps,  Insulator 
'Electrical  Development  &  Machine 
Co. 


(Clamps    and    Connectors    for    Wires 
and  Cables 
Anderson  Mfg.  Co.,  A.  ft,J.  M. 

Dosstrt  &  Co. 

Electric  Railway  Equipment  Co. 

Electric  Service  Supplies  Co. 

ETureka  Co. 

General    Electric   Co. 

Hubbard  ft  Co. 

Klein  ft  Sons.  Mathiaa 

Ohio  Brass  Co. 

Westinghouse  Elec.   ft  Mfg.  Co. 
Cleaners    and    Scrapers — Track     (See 
also  Snow-Plows,  Sweepers  and 
Brooms) 

Brill  Co..  The  J.  G. 

Ohio  Brass  Co. 
Cleats 

National    Metal    Molding   Ck>. 
Cleat    T^pe    Switchboard    Insulators 

Electrical  Development  ft  Machine 
Co. 
Clusters  and  Sockets 

(Seneral  Electric  Co. 
Coal  and  Ash  Handling.      (See  Con- 
veying and  Hoisting  Machinery) 
Coll  Banding  and  Winding  Machines 

Columbia  M.  W.  ft  M.   I.  Co. 

Electric  Service  Supplies  Co. 
Coils,   Armature  and   Field 

Cleveland   Armature   Works 
I        Columbia  M.   W.  ft  M.  I.  Co. 

General    Electric   Co. 

Westinghouse  Elec.  ft  Mfg.  Co. 
Coils,    Choke   and    Kicking 

Electric  Service  Supplies  Co. 

(General   Electric  Co. 

Westinghouse  Elec.  ft  Mfg.  Co. 
Coln-Coimtlng  Machines 

Electric  Service  Supplies  Co. 

International  Register  Co..  The 

Johnson  Fare  Box  Co. 
Cjmbustion  Systems 

Engineer  Co.,  The 
Commutator  Slotters 

Electric  Service  Supplies  Co. 

General  Electric  Co. 

Westinghouse  Elec.  ft  Mfg.  Co. 
Commutator   Truing   Devices 

(Jeneral   Electric  Co. 
Commutators   or   Parts 

Cameron    Electrical    Mfg.   Co. 

Cleveland   Armature  Works 

Columbia  M.  W.  ft  M.  I.  Co. 

Eureka  Co. 

General   Electric  Co. 

Mica  Insulator  Co. 

Westinghouse  Elec.  ft  Mfg.  Co. 
Compreftnors,   Air 

Allis-Chalmers  Mfg.  Co. 

Chicago  Pneumatic  Tool  Co. 

General    Electric   Co. 

Ingersoll-Rand  Co. 

Westinghouse  Trac.   Brake  Co. 
Compressors,  Gas 

Ingersoll-Rand    Co. 
Concrete   Products 

Massey  Concrete  Products  Corp. 
(Condensers 

Allis-Chalmers  Mfg.  Co. 

General    Electric   Co. 

Schutte  ft  Koerting  Co. 

Westinghouse  Elec.  ft  Mfg.  Co. 
Conduit  Flttbigs 

Chicago   Fuse  Mfg.   Co. 
Conduits,  Flexible 

Tubular  Woven  Fabric  Co. 
Conduits,  Interior 

National    Metal    Molding   (Jo. 
Conduits,  Underground 

Johns-Manville  Co..   H.  W. 

Western  Electric  Co. 
Connectors,   Snlderless 

Dossert   &  Co. 

Frankel  Connector  Co. 

Westinghouse  Elec.  ft  Mfg.  Co. 
Controller  Fingers 

Russell    Mfg.    Co. 
Controllers   or   Parts 

Allis-Chalmers  Mfg.  Co. 

Columbia  M.   W.  ft  M.  I.  Co. 

Eureka  Co. 

<3eneral    Electric  Co, 

Johns-Manville  Co.,   H.  W. 

Russell  Mfg.  Co. 

Westinghouse  Elec.  ft  Mfg.  Co. 
Controller  Regulators 

Elec.  Service  Supplies  Co. 
Controlling  Systems 

(Scneral    Electric  Co. 

Westinghouse  Elec.  ft  Mfg.  Co. 
Converters,   Rotary 

Allis-Chalmers  Mfg.  Co. 

General    Electric  Co. 

Wesltng)<nu8e  El^.  A  Mfy.  Co. 
Conveyors,  Belt 

Portable  Machinery  Co. 
Conveyors,   Coal   and   Ash 

Oreen  Eng.  Co. 

Portable  Machinery  Co. 
Conveyors.   Portable 

Portable  Machinery  0>. 


Conveying   and    Hoisting    Machinery 

American  Bridge  Co. 

Columbia  M.  W.  ft  M.  I.  Co. 

Oreen  Eng.  Co. 

Portable  Machinery  Co. 
Cooling  Systems 

Spray  Engineering  Co. 
Copper  Wire 

Anaconda  Copper  Mining  Co. 

Copper  Clad  Steel  Co. 
Cord,  Bell,   Trolley,  Register,  ete. 

Brill  Co..  The  J.  G. 

Electric  Service  Supplies  Co. 

International  Register  Co..  The 

Roebling's  Sons  Co..   John  A. 

Samson    Cordage    Works 
Cord  (Connectors  and  (Couplers 

Electric  Service  Supplies  Co. 

Samson   Cordage  Works 

Wood  Co..  C:has.  N. 
Couplers,  Oar 

Brill  Co.,  The  J.  G. 

<3ould  Coupler  Co. 

Ohio   Brass  Co. 

Van  Dorn  Coupler  Co. 

Westinghouse  Trac.   Brake   C!o. 
Oanes 

Niles-Bement-Pond  Co. 

Toledo   Bridge   ft  Crane  Co..   The 
Cross  Arms.      (See  Brackets) 
Crossing  Foundations 

International  Steel  Tie  Co. 
Crossing  Signals.      (See  Signals, 

Crossing) 
Crossings,  Frog  &  Switch 

Wharton.  Jr..  ft  O).,  Wm. 
Oossings.    Track.       (See   Track. 

Special   Work) 
Crushers,  Lock 

Allis-Chalmera  Mfg.  Co. 
(Culvert  Pipe.  Concrete 

Massey    Concrete    Products    Corp. 
Culverts 

Canton  Culvert  ft  Silo  Co. 
Curtains  and  Curtain  Fixtures 

Brill  Co..  The  J.  G. 

Electric  Service  Supplies  Co. 

Pantasote  Co. 

St.  Louis  Car  Co. 
(Cutouts 

(Chicago  Fuse  Mfg.  Co. 
CCutting  Apparatus.  Oxy-Acetylene 

Oxweld  Acetylene  Co. 
Dealers*   Machinery 

Archer  ft  Baldwin 

Electric   Equipment  Co. 

Foster  Co..  L.  B. 

H.vman   Michaels  Co. 
Derailing  Devices.      (See  also  Track 
Work) 

Cleveland  Frog  ft  Onssing  Co. 

Wharton.  Jr.  ft  Co..  Wm. 
Destination  Signs 

Columbia  M.  W.  ft  M.  I.  Co. 

Electric   Service   Supplies   Co. 
Detective  Service 

Wish  Service.  P.  Edward 
Disconnecting   Switches 

Electrical  Development  &  Machine 
Co. 
Dogs,  Lathe 

Williams  ft  Co..  J.  H. 
Door  Opevating  Devices 

Consolidated  Car  Heating  Co. 

National  Pneumatic  CCo.,  Inc. 

Safety  Car  Devices  Co. 
Doors  and    Door  Fixtures 

Brill   Co..    The   J.   G. 

(General  Electric  Co. 
Doors.  Folding  Vestibule 

National  Pneumatic  Co..  Inc. 
Doors   for   Bus   &   Switch   Compart- 
ment 

Electrical  Development  &  Madiine 
Co. 
Draft  Rigging.      (See  Oonplsn) 
Drills,  Rnek 

Ingersoll-Rand  Co. 
Drills.   Track 

American  Steel  ft  Wire  Co. 

Chicago  Pneumatic  Tool  Co. 

Electric  Service  Supplies  Co. 

Niles-Bement-Pond   Co. 

Ohio   Brass  Co. 
Drinking  Cups.  SanltsTT  Pnper 

Individual  Drinking  Cup  Co..  Ine. 
Dryers,  Sand 

Electric    Service   Supplies  Oo 

Zelnicker  Supply  C!o.,  Inc.. 
Walter  A. 
Electrical  Wires  and  Ciables 

Roebling's  Sons  Cc  J.  A. 
EnglBjers.     Consulting,     (Contracting 
and  Operating 

Allison    ft    Co.,    J.    S. 

Archbold-Brady  Co. 

Arnold  Co..  The 

Clark    Management    CCorp.,    E.    W. 

Drum   ft  Co..   A.  L. 

Engel    ft    Hevenor 

Feustel.   Robert  M. 

Ford.  Bacm  ft  Davis 

Hemphill  ft  Wells 
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— for  Accurate  Testing 

It  is  often  necessary  to  conduct  power  tests  under  condi- 
tions that  are  far  from  favorable. 

Here  is  a  portable  instrument  that  fulfills  the  most  exact- 
ing requirements  on  both  A.  C.  and  D.  C.  circuits.     The 


There  is  a  "Weston  instrument  to 
meet  every  requirement. 

Weston  IcdicsUn;  Instruments  in- 
clude a  Treat  variety  ot  groups  for 
portable  or  switchboard  service  on 
A.  C.  or  D.  C.  Circuits,  Instruments 
desigmed  expressly  for  testing  and 
laboratory  use,  for  motor  car  and  boat 
electrical  systems,  and  many  others 
for  special  purposes.  Write  for  Bulle- 
tins or  Catalogs  describing  those 
which  interest  you. 


MODEL  310  PORTABLE 

Single-Phase  and  D.  C.  Wattmeter 

is  extremely  accurate  (guaranteed  within  one-fourth  of  1% 
of  full  scale  value ) . 

It  may  be  used  on  A.  C.  circuits  of  any  commercial  fre- 
quency and  has  a  large  overload  capacity.  Other  characteris- 
tics are:  low  moment  of  inertia;  effective  damping  and 
shielding;  and  the  legibility  and  remarkable  uniformity  of 
the  hand-calibrated  scale. 

Weston  Indicating  Instruments  have  been  for  thirty-two 
years  the  accepted  standard  of  the  world. 

Weston  Electrical  Instrument  Co. 

21   Weston  Ave.,  Newark,  N.  J. 

Branch   Offices  in  All  Principal  Cities  of  the  United  States 
and  Throughout  the  World 


zuiriiiiii iiKiiiiiiiiiiiiiDiiiii iiiiiKiiiiiiiiiiiiii iiiiiiiniiniuiiMiiiiniiMiiiHiiMiiinniiiiiniMiiiniitiiiniiuiiuiiiHiHiiuiiiHiiiiiiiiiiiuiiEniiuihiiiiiiMnMniMiiiiiiiiniiiiriniNiiuiiiiiiiiNiiiiiniiiiiiuiuniHMUiiMiiuiiuiiniiiiiiiiiiuiiniiiii 

Smith-Ward  Brake  Slack  Adjusters 


Combine  safety  with  economy. 

Not  only  do  they  operate  at  100%  efficiency,  thereby  giving 
the  motorman  positive  and  dependable  braking  action, 
but  they  also  save  money  through  the  reduction  of  car- 


house  labor,  increase  of  brake  shoe  mileage,  and  eliraina-  | 

tion   of   flat   wheels   and    flange   troubles.  | 

Do  you  think  you  can  find  that  combination  in  any  other  | 

adjuster?  I 

Smith- 
Ward  I 
Brake   Co. 

Bush   Terminal  Bldg.  = 

No.    1  I 

233  I 

Thirty-seventh  | 

Street  I 

I                                                                                                                                                                                                                      Brooklyn,   N.   Y.  I 

S miiiiiiiimnciiiimiimiimiimiitiiiiiiniiiiiiiiii: iiiiiiimiiMiiimiiiiiiiiiiiimimiiiiiiimimniiiiitiiiiiiiiiiiiiiiiiiiiiiiiijiiiii iiiiiiiiiiiiiiiiiiiiiimiiJiiiiiMiiiiiiiiiiiriiiriirriiiMiiriiirMiiriiimitiiiiiiiiMiiMiiiiiiiiiiiiiiiiiiiiiiiiiiiiriiii iiiiiimiiiiiiii iiiiriiiiij 


fciiiiiii I 


— a  manufacturer 

in  Newark,  N.  J. 

—saved  $200 

buying  from  an  Indiana  dealer  ia 

— second-hand  machinery 

through  his  advertising  in  the 

— searchlight  section 

It  pays 

to  read  the  Searchlight. 
It  pays 

to  advertise  in  the  Searchlight. 


|iiiiiiiiiiiriiriiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiji iijiMiiiiiir iiiiiiiiii iriiiiMiirii riiiiirii lu jiriiiiiiiL- 

B     A     Hegeman.    Jr.,    Prejldent;    ChirlM   C.    CMtle.    rirjt   Vice-PrMldeot; 

usrold  A.  Heteman,  Tics-Preildent  and  TrMsurer;  Fred  C.  1.  Deli  Bwretatr: 

W.    0.    Lincoln,    Manaser   Salea   and    EnslnMrlns. 

National  Railway  Appliance  Co. 

so  East  4Sod  St.,  NEW  TOBK  OITT 

Heseman-Castle    Corporattoti.    McCormlck    Bldg.,    Chicaio    111. 

National   Railway  ADDliance  Co.,    Muniey  Bids..    Waihlnston,    D.    C. 

National   Railway    Appliance   Co.,    Little   Bids..    Bolton.    Man 


0058 


RAILWAY  SUPPLIES 

'jTopl  Steel  Gears  and  Ftnions,  Anderson  Slack  Adjnstcrs,  Ocneoea 
Paint  Oils,  Clapp's  Fire  RvslBtlng  Paint,  Dunham  Hopper  Door 
Bevloe,  Feasible  Drop  Brake  Staffs,  AnKlo-Ameriean  Vamlshea, 
Faints,  Enamels,  Sarfaoes,  Shop  Cleaner,  Johnaon  Fkre  Boxes, 
V^S^  Une  Material  and  Ballway  Specialties,  Perry  Side  Bearlnss, 
UlUer  Trolley  Shsea,  Hartman  CeaterlnE  Center  Plates,  Beonomy 
Power  SitTlnc  Meters,  H.  and  W.  Electric  Heaters,  GarUnd  Tentl- 
lators,  Pitt  Sanders.  National  Safety  Car  Equipment  Od.'s  One- 
Man   Safety   Cars,   Flaxlinnm   Insulation. 


iuuuiiauuimiiniiiiiiiiiiimiimililllllllllllll 


iiiiiiiiiiiiiiiiiiiiimmiimiiimimriiiiiniiiit:: 
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Hoist.  Enirlehardt  W. 
Jackson.   Walter. 
Jacobs  &  Co..  J.  L. 
Jumey.  Oscar  A. 
Republic   Bngineers.    Inc. 
Richey.   Albert   S. 
Sanderson    &   Porter 
Scofleld   Enffineerinr  Co. 
Stone  &  Webster 

White  Engineering  Corp..  TheJ.Q 
Ensrines.  Gas.  Oil  or  Steam 
Allis-Chalmers    Mfg.    Co. 
In^ersoU-Rand  Co. 
Westinphouse  Elec.  &  Mft.  Co. 
Engine*,  Steam 

Allis-Chalmers  Htg.  Co. 
Fare  Boxes 

Brill  Co.,   The  J.   G. 
Cleveland  Pare  Box  Co. 
Economy   Electric   Devices   Co. 
Johnson   Fare    box  Co. 
Natlnnsi    Rniiway    Appliance    Co 
Ohmer  Fare  Register  Co. 
Feed  Wftter  Heaters 

Schutte  &  Koertlng  Co. 
Feooes,   Woven    Wire   and   Fenee 
Po«U 
American  Steel  &  Wire  Co. 
Fenders  and  Wheel  Guards 
Brill  Co.,  The  J.  Q, 
Cleveland  Fare  Box  Co. 
Consolidated  Car  Pender  Co. 
Electric  Service  Supplies  Co. 
Star  Brass  Works 
Fibre    and    Fibre   Toblng 
Continental   Fibre  Co. 
Johns-Manville  Co..    H.  W. 
Wesiinffhouse  Elec.  &  Mlg.  Co. 
Field  Colls.      (See  Colls) 
Filters,    Water 

Scaife  i  Sons  Co..  Wm.  B. 
Fire  Extinguishing  Appanttns 
Castle.    Inc.     .Tames   M 
Johns-Manville  Co..   H.  W. 
Flaxlinuni  Insulation 

National    Railway    Appliance    Co. 
Floodlights 

Electric  Service  Supplies  Co. 
Flooring  Composition 

American  Mason  Safety  Tread  Co 
Flooring,    Grating 

Irving  Iron  Works 
Forgings 

Carnegie  Steel  Co. 
Columbia  M,  W,  &  M.  1.  Co. 
Eureka  Co, 

Standard  Steel  Works  Co. 
Williams  i  Co..  J.  H. 
Frogs.    Track.       (See   Track    Work) 
Funnel  Castings 

Wharton.  Jr..  Inc..  *  Co..  Wm. 
Fuses  and   Fuse   Boxes 
Chicago    Fuse    Mfg.    Co. 
Columbia  M.  W.  Sc  M.  I.  Co. 
fJeneral    Electric   Co. 
Johns  Manville  Co..    H.   W. 
Westinghouse  Elec.  &  Mlg.  Co. 
Williams  &  Co..  J.  H. 
Puses,    Reflllable 

Chicago   Fuse  Mfg.   Co. 
Columbia  M.  W.  &  M,  I.  Co. 
General  Electric  Co. 
Gagee,   Oil  and  Water 

Ohio  Brass  Co. 
Gaskets 

Power  Specialty  Co. 
Westinghouse  Traction  Brake  Co. 
Gas-Electric    Cars 

General    Electric  Co. 
Gas  Producers 

Westinghouse  Elec.  &  Mfg.  Co. 
Gates,  C%r 

Brill  Co..   The  J.   Q. 
Gear   Blanks 

Carnegie  Steel  Co. 
Standard  Steel  Works  Co. 
Gear  Oases 

Columbia  M.  W.  &  M.  I.  Co. 
Electric  Service  Supplies  Co. 
Westinghouse  Elec.  &  Mfg.  Co. 
Gears  and  Pinions 

Ackley  Brake  &  Supply  Corp, 
Bemis  Car  Truck  Co. 
Columbia  M.  W.  &  M.  I.  Co. 
Electric  Service  Supplies  Co. 
(Scneral   Electric  Co. 
National    Railway    Appliance    Co, 
Nuttatl  Co..  R.  D. 
Tool  Steel  (?«ar  &  Pinion  Co. 
Generating   Sets,   Gas-Electiic 

(General   Electric  Co. 
Generators 

Allis-Chalmers  Mfg.  Co, 
(Jeneral    Electric  Co 
Westinghouse  Elec.  &  Mfg.  Co. 
Gongs.      <See  Bells  and  Oonss) 
Graphite 

Mnrganlte  Brush  Co. 
Orates,  Chain 

Green    Eng.   Co, 
Greases.      (See  L.ubrlcants) 
Grinders   and    Grinding    Snpplien 
Indianapolis  Switch  &  Frog  Co. 
Metal  &  Thermit  Corp. 
Railway    Track-work    <3o. 
Grinding    Blacks   and    Wheels 

Railway  Track-work   Co. 
Grounding   Boxes 

Electrical  Development  &  Machine 
Co. 
Guards,  Cattle 

American  Bridge  Co. 
Guards,  Trolley 

Electric  Service  Sapplle*  Co. 
Ohio  Brass  Co. 
Harps.  Trolley 

Anderson  Mfr.  Co..  A,  h  J.  M. 
Bayonet  Trolley  Harp  Co. 


WHAT  AND  WHERE  TO  BUY 


Electric  Service   Sopolie^  Co. 
Hensley  Trolley  &  Mfg.  Co. 
More-Jones  B.  &  M.  Co. 
Nuttall  Co..  R.  D. 
Star  Brass   Works 
Headlights 

Electric  Service  Supplies  Co. 
General  Electric  Co, 
Ohio    BraM  «  t. 
St    Louis  Car  Cu. 
Headlining 

Paiitasote   Co. 
Heaters,    Car    (Electric) 

Consolidated   Car   Heating   Co. 
Gold  Car  Heating  &  I^ightlng  Co. 
National  Ry.  Appliance  Co. 
Smith   Heater  Co..    Peter 
Heaters,   Car,   Hot  Air  and   W»t«r 
Cooper  Heater  Co. 
Smith    Heater   Co..    Peter 
Heaters,  Car    (Stove) 

Electric  Service  Supplies  Co. 
Smith    Heater    Co..    Peter 
Hoiets  and    Lifts 

Columbia  M.  W.  &  M.  I.  Co. 
PordC^ain   Block  Co. 
Niles-Bement-Pond  Co. 
Toledo   Bridge   &  Crane  Co..   The 
Hose 

IngersoU-Rand    Co. 
Hose,  Bridges 

Ohio  Brass  Co. 
Houses*  Watchman 

Massey  Concrete  Products  Corp. 
Hydraulic  Machinery 

Niles-Bement-Pond  Ck). 
Injectors 

Schutte  &  Eoerting  Co. 
Inspection 

RIpftHcal    Teellnr   Lab's 
Institutions,  Educational 

Alexander  Hamilton  Institute 
Instrument  Cutout  Switches 

Electrical  Development  &  Machine 
Co. 
Instrnments.  Heaauring,  TecttBg  and 
Kecftrdinc 
Economy  Electric  Devices  Co. 
General    Electric  Co. 
Thompson -Levering  Co. 
Westinghouse  Elec.   &  Mfg.  Co. 
Weston    Elec,   Instrument  Co. 
Insulating    Cloth.    Paper    and    Tap« 
General    Sleftric  Co. 
Johns-Manville  Co.,    H.   W. 
Mica  Insulator  Co. 
Okonite   Co. 
Sherw  in -Williams    Co. 
Standard    Underground   Cable   Co. 
W»*8tingho\ifte    Eipo     ^    Mfe     C'^ 
Insulating   Material.  China  and  Por- 
celain 
Jeffrey -Dew  itt  Co. 
Insulation.      (See  also  Paints) 
Anderson  M    Co..  A.  &  J.  M. 
Dolph  Co.,  J.  C. 
Electric   Ry.   Equipment  Co. 
Electric  Service  Supplies  Co. 
Goneral   Electric  Co. 
Johns-Manville  Co..    H.   W. 
MitchPll-Rand  Mfg.  Co. 
Okonite  Co. 

Wp«iinE-hon«p   Eleo    &  Mfe    Co 
Insulators,  Cina  Porcelain  and  Com- 
position 
Jcffrey-Dewitt  Co. 
Insulators.       (See   also    Line 
Material ) 
Anderson  M.  Co..  A.  &  J.  M. 
Drew    Electric  &  Mfg.   Co. 
Electric    Railway    Equipment    Co. 
Electric    Service    Supplies    Co. 
General  Electric  Co. 
Heminpray  Glass  Co. 
Johns-Manville  Co.,   H.   W, 
Ohio    Bra**8   Co. 
Thomas  &   Sons  Co..    R. 
Westinghouse  Elec.  &  Mfg.  Oo. 
Insniator  Pins 

Electric  Service  Supplies  Co. 
Hubbard  &  Co. 

Jacks.        (See     also     Cranes,     Hoists 
and  Lifts) 

Brill   Co..   The   J.    G. 

Buckeye  Ja«-k  Mfg.  Co. 

Buda  Co,.   The 

Columbia  M.  W.  &  M.  I.  Co. 
Joints.   Rail 

Carnegie    Steel    Co. 

Reading   Specialties  Co. 

Track  Specialties  Co. 

Zelnicker   Supply   Company,    Inc. 
Walter  A. 
Jonmal  Boxes 

Bemis  Car  Truck  Co. 

Brill  Co..  J.  G. 

Franklin    Mfg.    Co. 
Junction  Boxes 

Standard   Underground   Cable  Co. 
Lamp  Guards  and  Fixtures 

Anderson  M.  Co.,  A.  &  J.  H 

Electric   Service   Supplies   Co. 

(general  Electric  Co. 

National  Electric  Specialty  Co 

Westinghouse  Elec.  St  Mfg.  Co 
Lamps,  Arc  and  Incaodescent.      (See 
also  HeadllrhU) 

Anderson  M.  Co..  A.  A  J.  M. 


General  Electric  Co. 
Westinghouse  Elec.  &  Mfg.  (?d. 
Lamps,  Signal  and  Marker 

Ohio   Brass   Co. 
Lathe   Attachments 

Williams  &  Co..  J.  H. 
Lathes,    Car    Wheel 

Niles-Bement-Pond    Co. 
Lightning  Protection 

Anderson  M.  Co..  A.  &  J.  M. 
Electric   Service   Suppliw*  C.». 
General   Electric  Cn. 
Ohio  Brass  Co. 

Westinghouse  E^lec.  St  Mfr.  Ct 
Line   Material.      (See  also   Brackets. 
Insulators,    Wires,    etc) 
Anderson   M.  Co.,   A.   &  J.  M. 
Archbold-Brady  Co. 
Columbia   M     W.  &  M.  I.  Co. 
Dossert   &   Co. 
Drew   Electric  &  Mfg.  Co. 
Electric    Railway    Equipment    Cto 
Electric    Service   Supplies   Co. 
Eureka    Co. 
(General   Electric  Co. 
Hubbard    St   Co 
Johns-Manville  Co..  H.  W. 
Ohio  Brass  Co. 

Westinghouse   Eflec.   St  Mfg.  Co. 
Loaders,    Wagon,   Truck   or  Car 

Portable    Machinery   Co. 
Locking  Spring  Boxes 

Wharton.  Jr..  &  Co..  Wm. 
Locomotives,    Electric 
Brill  Co..  The  J.  G. 
General  Electric  Co. 
McGuire-Cummings   Mfg.   Co. 
Westinghouse  Elec.  St  Mfg.  Co. 
Lubricating  Engineers 
Galena-Signal  Oil  Co. 
Texas  Co. 

Universal  Lubricating  Co. 
Lubricants.  Oil  and  Grease 
<?Alen  a -Signal  Oil  Co. 
Texas  Co. 

Universal  Lubricating  Co. 
Machine  Tools 

Columbia  M.  W.  St  M.  I.  Co. 
Lynd-Farquhar  Co. 
Niles-Bement-Pond   Co. 
Machine    Work 

Columbia  M.  W.  St  M.  I.  Co. 
Machinery,  Insulating 

American  Insulating  Machine  Co. 
Manganese    Steel    Castings 

Wharton.   Jr..    St  Co..    Wm. 
Manganese  Steel  Special  Track 
Work 
Wbarton.  Jr..   St  Co..  Wm. 
Meters,  Car.  Watt-Hour 

Economy    Electric   Devices  Co. 
Meters    (See  Instruments) 

Electric   Service   Supplies   Co. 
Mica 

Mica  Insulator  Co. 
Mirrors    for    Motormen 

Drew   Elfc.   &   Mfg.   Co. 
Motor  l>eads 

Dossert  &  Co. 
Motormen's  Seats 

Electric   Service  Supplies  Co. 
Wood  Co..   Chas.   N. 
Motors,  Electric 

Allia-Chalmera    Mfg.    Co. 
Westinghouse   Elec.   &  Mfg.  Co. 
Motors  and   Generators.   Sets 

(T*>neral    Electric   Co, 
Molding,  >Ietul 

National  Metal  Molding  Co. 
Nuts  and   Bolts 

Barbour-Stofkwell   Co. 
Bemis  Car  Truck  Co. 
Columbia  M.  W.  &  M.  I.  Co. 
Hubbard  St  Co. 
Ohmmeters 

Weston    ElecM    Instrument   Co. 
Oils.       (See    ruhHcants) 
Oil  Burning  Equipment 

Schutte  &  Koerting  Co. 
Oxy-Acetylene     ( See    Cutting    Appa- 
ratus   Oxy.) 
Packing 

Franklin    Mfg.    Co. 
Westinghouse   Eire.   St  Mfg.  Co. 
Paints    Si    Varnishes    (Preservative) 
Ackley  Brake  St  Supply  Co. 
Sherwin-Williams  Co. 
Paints  and   Tarnisheo    (Insulating) 
Dolph  Co..   John   C. 
Johns-Manville    Co..     H.    W. 
Mitchell-Ranri    Mfg.    Co. 
Sherwin-Williams  Co. 
Faints  and  Varnishes  for  Woodwork 
National  Ry.  Appliance  Co. 
Sherwin-Williams  Co. 
Paving  Material 

American  Brake  Shoe  ft  Fdry.  Co. 
Pickups,    Trolley    Wire 

Electric  Service  Supplies  Co. 
Ohio  Brass  Co. 
Pinion   Pullers 

Columbia  M.  W.  AH.  I.  Co. 
Electric  Service  Supplies  Co. 
(Jeneral    Electric  Co. 
Wood  Co..  (Hias.  N. 
Pinions.       (See  Gears) 
Pins,  Case  Hardened,  Wood  and  Iron 
Bemis  Car  Truck  Co. 
Electric  Service  Supplies  Co. 


Ohio  Brass  Co. 

Westinghouse  Traction   Brake  Co. 
Pipe   Fittings 

Power   Specialty   Co. 
Standard  Steel   Works  Co. 
Westinghouse   Traction    Brake  Co. 
Planers.       (See    Machine    Tools) 
Pliers.    Insulated 

Electric  Service  Supplies  Co. 
Plugs 

National  Metal  Molding  Co. 
Pneumatic  Tools 
"   Ingersoll-Rand  Co. 
Pole    Reinforcing 
Hubbard  &  Co. 
Poles,   Metal  Street 

Bates   Expanded   Steel   Truss  Co. 
Electric  Railway  Equipment  Co 
Hubbard  &  Co. 
Pole  Sleeves 

Drew    Elec.    &   Mfir.   Co. 
Pol«*s,    Posts   and   Piling    (Concrete) 
Massey   Concrete   Products  Corp 
Patre   &   Hill  Co. 
Southern   Cynreas  Mfg.  AssiJ. 
Poles.   Trolley 

Anderson   Mfg.  Co.,  A.  St  J.  M. 
Bayonet  Trolley  Harp  Co. 
Colimibia  M.  W.  &  M.  1.  Co. 
Electric   Service  Supplies  Co. 
Nuttall  Co..   R.  D. 
Poles.  Tubular  Steel 

Electric    Railway    Equipment    Co. 
Poles  &   Tfe«.  Treated 

Page  &  Hill  Co. 
Porcelain   Bushings 

Electrical  Development  Se  Machine 
Co. 
Portable   Grinders 

Buda   Co. 
Post  Type  Indicators 

Electrical  Development  &  Machine 
Co. 
Pothcads 

Electrical  Development  St  Machine 

Co. 
Okonite  Co. 
Power  Saving  Devices 

Arthur   Power-Saving   Recorder 

Co. 
Economy  Electric  Devices  (Jo. 
National    Ry.    Appliance   Co. 
Pressure   Regulators 
(Jeneral    Electric   Co. 
Ohio    Brass   Co. 

Weelinshouse   Elec.  St  Mfg.   Co. 
Protective  l>evieee 

Electrical  Development  &  Machine 
Co. 
Pomps 

Allis-Chalmers  Mfg.  Ck). 
Schutte  St  Eoerting  Co. 
Punches,   Ticket 

American  Railway  Supply  Co. 
Bonney-Vehslage  Tool  Co. 
International   Register  Co.,   The 
McGiU  Metal  Products  Co. 
Wood  Co..  Chas.  N. 
Purifiers.   Feed   Water 

Scaife  &  Sons  (i'o..   Wm.   B. 
Rails 

Cambria   Steel  Co. 
Poster  Co..   L.  B. 
Larka wanna    Ste**l    Co. 
Midvale  Steel  &  Ordnance  Co. 
Bail   Grinders.      (See  Grinders; 
Bail  Joint  Plates 

Lackawanna  Steel  Co. 
Bail     Welding.       (See    Brazing    and 
Welding  Processes) 
Rail    Welding   and    Bonding   Co. 
Rails,   Belaying 
Foster  Co..  L.  B. 

Zelnicker,   Walter  A..  Supply  Co.. 
Inc. 
Rails,  Steel 

Carnegie  Steel   Co. 
Railway    Safety   Switcht^s 

Westinghouse  Elec.  &  Mfg.  Co. 
Battan 

Brill  Co.,  The  J.   G. 
Electric  Service  Supplies  Co. 
McGuire-Cummings   Mfg.   Co. 
St.  Louis  Car  Co. 
Recorders,    Power   Saving 

Arthur  Power-Saving  Recorder  Co. 
Registers   and    Fittings 
Brill  Co..   The  J.  G. 
Electric  Service  Supplies  Co. 
International    Reeister  Co.,  The 
Ohmer  Fare  Register  Co. 
Rooke  Automatic  Register  Co. 
Reinforcement.  Concrete 

American    Steel    A  Wire  Co. 
Cametrie    Steel    Co. 
Bepair  Shop  Appliances.      (See  also 
Coll   Banding  and  Winding  Ma- 
chines) 
Columbia  M.  W.  &  M,  I.  Co. 
Electric  Service  Supplies  Oo. 
Repair  Work.       (See  also   (tells) 
Cleveland    ArmatTire    Works 
Columbia  M.  W.  St  M.  I.  Co. 
General    Electric  Oo. 
Westinghouse  Elec.  &  Mfg.  Co. 
Beplacers,   Car 

Columbia  M.  W.  &  M.  I.  Co. 
Electric  Service  Supplies  CJo. 
Reading   Specialties   Oo. 
Resistance,  Grid 

Columbia   M.   W.    St  M.   I.  Co. 
Resistance,  Wire  and  Tube 
General    Electric  (Jo. 
Westinghouse   Elec.  A  Mfg.  Co. 
Retrievers,    Trolley.       (See    Catchers 

and   Retrievers,  Trolley) 
Reverse  Phase  Relays 

Electrical  Development  A  Machine 
Co. 
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Le  Carbone 

Carbon  Brushes  are 
uniform.  They  talk 
for  themselves. 

W.  J.  Jeandron 

227  Fulton   Street 
New  York  City 


Pitttburgh  Office  I 
636    Wabash    BuildinK 


Canadian  DUtributors: 

Lyman   Tube   A   Supply   Co.*  Ltd. 

Montreal  and  Toronto 


TiiimMiiniiiitiiiiiiiiniiniiiiriiiiriiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiniiiniiiiiiiiriiiiiiiiuiiiiriiiiiiiiiiiiujiiiiiiiiiniiiniiiiiiniiniiiiiiiiiiiiiin 
■iriitHriiiiitiiiiitiiiiriiniMiiiiiii'iiirMiiiiiiiiiiiriiiiriiitiiiiiiiiiiiiiiiiiftniiriiiiiiiiiiiiiiiiiiriiiiiiiiiiiiiiiiiiiiiiiiiMiiiilitiliMlillliitiii'ic 

I  Buy  Your  Motor  Bus  and  Truck  | 
Accessories  at  Jobbers'  Prices 


UNITED  SPARK 
PLUGS 

Heavy  duty,  retail  price  $1.00, 
jobbers  45c.,  for  buses,  trucks 
and  heavy  cars. 

Junior,  retail  price  75c.,  job- 
bers 35c.,  for  light  cars. 


We  can  also  supply  you  with  Velvet  Recoil  | 
Deadeners  for  $35.00  pec  set,  also  Aero  | 
Carburetors,  $35.00;  Opco  Carbon  Re- 1 
mover,  10  quarts,  $10.00  per  case.  | 

We  would  suggest  that  you  write  us  for  fold-  | 
ers  relative  to  these  accessories  before  pur-  | 
chasing  elsewhere.  | 

BLOCK  AUTOMOTIVE  CO.     | 

Charlotte,  N.  C.  | 

;iiiiiiiiiiniiiiiiiiitiiiiiiiimiiiiiiiiiiiiiiiiiiitiiiiiiiiiitii*iiiiii(iiiiiiiiiiiiiiiiiiHiiiiiimiiiiiiiiiiiiiiiiiiiiiimiiiiiimiiiiiiiHif 


YOUR  ROADBED 

will  be  smoother  and  easier  riding  it 
tamped  with  "Imperial"  Tie  Tampers. 
Also,  it  will  stay  that  way  for  a  long  time 
— an  important  item,  especially  where  the 
ballast  is  overlaid  with  paving. 

"Imperial"  Tie  Tampers  save  labor  on  this  work, 
and  they  save  labor  on  other  jobs,  for  you  can  use 
them  for  tearing  up  any  kind  of  pavement,  cobble, 
asphalt  or  concrete. 

The  air  furnished  by  the  compressor  car  may  and 
should  be  used  for  bonding  rails,  tamping  concrete, 
sandblasting,  painting,  and  all  the  other  useful  ways 
that  air  can  be  applied. 


The  above  shows  a  2-tool   "Imperial" 
Electric-Air  Tie  Tamping  Outfit 

You  should  have  Bulletin  91.32. 
May  we  send  itf 

INGERSOLL-RAND  COMPANY 

11  Broadway,  New  York 
35  Queen  Victoria  St.,  London 

Offices  the  World  Over 
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Rheo§tatB 

General  Electric  Co. 

Westingrbouse  Elec.  &  Mfff.  Co. 
Rivet  Heaters 

American  Car  &  Fo\inry  Co. 
Rooflng,  Car 

Pantasote  Co. 
Ro»etteB 

National  Metal  Molding  Co. 
Sanders,  Track 

Brill  Co..  The  J.  G. 

Columbia  M.  W.  &  M.  I.  Co. 

Electric  Service  Supplies  Co. 

Obio   Brass  Co. 

St.   Louis  Car  Cj. 
.*4ash  Flxtores.  Car 

Rnll    Co..    The  J.   O. 
Scrapers,  Track.      (See  Clecuiers  and 

Srmnerfl.    Track) 
Seatinff  Material 

Pantasote  Co. 
SeaU.    Gar.       (See    also    BattsD) 

Brill  Co..  The  J.  G. 

St.  Louis  Car  Co. 
.<iecnnd-Rand    iCqolpment 

Archer  Se  Baldwin 

Cleveland   Armature   Works 

Foster  Co..  L.  B. 

Hyman   Michaels  Co. 

Zelnicker   Supply  Co..   Inc.. 
Walter  A. 
*«hfldes,   Vestibule 

Brill  Co..  The  J.  G. 
Shovels 

Brill  Co..  The  J.  G^ 

Hubbard  &  Co. 
Signals,  Car  Starting 

Consolidated   Car    Heatinr   Co. 

Electric   Service   Supplies  Cb. 

National  Pneumatic  Co.,  Inc. 
Sigrnal   Systems,   Block 

Electric    Service    Supplies    Co. 

Nachod   Signal   Co..   Inc. 

U.  S.   Electric  Sigmal  Co. 

Wood   Co..    Chas.    N. 
Signal    Systems.     Highway    OroMlns 

Nachod   Signal   Co..    Inc. 

U.  S.  Electric  Signal  Co. 
Slaek    Adjusters.       (See    Brake    Ad- 
justers) 
Slag 

Carnegie   Steel   Co. 
Sleet   Wheels  and   Cutters 

\nderson  Mfi.  Co.    A.  &  J.  M. 

Bayonet    Trolley   Harp   Co, 

Columbia  M.  W.  &  M.  I.  Co. 

Drew  Electric  &  Mfg.  Co. 

Electric   Railway   Equipment  Co. 

More-Jonea  Brass  &  Metal  Co. 

Nuttall  Co..   R.  D. 
*4now-P!ows,    8weei>ers    and    Brooms 

Brill  Co..  The  J.  G. 

Columbia  M.  W.  &  M.  I.  Co. 

Consolidated   Car  Fender  Co. 

McGuire-Cummings    Mfg.    Co. 
Sockets  and  Receptacles 

National  Metal  Molding  Co. 
Soldering     and     Brazing     Apparatna. 
(See     Welding     Proceesea     and 
Apparatus) 
SoldM-Iess  (Tounectors 

Frankel  Connector  Co. 
Spikes 

American   Steel   &  Wire  Co. 
Splicing  Componndfl 

Johns-Manville  Co..   H.  W. 

Westine-house  Elec.   &  Mfg.  Co. 
Splicing   Sleeves.      (See   Clamps   and 

Connectors) 
Spray  Nozzles 

Schutte  &  Eoertlng  Co. 
Springs*  Car  and  Truck 

American    Steel    Foundries 

American  Steel  &  Wire  Co. 

Bemis  Car  Truck  Co. 

Brill  Co.,    The   J.   G. 

Standard  Steel  Works  Co. 
Sprinklers,    Track    and    Road 

Brill  Co..   The  J.  G. 

McGuire-Cummings   Mfg.  Co. 

St.  Louis  Car  Co. 
Steel   Castings 

Wharton,   Jr..   St  Co.,   Wm. 


Steps.   Car 

American  Mason  Safety  Tread  Co. 

Irving   Iron    Works 

Universal    Safety    Tread    Co. 
Steps.   Ladder  and  Stair    (non- 
sllpping) 

Irving  Iron  Works 
Steps,  Safety 

Irving  Iron  Works 
Stokers,  Mechanical 

Babcock   &   Wilcox  Co. 

Green   Bngrg.  Co. 

Westinghouse  Elec.  &  Mfg.  Co 
Storage    Batteries.       'See    Batteries, 

Storage) 
Strand 

Copper  Clad  Steel  Co. 

Roebling's  Sons  Co..  J.  A. 
Stmrtnral    Steel 

Lackawanna  Steel  Co. 
Subway  Grating 

Irving    Iron    Works 
Superheaters 

Babcock  &  Wilcox  Co. 

Power   Specialty   Co. 
Sweepers.  Snow.      (See  Snow  Flows. 

Sweepers   and  Brooms) 
Switch   Stanrts 

Indianapolis  Switch  and  Frog  Co. 

Ramapo   Iron   Works 
Switches,   Track.      (See  Track 

Special    Work) 
Switchboxes 

Chicago    Fuse   Mfg.    Co. 
Switches  and  Switchboards 

Allis-Chalmers  Mfg.  Co. 

Anderson   Mfg.  Co..   A.  &  J.  M. 

Electric  Service  Supplies   Co. 

(Seneral    Electric   Co. 

Westinghouse  Elec.  &  Mfg.  Co. 
Synchroscopes 

Weston   Elec'I   Instrument  Co. 
Tampers,   Tie 

Ingersoll-Rand  Co. 
Tanks.  Ash  and  Coal  Stomc« 

Grpen    Eneineering  Co. 
Tanks,  Oil  Storage 

Milwaukee   Tank   Works 
Tapes  and    Cloths.       (See   Insulating 

Cloth.   Paper  and   Tape) 
Telephones    and    Parts 

Electric  Service  Supplies  Co. 
Terminals.    Cable 

Standard   Underground   Cable   Co. 
Testing.    Commercial    and    Electrical 

Elec*I    Testing   Laboratories 
Testing    Instruments.        (See    Instrn- 
menta,      Bleetrical      Measuring, 
Testing,  etc) 
Thermostats 

Consolidated  Car  Heating  Co. 

Gold  Car  Heating  A  Lighting  Co. 

Railway    Utility    Co. 

Smith   Heater  Co..   Peter 
Ticket    Choppers   and    Destroyers 

Electrir-   Service   Supplies  Co. 
Tickets,   Transfer 

Globe  Ticket  Co. 
Tie    rintpn 

Cambria    Steel    Co. 

T^ackawanna    Ste*»l   Co 

Midvale  Steel  &  Ordnance  Co. 
Ties,   Mechniiical 

Dayton    Mechanical   Tie  Co. 
Ties  and   Tie   Rods,   Steel 

American  Bridge  Co. 

Rarbour-Slockwell  Co. 

Carnegie    Steel    Co. 

International  Steel  Tie  Co. 
Ties,  Wood  Cross.      (See  Polea,  Hm, 

Posts,  etc.) 
Tongue  Switches 

Wharton.   Jr..   A  Co..    Wm. 
Tool  Holders 

Williams  A  Co..  J.  H. 


Tool  Steel 

Carnegie    Steel   Co. 
Tools.    Thread    Cutting 

Williams  &  Co..   J.   H. 
Tools,   Track   A   Miscellaneons 

Amerif'an    Steel    A    Wire   Co. 

Chicago   Pneumatic   Tool   (^o. 

Columbia  M.   W.  A  M.  I.  Co. 

Electric  Service   Supplies  Co. 

Hubbard  A  Co. 

Klein    A  Sons,   Mathias 

Railway    Tra/*k-work    Co. 
Torches      Acetylene      (See      Cutting 

Apparatus) 
Tower  Wagons  and  Auto  Trucks 

McCardell  A  Co..  J.  R. 
Towers  and  TrnnsmiRftlon  Stmctnres 

American  Bridge  Co. 

Archbold- Brady  Co. 

Bates    Expanded    Steel    Truss   Co. 

Westinghouse  Elec.   A  Mfg.  Co. 
Track   Bolts  A  Spikes 

Lackawanna    Steel    Co. 
Track   Expannlon  Joints 

Wliarton,  Jr..  &  Co..  Wm. 
Track.  Special   Work 

Rarhonr-Stof^kwell  Co. 

Buda  Co..    The 

Cheatham    Electric    Switching   De- 
vice Co. 

Cleveland  Frog  A  Crossing  Co. 

Columbia   M.   W.    &   M.   I.  Co. 

Eneel   A   Fevenor 

Indianapolis  Switch  &  Frog  Co. 

Ramapu   Iron    Works 

St.   Lonis  Frog  &  Switch  Co. 

Wharton,   Jr.    A  Co..   Inc..   Wm. 
Transfer   Issuing   Machines 

Franklin  Equipment  Co.,  Inc. 

Ohmer    Fare   Register   Co. 
TranHfer  Tahlr« 

American  Bridge  Co. 

Archbold-Brady   Co. 
Transfers.      (See  Tickets) 
Transformers 

Allis-Chalmers    Mfg.    Co. 

General    Electric  Co. 

Western  Electric  Co. 

Westinghouse  Elec.  A  Mfg.  Co. 
Treads.    Safety,    Stair,    Car    8t«p 

American  Mason  Safety  Tread  Co. 

Universal  Safety  Tread  Co. 
Trolley   Bases 

Anderson  Mfg.  Co..  A.  A  J.  M. 

Electric   Service  SuppUes  Co. 

Greneral   Electric  Co. 

Nuttall  Co.,  R.  D. 

Ohio  Brass  Co. 
Trolley  Wire 

Anaconda  Copper  Mining  Co. 

Bridgeport  Brass  Co. 

Copper  Clad  Steel  Co. 
Trolley    Rases.    R«>trieTtng 

Ackley  Brake  A  Supply  Corp. 

Anderson   Mfg.  Co.,   A.   A  J.  M. 

Electric  Service   Supplies  Co. 

General    Electric   Co. 

Nuttall  Co..  R.  D. 

Ohio   Brass  Co. 
Trolleys  and  Trolley  Systems 

Ford  Chain  Block  Co. 
Trolley  Wheels.      (See   Wheels, 

TroUoy) 
Trolley   Whre 

American   Steel  A  Wire  Co, 

Roebhng's  Sons  Co.,  John  A. 
Trucks,   Car 

American  Steel  Foundries 

Bemis  Car  Truck  Co. 

Brill  Co..  The  J.  G. 

McGuire-Ctunmings  Mfg.  Co. 

St.  Louis  Car  Co. 
Turbines.    Steam 

Allis-Chalmers   Mfg.   Co. 

General   Electric  Co. 


Terry   Steam  Turbine  Co. 

Weslinghnuse  Elec.  A  Mfg.  Co. 
Tnrbines.   Water 

Allis-Chahnera  Mfg.  Co. 
Turnstiles 

Perly  Mfg.  Co..   Inc. 
Valves 

Ohio  Brass  Co. 

Schutte   A   Eoerting  Co. 

Westinghouse  Traction  Brake  Co. 
Varnishes.       (See    Paints,    etc.) 

Weston    Elecl.    Instrument   Co. 
Vending    Machines,    Drinking    Cup 

Individual  Drinking  CJup  Co..  Inc. 
Ventilators,   Car 

Brill  Co..   The  J.  G. 

National  Railway  Appliance  Co. 

Railway  Utility  Co. 

St.  Louis  Car  Co. 
Vises,  Pipe 

Williams  A  Co..  J.  H. 
Voltmeters.      (See  Instruments) 

Weston    Elec,    Instrument   Co. 
Waste   Saturation    System 

Milwaukee   Tank  Works 
Water  Softening  A  Purifying  Systems 

Scaife   A  Sons  Co..    Wm.  B. 
Wattmeters 

Weston    Elec'I   Instrument   Co. 
Welded    Rail   Joints 

Indianapolis  Switch  A  Frog  Co. 

Rail    Welding   &    Bonding  Co. 
Welders.  Portable  Electric 

Elerlric  Railway  Improvement  Co. 

Indianapolis  Switch  &  Frog  Co. 

Rail  Welding  A  Bonding  Co. 
Welding  Processes  and   Apparatus 

Electric  Railway  Improvement  Co. 

GJeneral  Electric  Co. 

Metal  A  Thermit  Corp. 

Oxweld   Acetylene   Co. 

Rail    Welding  A   Bonding  Co. 

Westinghouse   Elec.   A  Mfg.  Co. 
^lieel    Guards.       (See    Fenders    and 

Wheel    Guards) 
Wheel  Presses.    (See  Machine  Tools) 
Wheels.  Car,  Cast  Iron 

Bemis  Car  Truck  Co. 
Wheels.    Car.    Steel    and    Steel    Tired 

American  Steel  Foundries 

Bemis  Car  Truck  Co. 

Carnegie    Steel    Co. 

Standard  Steel  Works  Co. 
Wheels.    Trolley 

Advance  Mfg.  A  Tool  Co. 

Anderson   Mfe  Co     A.  A  J.  M. 

Bayonet  Trolley  Harp.  Co. 

Columbia  M.  W.  A  M.  I.  Co. 

Electric  Railway  Equipment  Co. 

Electric  Service  Supplies  Co. 

Eureka   Co. 

Flood  City  Mlg.  Co. 

General    Rle<'inc  Co 

Hensley  Trolley  A  Mfg.  Co. 

Johns-Manville  Co..    H.   W. 

More-Jones  B.  A  M.  Co. 

Nuttall    Co..    R.    D. 

Star   Brass   Works 
WhUtles,   Air 

General  Electric  Co. 

Ohio    Brass   Co. 

Westinghouse  Traction   Brake  Co. 
Window  Cleaners 

Block  Automotive  Co. 
Wire  Rope 

American  Steel  A  Wire  Co. 

Roebling's  Sons  Co..  John   A. 
Wires  &  Cables 

Aluminum  Co.   of  America 

American   Elec'I  Works 

American  Steel  A  Wire  Co. 

Anaconda  Copper  Mining  Co. 

Bridgeport  Brass  Co. 

Copper  Clad  Steel  Co. 

General  Electric  Co. 

Habirshaw  Electric  Cable  Co. 

(jkonite  Co. 

Roebling's  Sons  Co.    John  A. 

Standard   Underground  Cable   Co. 

Westinghouse  Elec.  A  Mfg.  Co. 
Wire  Rope 

Copper  Clad  Steel  Co. 
Wrenches 

WilUams  A  Co..  J.  H. 


JMtMnrnnriiiiiiiinniiiiiiMiitiniruniiiuiiiiiiiiiiiiniiiiiiiUMiiiiiniiittiiiiiMiiiiiiiiiiiitiiiiMiriiiiiriHMiiitiiiitiniiiiitiiuiiuiiiiiiiiiii:    :JiiniiirMiiiiiMiiiniiniiiitiiiiiiiniiiiiriiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiirHiiiiiiiiiiiiiiiiiiiiiniiiiiiiHiiiitiiiiiiiiiiiniiiiitiniii<i[iiiiiiiiMini>^ 


McGuire-Cummings  Mfg. 
Company 

General   Offices — 111    West  Monroe   St.,   CHICAGO 

I     City  and  Interurban  Cars  and  Trucks, 
I  Snow  Sweepers  and  Plows 

I     Express,  Combination  and  Work  Cars, 
i  Electric  Locomotives 


iinillllllitliililiinnllillilm 


STUCKl    I 

SIDE      i 

BEARINGS  I 

A.  STUCKl  CO.     I 

OIlTcr  Bide.         i 

PitUburgh,  Pa.      i 

I    ^MiHtiiinuiiiMtiiMiiiiiiiiHiiiHiinuiiiiiiiiiHiMiuiiiiiiMiiiiiiiMiiinimiiiiiiiiiiiMiiiiiiiitiimiiiiMirHiiiiiMriiiiiiinMiHinuMiiiiiuiiR 

f    ^■■■■<ii'>'>i""i"""i'"<"ii<t")>i"HMnMiiiuniiiiitMiHiiiMnMiitiiuiiiuiiniinHithiiiinuiiiJiiiiiiiiiiiiiiiiiiiiiiuiiiiiiiiniiiiiiiniiiii>^ 

I  I  Bound  Brook  Trolley  Wheel  Bushings  | 

I  I  Give  Longer  and  Better  Service  | 

=  i  npHEEB  are  more  Bound  Brook  (OlMeti)  Trolly  Wheel  Bushlnji  In  use  f 
i  =  X  UkU7  than  &U  other  makes  combined.  That  is  because  Bound  Brook  Bush-  = 
=    i      Infs,  by  Tlrtua  of  their  construction.    Invariably  outlast  aU  other  typea.  i 

I    i  All  Cenuint  Craphited  Oil'lesa  Bashings   hav9  i 

i    i  always    been  made  at   Bound   Brook,   V.  5.   A.  % 

I  I        BOUND  BROOK  OIL-LESS  BEARING  COMPANY       I 

I    I      Bound   brook.   New   Jersey  Defroif  OHiee:    1723  Ford  Bldg.     = 

finMniiiiniiiiiMiiiiiriiiniiniiitiiiitiiiiniiiiiiiiiiiniiniiniiiiitiiniiniiiiiiiniiiiiiiiiiiitiiiiiiiinMiiiiiiniiiMiiiHiiiiriiiriiiiriiniriiiiiiR 
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OXWELD^ 

an  antidote  for  wear 

FRICTION  adds  hundreds  of  thousands  of  dollars 
worth  of  machinery  annually  to  the  National  In- 
dustrial Scrap-Heap. 

Yet,  junking  worn  working  parts  is  sheer  waste. 

In  plants  where  Oxwelding  is  used,  worn  shafts, 
bearings,  guides  and  gear-teeth  are  built  up  to  their 
original  dimensions  in  just  a  few  hours  —  just  as 
strong  and  every  bit  as  serviceable  as  when  they  were 
first  made. 

The  great  saving  thus  effected  by  no  means  ends  the 
usefulness  of  the  oxwelding  and  cutting  flames  to 
manufacturers.  Many  time  and  money-saving  pro- 
duction short-cuts  are  made  possible  by  Oxweld. 

There  are  Oxweld  Service  Engineers  in  more  than 
fifty  cities  who  will  gladly  co-operate  with  you  in 
solving  your  problems. 

Write,  telephone  or  telegraph  to  the  nearest  of  the 
addresses  below  for  immediate  attention. 


Oxweld     Acetylene     Company 

World's  Largest  Maker  of  Equipment  for  Oxwelding  and  Cutting  Metals 

Newark,  N.  J.  Chicago  San  Francisco 


0-5.17 
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lUUUUiW^     Car  Heating  and  Ventilation 


is  one  of  the  winter  problems  that  70U  must 
settle  without  delay.  We  can  show  you  how 
to  take  care  ot  both,  with  one  equipment. 
Now  is  the  time  to  get  your  cars  ready  for 
next  winter.     Write  for  detail*. 


amjiiJQc   The  Peter  Smith  Heater  Company 
^nimmV^      1725  Mt.   EUiott  Ave.,  Detroit.  Mich. 


■^niiHriiiumimiiiiinmmnmmiiiimiiMiniiirriiiirnimiiiuiitiiitMnmiihiiiitiiintiiuiimtMmiMiiMiimuMmiiiiuiiiiMiiiiHnmin 
aiiiitiiiMiiiiiiiiitiiiiiiiHiimiiiniiiiiiitiriiiiiitiiMiuiiiiriiit iii iMiiKiiiiiiiiMitiJiiiiiiitNiiiiiiniiiiiiHiiiiiiiiniiiiiiitiiiiiiiiiti'' 

=  MASON  SAFETY  TREAD — Lead  or  oarBoruD.'iim  Illled.  noD  slInpiTy.  i 

=  prevents  accldeou:  cot«  out  damage  siilu.  = 

=  KARBOLITH    CAR    FLCXJRING— For   steel   care:   Is  sanitary,    llgtal  = 

£  weight,  fire  proor,  non^llppery.  S 

I  STANWOOD  STEPS — SeH-cleanlng,  non^llppery,  light.  = 

=  Over  six  million  feet  used  without  accident  being  reported  within  the  knowl-  - 

H  edge  of  manufacturer.     Otu*  producta  uaed  on  all  leading  railroads  on  can  i 

=  and  stations.     For  details  adoreaa;  E 

=  AMERICAN  MASON  SAFETY  TREAD  CO..  Lowell,  Mass  = 

=  Branch  Office*:  Beaton,  New  York  City,  Philadelphia  I 

=  Ageodee  In  all  principal  cities.  s 

S  Joseph  T.  RyersoQ  A  Son,  General  Wemem  DUtrlbutora.  i 
'UluiMiiiNniiiMmiiiiiiiiiiitinitiiiiiiitiiiiiiiiuriiniiiiiiiiiiiiiiiimiiiriiiitiiiiiiimiiiHiiniiii'iiiiiiiHiimiiuiiiiiiiiniimiiiiiiiKiiiiS 


I^m    TRADEMARK     Wiik  I 

rvingSafsteP  ! 

(PATENTED)                 h^^^        REG  US  PAT  Off.           M  I 

I     ABSOLUTELY    NON- SLIPPING   ALWAYS  I 

I           WHt,!,^        IRVING  IRON  WORKS  CO.  I 

I             Cotoiog  2A2B          LONG    ISLAND    CITY,    N.    Y..    U.    S.    A  I 

^iiiiliimiiiiiniiiiiiiiiiHiiiiitiiiiriniiniiiiiiiiiiiiiniiiiinrinMiiiiiiiiiimiirtiiitiiniiiniiirMiitiiiiiiiiiiiin iiniiijiiiiniiiiiiiniiimH 
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I       UNIVERSAL  ANTI-SLIP  TREADS       | 

I  cars  and  station  steps.  I 

I         Universal  Safety  Tread  Company         | 

I  40  Court  St.,  Boston,  Mass.  | 
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COLUMBIA 

Sheet  Steel  Gear  Cases 
stand  hard  service 


111 


Gear  cases  receive  hard  service.  They're 
bumped  on  poor  paving  and  rough  track. 
They're  dragged  over  earth  and  snow. 
Dust  and  mud  conspire  to  reduce  their 
efficiency.  Fractures  lurk  around  their 
suspension  points. 

But  Columbia  Steel  Gear  Cases  are 
bump-proof  —  drag-proof  —  dust-proof 
— mud-proof  and  their  suspension  points 
are  fracture-proof. 

Made  of  sheet  steel,  this  gear  case  is  the 

most  reasonably  priced  high  quality  case 

obtainable.     This  Gear  Case  is  but  one 

of  a  long  line  of  accessories  that  we  make 

for  electric  railways.     Our  products  are 

used  by  the  largest  lines  in  the  country. 

Every  piece  of  equipment  we  make  is  built 

to  satisfy.    That's  true  of  all  the  articles 

below. 

We  also  supply  Gear  Cases  in 
Malleable  Iron 


The  Columbia  Machine  Works  &  Malleable  Iron  Company 

Atlantic  Ave.  and  Chestnut  St.,  Brooklyn,  N.  Y. 


A.  A.   GREEN,   Sales   Jlgr.,   50  Church   St..   New   York    City 
Kmest   Keller,    Frank    Hedley,   Brooklyn,   N.    Y. 
E.    ALLISON    THORNWELL,     1036-7     Atlanta    Trust     Bldg., 
Atlanta.  Ga, 


TOOLS 


J.  L.  WHITTAKER,  HI   Milk  SI..   Huston.  Mass. 

F.  F.  BODI.ER,  eo:i   .Monadnork   BIdK..  San  Francisco,  Calif. 

W.  .McK.  WHITE,  6713  Cornell  Ave.,  Chicago.  111. 


CAR  EQUIPMENT 


Armature  and  axle  straighteners 

Armature  shaft  straighteners 

Armature  buggies  and  stands 

Babbitting    molds 

Banding  and  heading  machines 

Car  hoists 

Car  replacers 

Coil  taping  machines  for  armature  heads 

Coil  winding  machines 

Pinion    pullers 

Pit   jacks 

Signal  or  target  switches 

Tension   stands 


Armature  and   axle   bearings 

Armature  and  field  coils 

Bearings    (axle   and    armature) 

Brush-holders    and    brush-holder    springs 

Brake,   door  and  other  handles 

Brake    forgings,    rigging,   etc. 

Car  trimmings 

Commutators 

Controller   handles 

Forgings    of   all   kinds 

Gear  cases    (steel  or  malleable  iron) 

Grid   resisters 

Third-rail  shoe  beams  and  accessories 

Trolley   poles    (steel)    and  wheels 
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BrUI    "Winner"    Seat 
for  interurban  cars 

(At  Top) 


Brill    "Winner"    Seat 
for   city    cars 

(At  Top) 


Brill  "Waylo"  Seat  for  Safety  Cars 

(At  Bottom) 


BRILL  SEAT  EXHIBIT 

A.  E.  R.  A.  Convention 

Particular  attention  is  invited  to  the  handsome  leather-upholstered 
"Winner"  Reversible-back  Interurban  Seat  exhibited  at  the  Convention. 

It  is  constructed  with  pressed-steel  pedestal,  pressed-steel  wall  and 
aisle  plates  and  with  either  stationary  or  adjustable  foot  rest. 

Let  us  send  you  a  copy  of  Brill  Bulletin  No.  246  which  will  give 
you  the  details  of  these  three  seats  and  other  types  which  we 
manufacture. 


The  J.  G.  Brill  Company  I 

PmL-A-DEUFamA..  Pa.. 


yi 


AMERrcAN    Car    Ca    —        C.C.  Kuhlman  Car  Co.      —      NA/ason    Mai^f'c  Co. 

STUOUIS      rs/lO.  Cl-CVE;i_Ah-lD.OmO  SOHirNjCFi  ETl-D.  MASS. 
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Brill  No.  27-MCB  Truck  Brill  No.  77-E  Truck 

Brill  No,  79-E  Truck 


Three  Brill  Trucks 

Exhibited  at  Convention 

A  part  of  the  Brill  Exhibit  which  contributed  much  to  its  success  was 
the  display  of  the  three  trucks  illustrated — the  No.  27-MCB-l  for  high- 
speed interurban  service,  No.  77-E-l  with  24-in.  wheels  for  low-level 
cars,  and  No.  79-E-l  standard  for  Birney  Safety  Cars. 

Each  of  these  trucks  is  constructed  with  Solid-forged  Sideframes 
which  not  only  indicate  strength  but  also  insure  squareness  of  the  truck 
frames  and  improved  riding  qualities. 


The  J.  G.  Brill  Company 

Pl-HL-A-DEI-FamA..  Pa.. 


m 


American    Car    Co.    —        G.C.  Kuhlman  Car  Co.      —      Wason    MAMrc  Co. 

ST.     l_DUIS      IVIO.  Cl-EVEl_ArNiO.OMlO.  SORir-JCFI  EUD.  MASS 
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Basic  Principles  of  the: — 

American  Electric  Railway  Association 

AMERICAN  public  demands  efficient  and  adequate  transportation. 

ELECTRIC  propulsion  is  the  most  satisfactory  and  most  economical  method. 

'RAILWAY  transportation  is  a  fundamental  necessity  and  is  essential  for  the 
development  and  growth  of  our  country. 

ASSOCIATION  of  all  railway  men  is  necessary  for  the  mutual  benefit  of  the 

industry  and  the  public. 


w 


"^WESTINGHOUSE 
ELECTRIC 


Co-operation  with  the  American  Electric 
Railway  Association  to  the  fullest  extent  is 
the  Westinghouse  aim  in  the  manufacture  of 
equipment  and  in  the  rendering  of  service. 

All  Westinghouse  standard  motors  conform 
in  detail  to  A.  E.  R.  A.  standards,  and  their 
design  includes  every  improvement  developed 
by  the  industry.  The  welfare  of  the  Electric 
Railway  industry  is  the  foremost  consideration 
in  every  Westinghouse  development. 

Call  at  the  Westinghouse  Exhibit  during 
the  1 920  Convention  and  inspect  these  motors 
and  many  other  equipment  parts  for  use  on 
all  classes  of  electric  railway  lines. 

WESTINGHOUSE  ELECTRIC   &  MANUFACTURING  COMPANY 
East   Pittsburgh,   Pa. 
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250  ''Bungalow**  air  compressors  selected 
by  Largest  Electric  Railway  Line 

All  the  largest  orders  for  Safety  Cars  include  the  "Bungalow"  air  compressor 
. — Brooklyn,  200;  Eastern  Massachusetts,  250;  Public  Service  Corpoation  of 
New  Jersey,  200.  The  highly  satisfactory  service  rendered  by  this  dependable 
machine  resulted  in  its  selection. 

Its  light  weight,  low  build,  compact  and  rugged  form — and  above  all,  its  abso- 
lute dependability,  recommends  the  "Bungalow"  to  exacting  electric  railway 
service. 

Not  only  the  large  systems  select  the  "Bungalow,"'  but  many  smaller  ones  as 
well.  The  "Bungalow"  is  installed  on  3306  Safety  Cars  operating  on  185 
different  electric  railways  in  the  United  States. 

Brake  Building  Our  Business  for  a  Lifetime 

Westinghouse  Traction  Brake  Company 

General  Offices:  Pittsburgh,  Pa. 
Works:  Wilmerding,  Pa. 


New  York 
San  Francisco 


Washington 


Chicago 
St.  Louis 
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The 

Public  Utilities 
Commission  of 
the  State  of 
Rhode  Island 

Decides : 

that  "there  has  been  a  marked  development  in  the  application  of  auto- 
matic safety  devices  for  one  man  car  operation  since  the  previous  de- 
cision of  the  Commission."  "* 

In  order  to  provide  better  service  and  cut  operating  costs  the  Newport 
and  Providence  Railway  Company  petitioned  the  State  Commission  for 
permission  to  use  safety  cars.  Several  years  before  this  commission  had 
dismissed  a  like  petition  because  of  the  inefficiency  of  safety  devices. 

Modern  safety  devices  won  this  petition  for  the  trolley  company.  Hold 
fast  to  these  specifications. 

It  Is  a  Genuine  Safety  Car  Only  When 

it  is  equipped  with  automatic  laborless  apparatus,  so  interlocked,  that  regardless  of  the  illness 
or  distraction  of  the  operator,  the  power  will  be  cut  off  instantaneously,  the  airbrakes  and 
Sander  apply  immediately  thereafter  and  the  doors  unlatch  for  safe  and  easy  exit.  Furthermore, 
it  is  a  Safety  Car  only  when  the  doors  must  be  closed  and  the  step  folded  before  the  car  can 
start,  and  when  the  airbrake  must  be  applied  before  the  doors  are  opened  and  the  step  lowered 
in  bringing  the  car  to  a  service  stop. 

SAFETY  CAR  DEVICES  COMPANY 

Main  Office— Boatmen's  Bank  Bldg.,  ST.  LOUIS,  MO. 

CHICAGO  WASHINGTON,    D.    C.  NEW   YORK  PITTSBURGH  SAN    FRANCISCO 

Railway   Exchange   Bldg.  Munsey  Bldg.  City    Investment    Bldg.       Westinghouse    Bldg    Southern   Pacific   Bldg. 

CANADA — Canadian  Westinghouse   Co.,   Ltd.,   Hamilton,   Ont. 
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p"  Trolley  Wire  Keeps  The  Overhead 
Line  Intact  on  Tampa's  Important  Streets 


Tampa  cars  run  from  15-ton  open-benchers  of  the  past 
down  to  the  little  safety  car  of  less  than  half  that  weight. 

Most  of  them  foregather  on  Franklin  Street,  the  liveliest 
part  of  a  lively  city. 

That's  the  place,  of  course,  where  the  Tampa  Electric 
Company  put  up  No.  00  Phono-Electric  Trolley  Wire  a 
couple  of  years  ago — just  as  it  did  on  many  curves. 

And  the  proved  toughness  and  durability  of  Phono- 
Electric  Trolley  Wire  will  keep  these  critical  parts  of  the 
system  free  from  overhead  breakdown  and  replacements 
for  many  years  to  come. 
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Rising  Prices  Have  Hit  Coal 
Harder  Than  Copper  | 

I  Good  Bonding  Saves  Coal  | 


While  the  cost  of  coal  has  hit 
the  sky,  copper  and  rail  bonds 
have  advanced  but  slightly. 
Every  poorly  bonded  joint  adds 
its  extra  charge  to  your  power 
cost.  Extra  money,  enough  for 
good  bonding,  is  going  to  the 
coal  man  or  the  central  station. 

Poor  bonding  causes  low 
voltage.  Low  voltage  causes 
burnt-out  armatures.    Burnt-out 


armatures  keep  cars  in  the  barn 
and  high  priced  workmen  busy. 

Labor  is  every  bit  as  cheap  on 
the  track  as  in  the  shop.  And  it 
is  fullv  as  easv  to  hire  men  for 
bonding  as  to  find  armature 
winders. 

"The  Return  Circuit"  and 
"The  Truth  About  Rail 
Bonding"  are  interesting  and 
enlightening.  Shall  we  send 
them? 


THE  OHIO  BRASS  COMPANY,  Mansfield,  Ohio 


Manujactures:  Trolley  Ma- 
terials, Kail  Hands,  High 
Tension  Insulators,  Third 
Hail  Insulators. 


New    York,    Philadelphia, 

Chicago,    Pittshurgh,    Los 

A  n  |{  e  I  e  s,    San    Francisco, 

Paris,   France 


f     i 


"You  Are  Paying  More  for  Poor  Bonding  than  Good  Bonding  Costs."     O-B   Bonds  Are  Good 
Bonds.    A  few  representative  types  are  shown  here. 

T  T I  F 


Type  F-3  Bond. 

Cont-ealt^    Type    of    Bond,    installed    under 

Bpllce  bar. 


Type  AW-3  Bond  for  Ball  of  Rati. 
Also  made   for   Bane  of  Rail. 

OB  Arc  Weld  Bonds  have  four  fundamental 
features     which     Himplify    installa.ion    and 

ijiake  a  better  wetd  po/tsible. 


Type    ST-*^    Bond. 


ft'H   Oas    Weld  Bonds  were  pioneers. 
They    still    stand    first. 


Type  E-'^  Bond. 

A    long    I»oihI    for    around    the    splice    bar. 

Kfii^^cfi^lly    valuable    on    Joints    where    rail 

movement   U  considerable. 

O-B  Stud    Terminal  Bonds  are   made   in  all 
lengths    and    capacities    with     either    com- 
pressed   or   pin    driien    terminals. 


MiiiimrtuiiiiimiiiiiiiiiiiiiiiiiiiiiiiimiiiMiiiHiituHiiiiiiiimHiHiiiiiiiiHiiiifii 
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In  Philadelphia 


"A  Stitch  in  Time  Saves  Nine" 

and  the  Ultimate  Result  is 

Repeat  Orders,  the  Best  Proof  of  Satisfaction 

Twelve  years  ago  our  entire  time  and  effort  was  being  concentrated  on 
grinding  tracks  for  others. 

At  the  present  time  our  entire  time  and  effort  is  being  concentrated  on 
attempting  to  get  out  repeat  orders  for  the  many  large  electric  railways 
which  have  found  the  Railway  Track-Work  Company's  grinders  indis- 
pensable for  properly  maintaining  their  track. 

Reciprocating  Track  Grinders 

have  proven  so  satisfactory  in  England  that  repeat  orders  for  four  ma- 
chines already  have  been  received.  Its  use  has  gradually  spread  to  the 
four  corners  of  the  earth  and  wherever  the  amount  of  trackage  has  war- 
ranted it,  repeat  orders  have  been  received.  Its  performance  gives  posi- 
tive satisfaction  under  all  conditions. 

With  the  Reciprocating 
Track  Grinder  rails  can  be 
ground  rapidly  and  accu- 
rately by  untrained,  ordi- 
nary workmen  to  a  degree 
of  smoothness  which  is 
equal  to  that  of  newly  laid 
track.  No  minute  adjy3t- 
ments  are  necessary.     /?.:" 

RAILWAY  TRACK- WORK  CO. 

3132-48  East  Thompson  St.,  Philadelphia,  Pa. 


EXCLUSIVE  AGENTS: 


ATLAS  EAILWAT  SUPPLY  CO. 
Chicago,  IlL 


ELECTRICAL  ENGINEERING  4 

MANTTFACTtTRING  CO. 

Pittsburgh.  I  a. 


CHAS.  N.  WOOD  CO. 
Boston,   Mass. 


HITCHCOCK    LX.OTD    &    CO..    Inc 
T7A  Qneen  Victoria  St.,   E.  C. 
London.    England 
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63%  for  Bearing  and  37%  for  Reinforcement 


IN  Steel  Twin  Ties  the  economical  distri- 
bution of  Steel  under  the  work  a  tie  is 
called  on  to  do  takes  these  percentages. 

The  larger  proportion  of  the  Steel  goes 
into  the  Three-Foot  by  Thirteen-Inch 
Bearing  Plates,  which  are  Five-sixteenths 
Inch  thick.  Flanged  sides  provide  for 
stresses  in  the  plates  and  in  combination 
with  the  Three-Foot-Long  Bearing  utilize 
all  the  Steel  in  them. 

The  smaller,  but  equally  important, 


proportion  goes  into  the  Three-Inch  Chan- 
nels, which  weigh  Four  Pounds  to  the  foot. 

They  space  the  rail  so  accurately  that 
no  gauge  is  needed  in  laying  Steel  Twin 
Ties. 

They  also  reinforce  the  track  founda- 
tion at  Three-Foot  Intervals.  > 

This  efficient  distribution  of  Steel  is 
the  fundamental  principle  of  permanent, 
proved  construction  at  less  first  cost  than 
wood  tie  probabilities. 


The  International  Steel  Tie  Company 

Manufacturers  of  Steel  Twin  Ties  and  Crossing  Foundations 
16702  Waterloo  Road  CLEVELAND,  O. 
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tXe  RESILIENT  RAILWAY  TIE 


Builds  Track  with  no  come  Back 


In  the  construction  of  new  road-bed, 
an  important  factor  to  be  considered  is 

Resiliency 

A  resilient  road-bed  is  not  only  less 
noisy  and  more  easy  riding,  but  les- 
sens wear  and  tear  on  equipment. 

Dayton  mechanical  ties  afford  this  re- 
siliency so  important  in  modern  track 
construction.  A  cushion  of  asphalt 
is  the  shock  absorbing  medium.  Re- 
sult— Resiliency. 

Build  your  track  with  no  comeback. 

THE    DAYTON     MECHANICAL    TIE     CO.,     704    COMMERCIAL    BUILDING,    DAYTON,    OHIO 
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These  Keystone  Spe- 
cialties are  Standard 
Equipment  on  nearly 
all  Safety  Cars. 


Golden  Glow  Keystone 

Headlights  Rotary    Gongs 

Keystone  Keystone 

Air    Sanders  Trolley   Catchers 


Faraday  Car  Signal  Systems 


Keystone  Steel  Gear  Cases 


M:j^mriin 


I 


Keystone-Hunter    Destination    Signs 

Always  specify  them  for  they 
will  serve  you  well.  Write  for 
Bulletin  No.  167,  showing  many 
other  Keystone  specialties  for 
use  on  safety  cars. 


Keystone  -  Hunter 
Illuminated  Signs 


When  you  put  Keystone  or  Hunter 
Illuminated  Car  Signs  on  your  cars 
you  will  do  more  than  label  them — 
a  bright  illuminated  sign  is  an  in- 
ducement to  ride,  it  is  excellent  ad- 
vertising. For  example,  how  many 
thousands  of  times  have  men  said, 
"There  comes  our  car,  let's  ride," 
after  having  seen  the  illuminated 
sign  a  block  away. 

Order  signs  now  for  your  cars. 
They  are  standard  equipment  on 
safety  cars  and  thousands  of  other 
cars. 

Write  for  data  sheets. 


I  Elix:iiric  Si>KVTcaB>  SxjppI/Ies  Ca  | 

=                                       Manufacturer  of  Railway  Material  and  Electrical  Supplies  = 

^                PHILADELPHIA                                      NEWYORK                                      CHICAGO  S 

=  17th  and  Cambria  Streets                         50  Church  Street                         Monadnock  Building  = 

^S                                        Canadian  Distributors:  Lyman  Tube  &  Supply  Co.,  Ltd.,  Montreal,  Toronto  ^B 
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CHAPTER  TWENTY-TWO 


THE  ALL-BUT  PERFECT  STATE 


and  the  City  Shall  Operate  a  FAIR  Box 


In  the  Ail-But  Perfect  State  there  will  be  taxes  for 
all  the  people  all  the  time — not  as  on  earth  wherr 
part  of  the  people  are  taxed  all  the  time. 

Witness  the  electric  roads  paying  stoutly  for  a 
street  right  of  way  and  all  the  rest  go  free. 

Everv  man  must  have  a  show  with  ever\  other  man. 


The  trolley  and  the  jitney  will  travel  together,  each 
bearing  its  fair  share — but  the  jitney  shall  be  digni- 
fied by  the  name  of  omnibus  and  sanctioned — even 
operated  by  the  railway. 

The  Dynamotor  will  keep  rails  in  shape  and  the 
collections  from  the  busses  will  keep  the  street  in 
shape. 


READING  NUMBER  TWENTY-TWO 

Q.  Will   the   Dynamotor   be   on   display    at   the    Atlantii? 
Ci  y    Convention? 

A.  By  all  means,  and  exhibits  of  its  work  in  bonding  ano 
welding  rails — also  of  shop  repairs. 


Rail  Weldind  and  BondincJ  Companv 


Cle  veland. .  Ohio . 
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NATIONAL  PNEUMATIC 


J^mumatiml 


To  Get  This  Speed 

The  very  instant  you  hear  the  click  of  the  closing  door,  you 
/ee/  that  the  car  is  on  its  way. 

The  conductor  doesn't  stop  his  collection  of  fare  to  tug  at 
door  levers  and  to  pull  at  bell  cords;  nor  does  the  motorman's 
brain  require  the  hundredth  of  a  second  to  comprehend  and  put 
the  starting  signal  into  action. 

Nothing  so  slow  is  necessary  when  the  unlimited  power  of 
compressed  air  and  the  lightning  speed  of  electricity  are  there 
to  do  the-  work  as  embodied  by 

National  Pneumatic  Door  and  Step  Control  with  the  exclu- 
sive Safety  Interlocking  features  that  start  the  car  automatically 
and  instantaneously  from  the  first  notch  of  the  controller. 

Make  Your  Peak  Periods  Produce  Maximum  Profits  and  Efficiency 

National  Pneumatic  Company,  Inc. 

50  Church  St.,  New  York  Edison  Bldg.,  Chicago 

Works:     Rah  way,  N.  J. 
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Don't  be  misled  into  the  belief  that  "business  is  good"  just 
because  the  passenger  traffic  on  your  property  is  heavy. 

In  itself  that  means  little.  It's  not  the  number  of  passengers 
carried  but  the  number  of  jares  collected  and  turned  over  to 
the  treasurer  that  determines  gross  revenue  and  profits. 

In  other  words,  lost  fares  are  a  liability;  or,  look  at  it  this 
way.  "The  recovery  of  one  5  cent  fare,  heretofore  missed, 
means  a  net  profit  of  5  cents  free  from  all  operating 
charges." 

The  function  of  Johnson  Fare  Boxes  is  to  collect  and  register 
the  fares  "heretofore  missed." 

That  they  accomplish  this  result  is  evidenced  by  the  fact  that 
hundreds  of  progressive  electric  railways  in  the  country  are 
adding  3  to  10%  to  their  receipts  through  their  use,  at  the 
same  time  speeding  up  schedules  and  improving  service. 

Write  to  any  of  the  more  than  200  companies  using 

Johnson  Fare  Boxes  and  verify  this.     Then  write  to  our 

engineering  department  for  complete  data. 


JOfHNSON   FARE  BOX  COMPANY 

Ravenswood,  Chicago,  111. 
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More  Good  Men 

ARE  WANTED 
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Electrical  Engineers  Make  Big  Money 
^^Roll  up  your  sleeves'^ — become  an 

ELECTRICAL  ENGINEER 

You  can  qualify  in  a  very  short  time 

There  has  never  been  a  time  when  the  electrically  trained 
man  couldn't  get  a  real  man's  sized  job  at  a  big  salary.  There 
have  always  been  more  such  jobs  than  there  were  men  to  fill 
them.  Today  the  demand  is  greater  than  ever.  The  wonder- 
ful possibilities  of  electricity  are  not  half  realized.  New  uses 
for  electrical  energy  are  being  discovered  every  day. 

Civilization  Depends  on  Electricity 

The  profession  needs  more  good  men 

The  man  who  knows  the  fundamentals  and  knows  that  he  knows 
them,  gets  the  best  positions.  It  is  the  trained  man  who  gets  ahead. 
He  works  with  confidence,  knows  exactly  what  to  do, — when  and 

how  to  do  it.    There  is  no  reason  why  you  can't 

master  this  lucrative  interesting  profession  quickly.      Ii.  |.™»>»  f^  train   Ho'ht 

The  instruction  we  give  you  makes  mastery  easy.      **•  r**/  *  *■"  ••*  <**"  *  'SUi 

»p  •  11     1  •   .  — to  follow  the  teach- 

Turn  your  idle  hours  into  a  ing  of  men  who  know 

profession  to  be  proud  of         fr<»™  practical  experience. 

Surely  you  have  an  hour  or  two  a  day  that  bring 
you  in  nothing — time  that  you  waste.  This  time  is 
worth  money  if  you  will  use  it  right.  You'll  find 
our  instruction  interesting  and  easy  to  understand. 

Where  Technical  terms  are  used 
they  are  explained  and  simplified 


Now  is  the  time  to  start— don't  wait  until  a  more 
convenient  season.  The  sooner  you  start  training 
the  quicker  you'll  be  classed  as  a  regular  Electrical 
Engineer  with  a  big  job  and  big  pay.  Send  no 
money — use  the  coupon  below — get  our  latest 
bulletin  on  this  course — then  decide. 

American  School  of  Correspondence 

Dept  E  725 
Drezel  Avenue  and  58th  Street,  Chicago,  U.  3.  A. 


What  This   Man 
Has  Done 

You  Can  Do 


Pocatello,  Idaho 
Gentleman: 

I  have  nothing  but  praise 
for  your  instruction  courses 
*  *  *  I  am  now  manager  of 
an  automatic  telephone  com- 
pany in  this  city.  My  suc- 
cess I  attribute  entirely  to 
my  Electrical  Engineering 
Course  with  you,  and  take 
this  opportunity  of  thanking 
you. 

Yours  very  trulv, 
E.  L.  FARWELL 


WE  HAVE  TRAINED  THOUSANDS  OF  OTHERS-WHY  NOT 
YOU?    START  NOW-MAIL  THIS  COUPON  TODAY 


AMERICAN  SCHOOL  OF  CORRESPONDENCE.  Dept.  E725.  ChicaKo.  U.  S.  A. 


I  want  job  checked- 

.  Architect •S.OOO  to  $15,000 

..BuilditiB  Contractor „ 6,000  to   10.000 

..Automobile  Engineer 4,000 to   10,000 

..Automobile  Repairman 2,500  to     4.000 

..Civil  KnKineer 6,000  to    15,000 

..Strucural  Enprineer „ 4,000to    10,000 

..Business  Mana^rer 6,000to    16,000 

..Certifieil   Public  Accountant 7,000to    15,000 

.  Accountant  and  Auditor 2,500to     7,000 

..Draftsman  and  DesiRner 2,500  to     4,000 

..Electrical  EoKincer 4,000  to    10,000 

..General  Education In  one  year 


tell  nne  how  to  get  it. 

Lawyer $6, 

Mechanical  Engineer 4, 

Shop  Soperitendent 3 

Employment  Manager 4, 

Steam  Enwineer 2, 

.....Foreman's  Course 2, 

Photoplay  Writer 2, 

..  ..Sanitary  Engineer 2, 

Telephone  Lnirineer 2, 

TelcKraph  Engineer 2, 

High  School  Graduate 

Fire  Ineurance  Expert 8, 


,000  to  116.000 
,000  to  10,000 
,000  to  7,000 
,000  to  10,000 
,000  to  4,000 
,000  to  4.000 
.000  to  10,000 
,000  to  6,000 
1.600  to  6.000 
,600  to  5,000 
In  two  years 
,000  to   10,000 


Name Addrew.. 


TELEGRAPH 


TELFPHONE 
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Means  a  Fair  Return  and  a 
Steady  Return 

Your  most  worthy  reason  for  the  preference  of 
the  public  over  the  jitney  interloper  is  that  you 
have  always  given  a  service  that  takes  the  lean 
with  the  fat  as  a  matter  of  duty  and  fairness. 

So,  too,  our  most  worthy  reason  for  your  prefer- 
ence is  that  Collier  Service  also  takes  the  lean 
with  the  fat. 

There  is  no  offer  of  extraordinary  profits  this 
year  and  heavy  losses  for  years  afterward;  but 
a  fair  and  a  steady  return  that  leaves  no  care  to 
you  but  the  cashing  of  your  checks.  ^ 

When  you  sign  a  Collier  contract  you  know 
exactly  where  you  stand  for  the  full  term  regard- 
less of  any  fluctuations  in  the  market  for  car 
card  advertising,  for  that  worry  is  up  to  us. 


kuL^^^Mi 


Candler  Building,  New  York 
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Even  in  details  of  the  overhead  construction  the  degree  of 
dependability,  cost  of  installation  and  ease  of  replacement 
materially  affect  operating  costs. 


(Three 
point 
bearing 


Screw 

tightened 
in  place 


Exclusive  locking  feature  insures 

dependability  of  Form  A  Clamp 

Little  features  of  design,  exclusive  G-E  patents  have 
placed  the  Form  A  clamp  in  a  class  by  itself. 

The  triple  lock  countersink,  for  instance,  makes  it  pos- 
sible to  lock  the  ear  securely  to  the  wire  by  a  hammer 
blow  on  each  screw-head  opposite  one  of  the  nicks  in 
the  countersink.  The  screw  thread  is  not  damaged  and 
yet  the  screw  cannot  back  out  in  service.  Thus  the 
clamp  is  easily  installed  or  replaced. 

The  bevelled  lips  of  the  clamp  give  ample  trolley  wheel 
clearance  and  G-E  electric  oven  sherardizing  protects 
the  clamp  from  the  weather. 

Specify  Form  A  Clamps  on  your  next  order 


General^Electric 


General  Office 
Schenectady.  NY 


Company 


Sales  Offices  m 
all  large  cities 
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Promptness  at  Meetings 

Urged  on  Convention  Delegates 

ONE  of  the  greatest  aids  toward  securing  a  maximum 
of  results  from  the  sessions  at  Atlantic  City  will 
be  the  promptness  with  which  the  delegates  reach  the 
meeting  halls.  The  time  which  it  is  practicable  for  any- 
one association  to  devote  to  business  sessions  is  limited, 
being  not  more  than  three  hours  a  day  for  three  or  at 
the  most  four  days.  If  the  cost  of  these  meetings  in  the 
way  of  traveling  expenses,  etc.,  of  the  delegates  should 
be  divided  by  the  number  of  minutes  devoted  to  sessions 
the  co.st  of  each  session-minute  for  each  association 
would  probably  be  found  to  be  a  very  large  sum,  running 
probably  into  the  hundreds  of  dollars.  Of  course,  such 
a  computation  would  not  be  entirely  fair  as  to  the  cost 
of  the  time,  because  the  benefits  from  meetings  of  this 
kind  are  not  confined  to  the  work  done  actually  during 
the  session.  Nevertheless,  while  it  would  be  hard  to 
evaluate  that  time  in  actual  dollars,  it  is  admittedly 
great.  Railroad  men  who  know  the  necessity  of  main- 
taining schedules  on  their  properties  should  be  equally 
ready  to  do  the  same  with  their  association  meetings, 
and  we  hope  that  delegates  will  make  a  special  point  this 
year  of  being  prompt  at  the  meetings  so  they  can  be 
begun  at  the  appointed  times. 


Quibbling  About  Pennies 
While  Lavishing  Dollars 

"■pENNY  wise  and  pound  foolish"  is  about  the  true 
A  characterization  of  the  action  of  the  people  of  some 
localities  (or  their  so-called  champions  in  public  office). 
While  they  strenuously  oppose  an  increase  of  1  cent  in 
the  rate  of  fare  on  the  street  car,  they  lavish  money  on 
luxuries,  insist  on  the  best  cuts  of  meat,  wear  silk 
stockings  and  silk  shirts  to  work  and  think  nothing  of 
paying  twice  or  three  times  as  much  for  these  items  as 
they  did  before  the  war — if  indeed  they  bought  them  at 
all  before  the  war. 

To  look  at  this  situation  more  concretely,  consider 
for  instance  the  building  laborer  of  Chicago.  In  1914, 
when  the  fare  on  the  elevated  lines  was  5  cents,  he  could 
buy  eight  rides  for  an  hour's  wages.  With  the  fare 
existing  today,  or  10  cents,  this  same  building  laborer 
can  buy  eleven  rides  for  an  hour's  wages  and  have  more 
than  the  price  of  a  newspaper  left  over.  His  transpor- 
tation today  is  relatively  cheaper  than  it  was  six  years 
ago.  What  has  been  said  of  the  building  laborer  is 
pretty  nearly  true  of  workers  in  general. 

Or  looking  at  the  problem  in  another  way,  it  was 
pointed  out  to  the  citizens  of  Springfield,  111.,  the  other 
day  that  if  their  general  household  costs  had  increased 
no  more  than  their  electric  light  rates  their  grocery  bill 
would  still  be  the  same  as  in  1910;  if  their  coal  bill  had 
increased  no  more  than  their  gas  rate  they  would  be 
paying  only  $2.75  a  ton  instead  of  $4.16;  if  their  munic- 
ipal taxes  had  increased  no  more  than  their  car  fare 
their  city  tax  bills  would  be  only  40  per  cent  instead  of 
128  per  cent  higher  than  ten  years  ago. 


To  think  about  these  things  seriously,  and  to  take 
into  consideration  the  fact  that  the  times  are  in  general 
prosperous  and  that  every  one,  seemingly,  has  plenty  of 
money,  particularly  the  "poor,  down-trodden  laboring 
man,"  whose  interests  are  always  the  subject  of  wordy 
protection  on  the  part  of  politicians,  practically  forces 
upon  one  the  conclusion  that  the  opposition  to  increased 
fares  is  a  thing  of  small  concern  to  the  average  man 
and  is  almost  wholly  a  misguided  or  pernicious  activity 
of  politicians  in  behalf  of  the  non-interested  public.  It 
seems  to  us  that  the  politicians  would  attract  much 
greater  public  support  and  applause  if  they  would  uti- 
lize the  energy  and  talk  so  liberally  spent  in  fighting  a 
penny  or  two  increase  in  a  5-  or  6-cent  fare  in  a 
sincere  effort  to  reduce  the  price  of  $18  shoes,  $75 
suits,  20-cent  milk,  $14  coal,  exorbitant  house  rents, 
etc.,  any  one  of  which  items  offers  opportunity  to  pro- 
duce a  saving  large  enough  to  pay  the  family  car  fare 
for  a  year. 


Special  Fares  Logical 
for  Special  Services 

IN  OUR  larger  cities,  where  two  and  even  three  forms 
of  transportation  are  becoming  available,  namely,  the 
surface  car,  the  rapid  transit  train  and  the  motor  bus, 
the  question  arises  as  to  whether  these  different  forms 
of  transportation  with  different  speeds  should  charge 
the  same  rate  of  fare,  at  least  when  under  one  manage- 
ment. There  seems  to  be  no  logical  reason  for  such 
uniformity  if  we  are  to  take  an  example  from  steam 
railroading.  People  who  value  their  time  are  willing 
to  pay  more  to  ride  on  a  fast  train,  although  the  ac- 
commodations offered  are  otherwise  exactly  the  same. 

An  instance  similar  to  city  conditions  is  that  of 
travel  between  the  city  and  adjacent  suburbs.  We 
have  in  mind  one  case  where  the  average  commutation 
rate  of  fare  is  20  cents  and  the  running  time  thirty 
minutes,  as  compared  with  a  combined  trolley  and  rapid 
transit  run  which  costs  10  cents  and  takes  fifty  minutes. 
Yet  the  majority  of  regular  riders  pick  the  double-fare 
service,  apparently  for  two  reasons;  one,  the  greater 
speed,  and  the  other,  the  assurance  of  a  seat.  A  still 
more  pertinent  example  of  the  natural  tendency  of  the 
public  to  select  the  .faster,  costlier  service  was  noted  in 
the  article  on  the  Cleveland  Interurban  Railway  in  the 
July  31  issue  of  this  paper.  Many  Cleveland  workmen 
were  stated  to  be  paying  10  cents  for  a  fourteen-minute 
ride  in  preference  to  paying  5  cents  for  a  twenty-five- 
minute  ride.  j ,  , , 

Why  should  the  same  fare  obtain  for  a  ride  of  given 
distance  which  is  negotiable  in  sixty,  forty-five  or  thirty 
minutes,  as  the  ^vehicle  selected  varies  from  a  street 
car  averaging  eight  to  ten  stops  per  mile  to  a  rapid 
transit  line  stopping  but  once  or  twice  per  mile?  In 
most  cases  the  distances  given  for  the  unit  fare  on 
our  rapid  transit  lines  are  so  long  that  even  the  pas- 
sengers comment  upon  the  ingenuity  of  the  railway  in 
meeting  expenses,  yet  in  the  same  city  the  same  public 
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feels  that  the  surface  railway  fares  ought  to  be  de- 
creased, if  anything,  to  deserve  their  patronage  for 
short-haul  traffic. 

Still  another  instance  of  special  service  for  which 
patrons  cheerfully  pay  is  seen  in  the  case  of  special 
accommodations  furnished.  Again  referring  to  steam 
railroad  practice,  we  see  the  Pullman  parlor  car  and 
sleeping  car  as  accepted  and  even  welcomed  because 
they  supply  special  accommodations,  for  which  special 
charge  is  paid  without  complaint,  even  though  there  is 
no  gain  in  speed.  And,  further,  in  the  case  of  the  Fifth 
Avenue  Coach  Company  and  some  other  special  forms 
of  de  luxe  transportation,  patrons  gladly  pay  extra  fares 
for  the  accommodations — such  as  open-air  riding  and 
the  assurance  of  a  seat,  even  though  the  speed  is  much 
slower.  Compare,  for  example,  a  Fifth  Avenue  bus 
from  135th  Street  to  Fourteenth  Street  with  a  subway 
express. 

What  we  would  point  out  is  that  special  services 
deserve  and  will  be  accorded  special  fares.  The  deter- 
mination of  that  fare  is  affected  by  both  speed  and 
accommodation,  to  say  the  least,  and  the  answer  may 
not  always  be  simple.  However,  only  force  of  habit 
or  a  public  policy  opposed  to  it  can  keep  American 
operators  from  developing  this  desirable  and  proper  dif- 
ferentiation in  charge. 


Transportation — 

Knowledge  Versus  Ignorance 

WE  SOMETIMES  think  a  little  knowledge  is 
dangerous  and  we  are  inclined  to  believe  that 
lack  of  full  knowledge  in  conception  of  the  other  fellow's 
work  is  the  chief  cause  of  the  present  street  railway- 
motor  bus  controversy.  This  ignorance,  if  the  term  may 
be  applied  without  malice,  appears  in  three  places — the 
motor  bus  companies,  the  street  railway  companies  and 
the  political  arena.  Each  of  the  three  agencies  makes 
.statements,  quotes  figures  and  argues  from  its  respec- 
tive standpoint  and  with  its  respective  interests  in 
view.  We  question  the  knowledge  of  each  party  regard- 
ing the  transportation  business  and  vehicle  as  developed 
by  the  other  when  considering  the  street  railway  and 
the  motor  bus  companies  and  have  little  doubt  of  the 
ignorance  of  most  politicians  concerning  either  system. 

Transportation  knowledge  is  the  essential  key  to  the 
controversy  and  not  expert  knowledge  of  the  mechanism 
cf  the  street  car,  the  motor  bus  or  the  body  politic. 
Only  through  an  intensive  study  of  transportation  can 
the  place,  type  and  function  of  the  various  agencies  be 
determined,  and  there  is  little  to  stand  on  for  either  the 
motor  bus  company,  the  street  railway  company  or  the 
politician  who  attacks  the  problem  from  a  selfish  or 
narrow  standpoint.  We  are  frank  to  admit  that  the 
world  moves  and  that  transportation  methods,  vehicles, 
etc.,  are  subject  to  change ;  we  do  not  venture  to  predict 
the  ultimate  future  type  of  surface  transportation,  but 
we  are  firm  in  our  conviction  that  whatever  the  type,  it 
will  be  used  because  it  is  the  economic  social  and 
aesthetic  solution  to  the  transportation  problem.  The 
solution  may  involve  the  use  of  street  cars,  motor  buses 
and  other  transportation  types  as  "et  unknown,  but  we 
maintain  that  the  proper  people  to  solve  the  problem  are 
those  who  know  transportation  and  attack  the  problem 
from  that  standpoint.  The  street  railway  companies  are 
the  big  dealers  in  transportation,  with  fifty  years' 
experience  in  transportation  back  of  them.  By  all  logic 
they   should   solve  the   transportation   problems   of  the 


present  and  the  future,  whatever  may  be  the  agencies 
used  in  the  traffic.  Open-minded,  intelligent  effort  along 
developmental  lines  should  be  the  present  policy  of  street 
railway  companies,  and  right  now  there  should  be  a  well- 
directed  effort  to  find  the  place  of  the  motor  bus  in  trans- 
portation and  to  use  it  in  its  logical  place  in  connection 
with  the  existing  systems. 

Short-sighted  conservatism  and  extravagant  propa- 
ganda are  alike  out  of  place  in  dealing  with  public 
utility  developments.  Progress  based  on  knowledge  is 
the  logical  method  for  development  to  avoid  disaster,  and 
the  street  railways  have  the  strategic  position  to  obtain 
the  facts  and  direct  the  development. 


The  Industry's  Thinking  as 

Reflected  in  the  Convention  Programs 

WE  LOOK  to  the  program  of  the  American  Electric 
Railway  Association  and  its  affiliated  organiza- 
tions to  point  out  the  high  spots  in  the  business  by 
their  selection  of  topics  for  the  annual  and  other  meet- 
ings. The  interest  which  attaches  to  these  topics  is  a 
measure  of  the  virility  and  activeness  of  the  industry, 
a  sort  of  barometer,  so  to  speak.  Judged  from  this 
standpoint,  the  programs  made  up  for  the  Atlantic  City 
convention  this  year  are  excellent. 

Taking  up  first  the  program  of  the  parent  association, 
we  note  a  great  diversity  of  subjects,  although  there  is 
a  certain  unity  about  it.  It  covers  mainly  the  motor 
bus,  freight  and  express  traffic,  labor,  fuel  and  rate  of 
return.  Looked  at  another  way,  the  subjects  group 
themselves  roughly  as  relating  to  conducting  present 
activities  more  effectively  and  the  attempt  to  find  new 
transportation  fields. 

Of  particular  interest  at  this  time  is  the  motor  vehicle, 
truck  or  bus,  and  its  relation  to  rail  transportation. 
The  vital  question  is  that  suggested  in  the  title  of  the 
address  to  be  presented  by  G.  M.  Graham,  vice-president 
Pierce-Arrow  Motor  Car  Company,  namely,  "The  Motor 
Vehicle — Competitor  or  Ally  ?"  The  answer  will  be  out- 
lined by  other  speakers  as  well  as  him.  Of  course,  the 
answer  will  be  "Ally,"  but  then  we  shall  want  to  know 
how  it  is  to  become  such.  It  has  been  much  more  suc- 
cessful as  a  competitor.  This  topic  has  and  deserves  a 
fine  place  on  the  program. 

The  association  is  fortunate  in  having  captured  Gov- 
ernor Allen  to  talk  on  labor  matters.  A  more  harmoni- 
ous and  consistent  relation  between  men  and  manage- 
ment must  be  fostered.  The  Governor  is  bound  to  "say 
something"  along  this  line. 

Referring  now  to  the  programs  of  the  affiliated  asso- 
ciations, it  is  plain  that  these  organizations  are  broaden- 
ing out,  although,  of  course,  doing  so  along  the  lines  of 
their  specialties.  To  illustrate:  The  claims  men  will 
talk  mainly  about  accident  prevention  and  welfare  work 
rather  than  the  settling  of  claims;  the  engineers  will 
discuss  railroad  electrification  and  the  "super-power" 
plan,  in  addition  to  their  committee  reports;  the  ac- 
countants will  take  up  the  problems  of  general  finance 
and  the  accounting  profession  as  well  as  accounting 
details,  and  the  transportation  experts  will  consider 
merchandising  as  well  as  producing  what  they  have  to 
sell — rides. 

Another  fine  thing  about  the  convention  program  is 
the  plan  for  fostering  co-operation  among  the  several 
departments  of  the  electric  railway  organization. 
Viewed  narrowly,  inter-departmental  interests  ofttimes 
seem  to  conflict.  Thus,  the  mechanical  department  wants 
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the  cars  sturdy,  to  keep  them  out  of  the  shop,  whereas 
the  power  department  wants  them  light,  to  conserve 
energy,  and  the  transportation  people,  who  operate  the 
cars,  sometimes  have  ideas  of  their  own.  But  over  and 
above  their  own  petty  interests  these  fellows  are  con- 
cerned with  giving  good  service  at  a  reasonable  profit, 
and  the  more  keenly  they  realize  the  fact  the  better. 
Such  joint  sessions  as  are  provided  at  Atlantic  City  will 
foster  real  co-operation. 


Coal  Tests  Aid 

the  Purchasing  Agent 

IN  THE  present  struggle  to  secure  coal  enough  to  keep 
the  rolling  stock  and  shop  equipment  moving,  fuel 
testing  and  inspection  look  like  needless  refinements  to 
many  purchasing  agents.  Recent  inquiries  regarding 
the  relation  between  coal  tests  and  practical  operating 
results  brought  the  information  that  in  certain  com- 
panies very  little  interest  is  displayed  in  this  matter  at 
present.  Not  a  few  purchasing  agents  seem  to  think 
that  if  they  succeed  in  landing  carloads  of  coal  beside 
the  power  house  their  duty  is  done,  and  even  the  execu- 
tive circle  is  inclined  to  throw  up  its  hands  and  trust  to 
improved  conditions  in  the  future  rather  than  attempt 
to  have  fuel  analyzed  and  prices  readjusted  accordingly. 

Under  such  conditions  as  now  prevail  it  may  not  be 
feasible  to  purchase  coal  upon  a  B.t.u.  basis  or  to  settle 
bills  therefor  upon  a  standard  of  heating  value  only. 
Analyses  and  calorific  tests,  however,  point  the  way 
toward  fair  settlements,  and  even  if  the  purchasing 
agent  cannot  obtain  fuel  of  the  specified  quality  in  many 
cases  it  is  highly  desirable  that  he  should  know  what 
quality  he  is  getting.  In  case  more  clearly  normal  con- 
ditions prevail  later  in  the  market  the  knowledge  of 
variations  sustained  in  these  trying  days  will  be  very 
helpful  and  should  be  on  record.  If  abnormal  conditions 
prevail  for  years,  blind  buying  without  check-up  tests 
will  lose  money  to  an  unknown  degree  for  the  operating 
man.  It  is  not  unknown  for  a  carload  of  poor  quality 
coal  to  pass  through  four  or  five  selling  hands  between 
the  mine  and  the  ultimate  consumer,  and  at  present 
costs,  and  with  priorities  accorded  public  utilities,  the 
rejection  of  poor  quality  coal  should  be  prompt  and  de- 
cisive, if  based  upon  the  specific  information  which  the 
fuel  expert  can  supply. 

Finally,  a  study  of  the  relation  of  plant  efl[iciency  to 
fuel  market  conditions  emphasizes  the  importance  of 
analyses  as  a  means  of  ascertaining  station  efficiency. 
With  the  variations  in  quality  now  experienced  in  many 
localities,  the  pounds  of  coal  burned  per  kilowatt-hour 
delivered  at  the  station  bus  is  not  as  good  a  measure 
of  eflficiency  as  the  B.t.u.  per  kilowatt-hour.  Without 
definite  knowledge  of  the  quality  of  fuel  burned,  ob- 
tained at  short  intervals,  station  performance  becomes 
more  a  matter  of  guesswork  than  is  well.  Close  "tabs" 
on  fuel  quality  are  needed  all  along  the  line.  A  move- 
ment toward  more  centralized  fuel  buying  appears  to 
be  taking  shape  in  the  East,  a*nd  the  purchasing  agent 
who  tries  to  "go  it  alone"  will  do  well  to  consider  how 
his  purchasing  practice  can  be  improved  through  expert 
aid  and  co-ordinated  ordering. 


What  Will  the  Engineers  Discuss 
at  Atlantic  City? 

A  MERE  glance  at  the  program  arranged  for  the 
Engineering  Association  convention  this  year  indi- 
cates the  large  amount  of  work  that  it  is  planned  to 
accomplish.  The  other  associations  have  blocked  out  a 
lot  of  work  too,  but  by  the  very  nature  of  their  work 
a  vast  amount  of  detail  falls  to  the  engineers.  Due  to 
the  suspension  of  activity  of  the  various  committees 
during  the  war  period,  a  large  amount  of  work  was  left 
over.  This  has  been  fairly  well  "cleaned  up"  by  the 
present  committees. 

The  subject  of  standardization,  which  is  always  an 
important  one,  sticks  out  all  over  the  program.  This 
is  now  of  greater  value  than  ever,  because  the  manu- 
facturer members  are  represented  on  each  committee. 
One  thing  that  is  sure  to  come  up  for  discussion  in 
this  connection  is  the  effect  that  standardization  has 
upon  the  cost  of  operation  and  maintenance  of  equip- 
ment. All  engineers  should  come  to  Atlantic  City 
prepared  to  discuss  this  topic,  as  there  seems  to  be  a 
diversity  of  opinion  in  regard  to  the  effect  of  standard- 
ization in  reducing  cost.  The  far-reaching  effect  of 
standardization  will  be  further  emphasized  in  the  papers 
and  discussion  on  stores  and  purchases. 

At  the  end  of  last  winter,  when  certain  localities  were 
hard  hit  by  blizzards  and  other  evidences  of  winter,  the 
study  of  the  effect  of  severe  winter  conditions  on  equip- 
ment was  assigned  to  the  committee  on  equipment  for 
investigation  and  report.  Much  valuable  information 
has  been  collected,  and  this  special  report  should  again 
open  up  the  subject  at  a  time  when  the  railways  are 
ready  to  make  improvements  to  meet  the  problems  of 
the  coming  winter.  In  this  connection  the  develop- 
ments which  have  been  made  during  the  past  year  in 
perfecting  insulation  and  making  it  impervious  to  mois- 
ture should  form  a  subject  of  vital  interest  to  the 
industry.  Again,  the  lack  of  equipment  for  removing 
ice  from  between  and  along  railway  tracks  was  most 
forcibly  brought  to  the  attention  of  Eastern  roads  by 
the  several  severe  ice  and  sleet  storms  during  the  latter 
part  of  last  winter.  A  discussion  of  the  remedies  em- 
ployed and  equipment  found  useful  in  keeping  cars  in 
operation  in  spite  of  ice  and  snow  would  be  helpful. 

If  operating  engineers  have  any  criticisms  to  offer 
in  connection  with  the  service  obtained  from  equip- 
ment, these  engineering  sessions  will  afford  an  excellent 
place  in  which  to  bring  points  to  the  attention  of  the 
manufacturers.  Many  benefits  can  be  derived  from 
frank  criticism  and  discussion,  and  the  engineers  of 
all  manufacturing  concerns  are  eager  to  assist  in  any 
way  possible  that  will  help  to  prevent  and  remedy 
troubles  which  are  pointed  out  to  them. 

But  equipment  is  not  the  only  subject  of  engineering 
interest,  although  at  the  moment  it  is  a  salient  one.  The 
effects  of  the  advances  in  the  welding  art  upon  track 
construction,  the  progress  made  in  heavy  traction  and 
the  problems  of  the  power  engineer  are  all  entitled  to 
full  and  conscientious  consideration.  The  whole  con- 
vention is  going  to  be  a  worth-while  affair,  and  the 
engineers  are  going  to  hold  up  their  end. 


The  issue  of  Oct.   16  will  contain  full  reports  of  the  Atlantic  City  meetings  of 
the  American,  Accountants',  Engineering  and  Transportation  &  Traffic  Associations 
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Kansas  City  Operation  Analyzed 

City  Member  of  the  Board  of  Control  Makes  His  Sixth  Annual  Report  on  the  Kansas  City 

Railways — Discussion  of  the  Traffic,  Financial  and  Engineering 

Features  of  the  Year's  Operation 


ROBEKT  P.  WOODS,  city  member  Board  of  Con- 
trol, Kansas  City  Railways,  has  made  his  sixth 
-  annual  report  to  the  Mayor  and  the  city's  direc- 
tors in  the  Kansas  City  Railways.  Mr.  Woods  resigned 
Aug.  1,  to  accept  a  position  as  vice-president  and  gen- 
eral manager  of  the  Kansas  City,  Clay  County  &  St. 
Joseph  Railroad,  and  was  succeeded  by  Col.  E.  M.  Stay- 
ton  as  city  member  Board  of  Control.  On  July  7,  1920, 
SIX  years  of  operation  under  the  new  franchise  had  been 
completed,  and  during  this  time  the  personnel  of  the 
five  city  directors  had  been  unchanged  and  Mr.  Woods 
had  served  continuously  as  city  member  of  the  Board 
of  Control.  The  present  report,  which  is  abstracted 
below,  depicts  conditions  as  of  May  31,  1920. 

During  the  first  three  years  after  the  passage  of  the 
new  franchise  the  company  paid  out  $400,000  in  divi- 
dends and  had  a  surplus  of  more  than  $1,000,000  left 
in  its  property,  but  during  the  two  years  and  eleven 
months  following,  although  the  gross  income  increased 
over  that  of  the  former  period,  the  operating  expenses 
increased  so  greatly  that,  considered  as  a  whole,  the 
company  has  created  a  deficit  of  more  than  $4,000,000. 
The  operating  ratio  was  about  70  per  cent  for  the  first 
three  years  after  the  passage  of  the  franchise,  but  dur- 
ing the  past  two  years  and  eleven  months  the  ratio  of 
operating  expenses  to  gross  earnings  has  been  95.9  per 
cent.  There  have  been  two  increases  in  wages  within 
the  past  fiscal  year  and,  compared  to  conditions  in  1916, 
the  following  table  gives  the  percentage  of  wage 
increases : 

Trainmen,  first  six  montlis 127.28 

Trainmen,  second  six  months 116.27 

Trainmen,   second  year 103.85 

Trainmen,    tiiird    year 83.33 

Firemen 156.41 

Oilers   156.il 

Painters    55.56 

Machinists   40.63 

Track  laborers   123.53 

Linemen    89.66 

Fare  increases  have  been  granted  throughout  the 
period  of  the  franchise  operation  and  at  the  present 
time  there  is  a  cash  fare  of  8  cents,  a  paper  ticket  rate 
of  7  cents  when  purchased  in  lots  of  five  and  a  metal 
token  which  sells  for  7i  cents. 

The  report  shows  a  very  interesting  graphic  tabu- 
lation of  the  proportion  of  cash  fares  to  tickets  during 
March,  April  and  May,  1920,  taking  Wednesday,  a  nor- 
mal day,  as  typical  of  average  conditions.  The  tabula- 
tion shows  that  for  each  month  65  per  cent  of  the 
receipts  were  in  the  form  of  metal  tokens,  25  per  cent 
were  in  the  form  of  the  paper  tickets  and  only  about 
10  per  cent  were  cash  fares. 

For  the  month  of  June,  1920,  the  average  number  of 
cars  operated  daily  was  661.6,  as  compared  to  a  daily 
average  of  only  579.2  for  June,  1919.  This  increase 
was  due  to  new  equipment  purchased  and  placed  in 
operation  where  it  was  most  needed  and  to  a  redis- 
tribution of  the  old  equipment,  which  has  in  addition 
been  put  in  better  condition,  thereby  decreasing  the 
number  of  cars  in  the  shops  for  repair.    John  A.  Beeler, 


traffic  expert  of  New  York  City,  has  co-operated  with 
the  Board  of  Control  in  bringing  about  needed  changes 
and  betterment  in  service.  There  has  been  continuous 
and  serious  difficulty  throughout  the  year  with  fuel,  as 
to  quantity  and  quality,  and  some  trouble  in  the  power 
house  operation.  Two  new  substations  were  placed  in 
operation  and  automatic  control  equipment  was  placed 
in  two  other  substations. 

The  gross  income  from  the  property  for  the  last  two 
years  and  eleven  months  was  $25,595,566.97.  The  oper- 
ating expenses  were  $24,500,070.11,  leaving  an  operat- 
ing income  of  only  $1,095,496.86.  Neither  the  6  per 
cent  on  the  capital  value  in  Missouri  nor  that  in  Kansas 
was  earned  and  the  fixed  charges  for  this  period 
amounted  to  more  than  $5,000,000,  thus  making  a  deficit 
to  fixed  charges  alone  for  the  period  of  $4,228,936.40* 

Transportation  and  Construction 

The  company  did  a  considerable  amount  of  recon- 
struction work  during  the  period  and  the  following  esti- 
mate gives  the  cost  for  the  complete  reconstruction  in 
1920  of  about  2  miles  of  single  track  on  paved  streets 
in  congested  districts,  including  the  cost  of  dismantling, 
maintaining  and  constructing  temporary  diverting 
tracks : 

Total  cost  $142,313.40,  divided  between  material, 
$82,202.77,  and  labor,  $59,815.63. 

These  figures  show  the  extremely  high  cost  of 
approximately  $70,000  per  mile  for  the  reconstruction 
of  track  under  heavy  city  traffic  conditions  with  existing 
labor  and  material  prices.  The  company  spent  more 
than  $81,000  in  making  additions,  betterments  and 
renewals  during  the  year,  and  of  this  sum  $49,000  was 
spent  for  material  and  $32,000  for  labor.  The  present 
total  mileage  of  single  track  is  315.73,  of  which  249.149 
is  in  Missouri  and  66.581  in  Kansas. 

In  discussing  transportation  the  report  brings  out  the 
fact  that  the  situation  in  general  looks  much  brighter 
than  it  has  for  three  years.  In  the  opinion  of  Mr. 
Woods  the  service  is  better  now  than  it  has  ever  been, 
especially  when,  in  addition  to  many  improvements 
made  in  regard  to  the  tracks  and  additions  to  equip- 
ment, the  following  conditions  are  considered: 

1.  That  more  cars  are  in  service  now  than  there  have 
been  in  the  past,  and  this  notwithstanding  the  fact  that 
there  are  from  35,000  to  45,000  fewer  passengers  being 
hauled  each  day  than  there  were  three  years  ago. 

2.  That  the  service  is  better  adjusted  to  the  present 
needs. 

3.  That  the  speed  of  the  cars  has  been  increased, 
especially  in  the  downtown  districts. 

4.  That  the  intercity  viaduct  has  been  opened  for  street 
car  traffic. 

For  the  eleven  months  ended  May  31,  1920,  the  com- 
pany carried  111,263,827  revenue  passengers  with  a  car- 
mileage  of  22,442,466  and  a  total  passenger  revenue  of 
$7,842,696,  as  compared  with  the  year  ended  June  30, 
1919,  which  had  21,174,642  passenger  car-miles,  109,- 


•The  company  was  placed  in  Hie  liands  of  a  receiver  on  Sept.  9. 
1920. — Editors. 
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273,320  revenue  passengers  and  a  total  passenger  rev- 
enue of  $6,351,168.  The  great  increase  in  operating 
expenses  has  been  felt  by  the  company,  so  that  during 
the  past  eleven  months  it  has  been  operating  at  a 
deficit. 

Increased  Use  of  Safety  Cars 

During  the  past  year  the  company  has  purchased  and 
received  sixty-five  safety  cars,  making  a  total  of  ninety- 
five  now  on  the  system.  While  the  appearance  of  the 
last  sixty-five  is  very  similar  to  the  first  thirty,  there 
really  is  considerable  difference  in  some  of  the  details, 
such  as  the  seating  arrangement,  entrance  way,  rear 
door  mechanism,  trucks  and  other  things  of  less  im- 
portance. 

With  the  exception  of  two  lines  all  of  these  cars  have 
been  placed  in  service  on  lines  that  do  not  enter  the 


number  of  privately  owned  automobiles  and  the  freedom 
with  which  they  are  allowed  to  park,  and  finally  the 
routing  of  too  many  sti-eet  cars  on  certain  congested 
streets. 

However,  an  ordinance  has  been  passed  which 
eliminates  jitneys  from  congested  districts  and  also  an 
ordinance  has  been  passed  regulating  the  parking  of 
vehicles,  so  that  after  certain  cars  have  been  rerouted 
it  is  expected  that  this  congestion  will  be  relieved 
greatly. 

Equipment  and  Shop  Changes 

As  a  direct  result  of  the  strikes  starting  in  December, 
1919,  there  was  a  precipitous  rise  in  the  number  of  car 
pull-ins  from  approximately  670  in  November,  1919,  to 
about  2,500  in  June,  1920.  The  utmost  energy  was 
expended  during  the  year  to  overcome  the  handicap  to 
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business  districts.  The  cars  on  the  two  lines  that  do 
enter  the  congested  business  district  were  placed  in 
service  without  the  approval  of  the  Board  of  Control. 
It  has  always  contended  that  these  cars  are  too  small  for 
the  handling  of  large  crowds.  This  is  principally  on 
account  of  the  time  consumed  by  passengers  boarding 
and  alighting  from  the  cars,  there  being  only  one  door, 
so  that  passengers  desiring  to  board  have  to  wait  until 
passengers  desiring  to  alight  are  out;  when  this  has  to 
be  done  through  a  crowd  in  a  narrow  roadway  it 
certainly  slows  up  traffic. 

Traffic  congestion  has  increased  during  the  past  year. 
The  principal  causes  for  this  have  been  the  narrow 
streets,  the  increased  number  of  jitneys,  the  increase 
in  the  loading  and  unloading  of  vans,  the  increased 


service  due  to  the  large  number  of  cars  in  bad  condition. 
A  vigorous  and  comprehensive  overhaul  program  was 
undertaken  under  the  direction  of  the  railway  com- 
pany's equipment  engineer.  A  steady  decline  in  the 
number  of  pull-ins  was  the  direct  result,  the  number 
decreasing  from  approximately  2,300  in  July,  1919,  to 
about  800  for  June,  1920. 

In  this  rehabilitation  program  the  effect  was  con- 
centrated upon  mechanical  and  electrical  details,  such 
as  the  overhaul  of  trucks,  controllers  and  motors.  Cal- 
culation showed  that  it  was  physically  impossible  to 
keep  up  with  the  desired  painting  program  without 
handicap  to  service  on  the  street,  and  it  was  therefore 
decided  to  do  only  such  painting  as  would  not  delay  the 
placing  of  overhauled  cars  promptly  in  service. 
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In  systematizing  the  overhaul  program  all  passenger 
ears  were  classified  in  three  groups,  as  follows: 

Group  1 — Wrecked  and  burned  cars  waiting  decision 
as  to  disposal. 

Group  2 — Old  cars  unfit  for  passenger  service,  in- 
cluding cars  still  in  service  and  cars  out  of  service. 

Group  3 — All  other  passenger  cars. 

Group  3  was  subdivided  into  three  divisions,  bad 
condition,  fair  condition  and  good  condition. 

As  a  result  of  the  program  a  rather  interesting  cost 
record  is  available.  Twenty-nine  cars,  group  1,  were 
subjected  to  a  complete  overhauling  and  painting,  from 
trolley  to  rail,  and  remodeling,  at  a  cost  of  $1,000  per 
car.  Twenty  cars,  group  2,  were  subjected  to  the  over- 
hauling and  painting  and  remodeling  at  a  total  cost  of 
$406.50  per  car.  Forty-six  cars,  group  3-A,  were  sub- 
jected to  light  overhaul  and  painting  of  body  and  com- 
plete overhaul  of  trucks,  motors  and  control  at  a  cost 
of  $220  per  car.  Two  hundred  and  sixty-one  cars, 
group  3-B,  were  subjected  to  light  overhaul  of  body  and 
complete  overhaul  of  trucks,  motors  and  control  without 
painting  at  a  cost  of  $170  per  car.  Two  hundred  and 
twenty-two  cars,  group  3-C,  were  subjected  to  complete 
overhaul  of  trucks  and  motors  only  at  a  cost  per  car 
of  $100.  The  time  taken  for  the  overhaul  of  the  various 
classes  was  thirty  days  for  the  group  1  overhaul, 
fifteen  days  for  the  group  2,  ten  days  for  the  group 
3-A,  five  days  for  group  3-B  and  one  day  for  group  3-C. 

Changes  in  Safety  Cars 

The  experience  with  the  first  twenty-five  safety  cars 
purchased  and  placed  in  operation  during  the  spring  of 
1919  showed  that  certain  mechanical  and  structural 
changes  as  well  as  a  general  rearrangement  were  highly 
desirable,  so  that  considerable  time  was  spent  by  the 
engineers  in  an  analysis  of  these  cars  and  the  prepara- 
tion and  recommendation  of  changes  therein.  Decision 
was  early  reached  that  more  safety  cars  were  desirable, 
and  as  the  car  makers  were  indifferent,  if  not  antago- 
nistic, to  making  any  changes,  it  was  necessary  that  the 
proposed  changes  be  such  as  could  be  obtained  from 
the  car  companies  without  too  great  distortion  of  exist- 
ing standards  and  shop  methods. 

The  principal  changes  made  in  the  safety  car  are 
outlined  as  follows: 

Structural  strength  of  underframe  materially  in- 
creased. 

Seating  and  platform  arrangement  extensively  re- 
vised to  facilitate  loading  and  passenger  movement. 

Twenty-four-in.  cast  wheels  replaced  by  twenty-six- 
in.  steel  wheels,  and  specially  designed  rubber  cushions 
installed  in  the  truck  suspension  bolts  to  reduce  noise. 

A  high-grade,  full-rattan-covered,  spring-upholstered 
seat  replaced  the  slat  seats.  Maximum  step  height  was 
reduced  2  in.  Interior  ceiling  or  head  lining  was  added 
to  improve  appearance  and  warmth  in  winter.  Thirteen 
heaters  were  installed  instead  of  eight.  Aluminum  grab 
rail  and  stanchions  were  used  instead  of  painted  iron. 
Special  design  of  projecting  fender  was  installed 
instead  of  lifeguards,  which  have  given  unsatisfactory 
service.  Heavier  and  better  riding  trucks  were  added. 
Low-voltage  push  buttons  without  exposed  metal  parts 
replaced  high-voltage  push  buttons  with  exposed  metal 
parts. 

The  above  changes  involved-  an  increase  in  weight  of 
approximately  1,200  lb.  per  car  and  an  increase  in  cost 
above  the  cost  of  the  standard  safety  car  of  approxi- 
mately $200  per  car.  The  revised  weight  was  15,000  lb. 


During  July,  1919,  some  experimental  work  was  done 
under  the  direction  of  the  board's  engineer  subsequent 
to  his  suggestion  that  it  was  apparently  feasible  to 
provide  fan  ventilation  on  Westinghouse  306  motors 
used  on  cars  of  the  800  and  900  series,  thereby  increas- 
ing the  motor  capacity  sufficiently  to  haul  double-truck 
trailers,  seating  about  forty-seven  passengers  each.  An 
experimental  fan  was  built  and  the  test  results  con- 
firmed the  estimate  that  between  20  and  25  per  cent 
additional  continuous  capacity  could  be  obtained,  which 
would  be  sufficient  to  handle  the  largest  trailer.  At  the 
same  time  an  investigation  was  made  of  existing 
schedules  to  determine  the  possibility  of  using  numerous 
motor  car  and  ti-ail  trains.  This  resulted  unfavorably, 
it  being  found  that  periods  of  minimum  headway,  that 
is  under  two  minutes,  were  exceedingly  short,  so  that 
the  trail  trains  could  not  be  used  for  any  long  period  of 
time  without  making  long  headways,  approximately 
four  minutes,  because  of  the  large  capacity  of  trains. 
^  ^-/-j"..  ^        .    .,^,        An  investigation  of 

aamp,  made  ofi  fia/f roL- :>^  mild  Imn        ..  .   ,. 

■ ^ the   existmg   grades 

indicated  that  the 
apparent  saving 
with  trailers  would 
have  to  be  discounted 
somewhat  because  of 
the  fact  that  the 
trains  would  be  sand- 
wiched in  between 
single  motor  cars 
and  also  because 
slower  acceleration 
would  somewhat  de- 
lay the  motor  cars, 
thus  increasing  the 
running  time.  The 
company  replaced  the  register  fare  boxes  with  Woods 
lock  fare  boxes  during  September  of  1919.  The  price 
of  the  new  box  with  brackets  was  $45  per  box. 

Power  Conditions  During  the  Year 

The  power  situation  has  been  critical  throughout  the 
year.  The  shifting  personnel  at  the  plant  made  it 
difficult  to  carry  on  the  construction  program,  as  well 
as  very  adversely  affecting  the  power  plant  economy  and 
upkeep.  Combined  with  these  factors  was  the  serious 
difl[iculty  of  obtaining  a  good  fuel  supply,  and  it  was 
only  by  the  most  vigorous  methods  that  a  suflScient 
quantity  was  obtained.  The  coal  delivered  was  con- 
sistently about  the  poorest  ever  burned  in  the  station. 

The  new  Northeast  power  station  was  started  during 
the  year,  and  other  principal  construction  jobs  were  the 
continuance  of  underfeed  stoker  installations,  a  new  fan 
house  and  duct,  a  trial  installation  of  extension  of 
chain  grates,  with  new  type  of  arch,  as  well  as  starting 
construction  of  revised  ash-handling  facilities. 

About  the  first  of  the  year  a  Westinghouse  develop- 
ment, in  the  nature  of  side  wall  tuyeres  or  air  boxes, 
was  installed  in  boiler  No.  5,  for  the  purpose  of  reduc- 
ing the  adhesion  of  clinkers  to  the  side  walls  of  the 
furnace.  This  trial  installation  was  a  wonderful  suc- 
cess and  an  order  was  immediately  placed  for  side  wall 
tuyeres  for  the  remaining  eleven  underfeed  stokers.  In 
spite  of  the  extremely  poor  coal,  some  of  it  averaging 
less  than  7,800  B.t.u.  per  pound,  the  underfeed  stoker 
installation  promises  to  fulfill  the  specifications  as 
regards  efficiency  and  capacity.  The  irregularity  of 
the  fuel  and  its  poor  quality  has  shown  the  decided 
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advantage  of  the  underfeed  stoker  in  regard  to  main- 
taining fires.  At  times  from  four  to  six  fires  have  gone 
out  on  the  chain  grates  at  the  Missouri  River  Power 
Station,  requiring  their  entire  rekindling.  This  trouble 
was  not  entirely  confined  to  the  Missouri  River  Power 
Station,  as  it  is  understood  that  the  new  Northeast 
Power  Station  found  difficulty  in  maintaining  a  capacity 
between  18,000  and  20,000  kw.  with  boilers  intended  for 
approximately  40,000-kw.  output. 

Use  Boilers  as  Evaporators 

While  considerable  improvement  has  been  made  in 
the  boiler  feed  water  temperatures,  the  average  is 
probably  under  170  deg.  F.  Steps  are  being  taken  to 
install  a  bleeder  connection  between  the  third  and 
fourth  stages  on  the  15,000-kw.  turbine  and  the  aux- 
iliary exhaust  which  passes  close  by  the  turbine.  It  is 
estimated  that  these  connections  will  cost  approximately 
$250.  Check  valves  will  be  installed  so  that  when  the 
turbines  are  shut  down  or  operated  under  light  loads  no 
.steam  will  flow  from  the  auxiliary  exhaust  to  the 
turbine.  When  the  turbines  are  operated  at  load,  steam 
will  be  bled  from  the  turbines  into  the  auxiliary  exhaust, 
enabling  the  water  to  come  from  the  underfeed  heaters 
at  approximately  210  deg.  instead  of  170  deg.  Besides 
the  heat  gained  by  this  arrangement,  it  is  hoped  to 
deposit  approximately  two-thirds  of  the  scale-forming 
compound  in  the  heaters  instead  of  in  the  boiler  tubes. 
This  will  be  accomplished  by  raising  the  feed  water 
temperature  in  the  heaters.  Most  of  the  carbonate  scale 
will  be  deposited  if  the  temperature  is  kept  at  about 
180  deg.,  and  it  is  estimated  that  at  least  two-thirds  of 
the  scale-forming  compounds  are  carbonates. 

The  presence  of  scale  and  the  large  amount  of  boiler 
cleaning  necessary  have  resulted  in  the  loss  of  a  con- 
siderable number  of  boiler  tubes.  In  combination  with 
the  above  bleeding  scheme,  the  board's  engineer  rec- 
ommended, and  the  suggestion  is  being  placed  in  effect, 
that  six  boilers  be  used  for  purely  evaporator  service. 
Under  this  scheme  all  raw  water  will  be  sent  to  a 
certain  group  of  boilers  which  will  always  be  operated 
at  relatively  low  ratings  on  account  of  the  bad  water 
conditions  in  them;  all  other  boilers  in  the  plant  will 
then  be  fed  from  pure,  condensed  water. 

No  scale  whatever  would  therefore  exist  in  a  great 
majority  of  the  boilers  in  the  plant,   resulting   in  a 


higher  efficiency  of  heat  transfer,  and  making  it  unnec- 
essary to  waste  heat  for  blowing  down  or  causing  delay 
for  replacing  any  tubes.  It  is  proposed  to  feed  all  raw 
makeup  water  to  one  of  the  small  heaters  on  the  north 
side  of  the  boiler  room. 

Power  Statistics  and  Cost 

The  company  generated  210,427,964  kw.-hr.  in  1920, 
as  compared  to  202,264,946  kw.-hr.  in  1919.  The 
switchboard  cost  in  1920  was  1.2336  cents  per  kilowatt- 
hour;  in  1919  this  cost  was  1.3264  cents  per  kilowatt- 
hour.  The  average  price  of  coal  per  net  ton  in  1920 
was  $3.64,  as  compared  with  $3.74  in  1919.  The  average 
price  of  oil  in  1920  was  $1.68  per  barrel,  as  compared 
with  $2.56  in  1919.  The  fuel  cost  per  kilowatt-hour  in 
1920  was  8.86  mills,  while  the  labor  cost  was  1.38  mills. 
The  company  used  387,143  tons  of  coal  during  the  year 
and  175,955  bbl.  of  oil.  The  company  averaged  3.926 
kilowatt-hour  per  car-mile  in  1920,  as  compared  with 
4.250  kw.-hr.  per  car-mile  in  1919. 

Beeler's  Report 

Mr.  Woods  publishes  the  report  of  John  A.  Beeler, 
traffic  expert,  who  was  retained  by  the  Board  of  Con- 
trol to  study  Kansas  City  conditions  and  to  make  rec- 
ommendations for  relief.*  The  report  speaks  of  Mr. 
Beeler's  work  in  a  complimentary  manner  and  states 
that  conditions  have  been  greatly  relieved  through  the 
adoption  of  his  recommendations. 

Since  the  Wood  report  was  issued,  the  Kansas  City 
Railways  has  been  placed  in  the  hands  of  a  receiver, 
as  has  been  noted  in  these  columns.  An  account  of  the 
receivership  and  the  causes  leading  up  thereto  is  given 
in  the  Financial  and  Corporate  Section  of  the  Electric 
Railway  Journal  this  week. 

The  South  African  Railway  Administration  is  going 
ahead  with  the  electrification  of  the  Cape  Town-Simons- 
town  line  and  the  Durban-Pietermaritzburg  line, 
involving  an  expenditure  under  present  price  conditions 
of  nearly  four  and  one-half  million  pounds  sterling. 
This  is  part  of  the  general  electrification  plan  men- 
tioned in  the  issue  of  this  paper  for  Jan.  10,  1920,  page 
102. 


*Five   sections  of  this   report   have   been   reviewed   in   Electric 
Railway  Journal,  i-ssues  of  Feb.  14,  April  3  and  Aug.  14. 
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Utility  Situation  Reviewed 

Committee  of  Investment  Bankers'  Association 

Reports  Utility  Situation  Encouraging — Status 

of  Public  Utilities  Considered 

AT  THE  annual  meeting  of  the  Investment  Bankers' 
I  Association,  held  this  week  in  Boston,  0.  B.  Willcox, 
vice-president  Bonbright  &  Company  and  chairman  of 
the  committee  on  public  service  securities  of  the  Invest- 
ment Bankers'  Association  of  America,  presented  an 
extended  and  able  review  of  the  public  utility  financial 
situation  in  this  country.    According  to  Mr.  Willcox: 

The  public  utility  situation  is  distinctly  encouraging.  The 
functions  of  public  service  are  better  understood,  their 
financial  problems  are  recognized  and  are  being  solved.  The 
critical  observer  cannot  escape  the  just  conclusion  that  the 
public  in  limiting  the  rate  of  return  on  utility  investments 
has  become  responsible  for  a  fair  return.  The  events  of 
the  year  have  confirmed  the  conclusion  of  those  operators 
and  regulators  who  have  pointed  out  that  the  most  efficient 
utility  is  the  prosperous  utility.  The  demand  for  the  great 
expansion  of  all  public  utility  sei-vice  comes  not  from  the 
owners  and  operators  but  from  the  public.  It  is  not  too 
much  to  say  that  public  regulation  of  utilities  in  the  United 
States  has  reached  a  point  where  its  principal  function  is 
recognized  to  be  the  provision  of  adequate  public  service 
through  just  rates  sufficient  to  attract  the  capital  needed 
for  their  expansion. 

According  to  Mr.  Willcox,  utilities  have  taken  their 
places  in  the  public  mind  as  no  longer  either  merely 
conveniences  or  luxuries  or  merely  private  enterprises 
interesting  only  to  their  owners,  but  as  great  and  essen- 
tial tools  of  industry,  no  less  important  in  their  fields 
than  the  railroads,  the  banks  and  the  post  office.  They 
are  not  mysterious  or  impressive  aggregations  of  pred- 
atory wealth,  but  they  are  human  accomplishments 
composed  of  materials  and  money  and  men,  subject  to 
the  immutable  economic  laws  that  govern  all  human 
industrial  endeavor. 

The  public  has  also  come  to  realize  that  these  systems 
must  expand  or  they  are  no  longer  efficient  public  ser- 
vants, and  that  new  money  can  be  drawn  only  from  the 
investment  funds  of  the  country,  accumulated  out  of  the 
savings  of  the  industrious  and  thrifty,  and  that,  in  their 
requirements  for  capital,  these  utilities  compete  with  all 
the  attractive  and  profitable  opportunities  offered  to 
capital  anywhere  in  the  world. 

Continuing,  Mr.  Willcox  pointed  out  that  under  regu- 
lation, which  now  prevails  throughout  the  country,  the 
amount  of  capital  invested  in  the  utilities  is  limited  to 
a  fair  and  reasonable  return,  so  that  the  money  of 
speculators  will  not  flow  into  this  channel.  Only  those 
seeking  investments  with  a  limited  return  will  provide 
the  capital  required,  but  they  in  turn  must  be  assured 
of  the  certainty  of  their  principal  as  well  as  of  the 
promised  income.  The  public,  therefore,  in  regulating 
its  utilities  has  at  the  same  time  assumed  responsibility 
for  both  protecting  the  capital  invested  in  public  service 
and  assuring  its  reward  in  the  form  of  interest  and 
dividends. 

The  recent  water  power  bill  is  considered  by  Mr. 
Willcox  to  be  an  example  of  practicable  legislation,  and 
many  hundreds  of  thousands  of  electrical  horsepower 
will  be  speedily  developed  under  its  terms,  if  the  newly 
created  water  power  commission  administers  the  act  so 
that  powers  developed  on  the  public  lands  and  navigable 
streams  "will  not  be  so  handicapped  by  vexatious  re- 
strictions and  administrative  expehses  that  they  cannot 
successfully  compete  for  their  capital  requirements  and 
for  the  sale  of  their  output  with  power  generated  by 
fuels  or  on  streams  not  under  Federal  jurisdiction." 


Some  fifty  applications  for  permits  have  already  been 
filed  with  the  commission,  contemplating  the  develop- 
ment of  several  hundred  thousand  electrical  horsepower. 

The  speaker  also  referred  to  the  study  now  being  con- 
ducted by  the  United  States  Geological  Survey  of  the 
power  resources  of  the  Atlantic  seaboard  between  Bos- 
ton and  Washington. 

Mr.  Willcox  quotes  extensively  from  the  report  of  the 
Federal  Electric  Railways  Commission,  a  report  with 
which,  he  says,  it  is  important  that  bankers  throughout 
the  country  should  be  familiar.    Continuing,  he  says: 

As  in  all  industrial  enterprises,  the  fundamental  require- 
ment for  efficient  street  railways  is  credit,  and  the  handling 
of  credits  in  the  large  volume  required  is  the  peculiar 
function  of  investment  bankers;  they  can  do  great  public 
service  in  lending  their  advice  and  aid  in  the  rehabilitation 
of  street  railways  by  counseling  those  readjustments  that 
wi'I  most  speedily  re-establish  street  railway  credit,  and 
they  will  thereby  serve  their  own  interests  in  promoting 
the  prosperity  of  their  several  committees  and  in  creating 
large  volumes  of  sound  securities  which  they  can  handle  at 
fair  profit. 

Even  before  the  filing  of  the  commission's  report  there 
was  an  obvious  endeavor  on  the  part  of  the  regulating  offi- 
cials throughout  the  country,  with  very  few  exceptions  (of 
which  New  York  City  is  the  most  conspicuous),  to  make 
the  rates  of  fare  flexible  so  as  to  meet  the  requirements  of 
each  separate  situation.  The  increases  in  rates  granted 
have  gone  a  long  way  toward  establishing  a  basis  for  the 
rehabilitation  of  the  credit  of  the  street  railway  systems 
of  the  country. 

A  section  of  the  report  is  devoted  to  the  practice 
during  the  last  few  years  of  many  companies  to  .secure 
a  local  distribution  of  their  securities  by  selling  them  to 
their  customers  and  patrons.  It  is  estimated  that  up- 
ward of  $100,000,000  of  utility  securities  have  so  been 
sold  since  the  outbreak  of  the  war.  Such  a  plan  should 
be  encouraged  for  many  reasons. 

Discussing  another  phase  of  financing  utilities,  the 
report  points  out  that  the  corporate  and  financial  struc- 
ture of  many  utility  enterprises  has  proved  to  be  disap- 
pointing (1)  in  not  providing  adequately  for  continuing 
financing  to  make  money  provision  for  constant  growth 
and  expansion,  and  (2)  in  relying  too  largely  on  fixed 
obligations  and  not  providing  sufficient  equity  repre- 
sented by  shares  of  stock.  The  rapid  growth  of  utilities 
could  not  perhaps  have  been  foreseen,  it  was  said,  but 
now  that  continued  growth  and  expansion  are  recognized 
as  inevitable  incidents  and  functions  of  efficient  and 
successful  utilities  the  bankers  advising  and  directing 
the  development  and  growth  must  guard  against  the 
consequences  of  inflexible  financing,  which  has  both 
hampered  the  proper  expansion  of  utility  service  and 
sometimes  brought  disappointment  and  loss  to  bankers 
and  investors.  The  banker  called  on  to  market  utility 
bonds  has  perhaps  been  too  much  governed  by  the  old 
precedent  of  limited  issues  of  sinking  fund  mortgage 
bonds.  While  these  constituted  a  proper  part  of  the 
financial  structure  of  fixed,  static  and  non-expanding 
enterprises,  they  have  proved  altogether  inadequate  to 
modern  utility  financing  and  will  be  more  disappointing 
in  the  great  utility  expansion  which  is  clearly  in  sight. 
Bankers  must  adopt  the  form  of  mortgage  which  while 
affording  adequate  security  will  permit  and  promote, 
not  obstruct  or  hamper,  the  growth  which  is  inseparable 
from  successful  and  sound  utility  enterprises.  The  re- 
port then  calls  attention  to  the  need  of  adequate  stock 
issues  and  says  that  the  principles  of  the  non-par  value 
stock  are  now  better  understood  than  formerly  and  their 
use  in  public  utility  capitalization  is  to  be  encouraged,  as 
it  would  simplify  some  of  the  problems  and  encourage 
investment  in  utility  enterprise,  which  is  so  necessary. 
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Motor  Buses  as  Railway  Auxiliaries 

The  Aggregate  Number  of  Electric  Railway  Companies  Which  Are  Now  Operating  Bus 
Lines  Is  Not  Large — Some  Statistics  and  General  Conclusions  Are  Given 


-MOTOR  BUS  WITH  TRAILEK  IN  Al'XlLIARY  AND  SUPPLEMENTARY   SERVICE  OF  THE 
OKMULGEE    (OKLA.)    TRACTION   COMPANY 


AN  EFFORT  was  made  recently  by  this  paper  to 
f-\  tabulate  the  electric  railway  companies  which  are 
•^  -*-  operating  bus  lines.  The  result  is  shown  in  the 
accompanying  list.  Cases  of  buses  owned  by  the  same 
interests  as  the  trolley  lines  but  operated  as  entirely  in- 
dependent enterprises,  of  which  there  are  a  few,  are  not 
included.  Notes  are  appended  in  regard  to  some  of 
these  properties. 

Milwaukee  Electric  Railway  &  Light  Company 

This  company  operates  a  bus  line  about  H  miles  in 
length  which  connects  two  radiating  street  railway  lines 
and  intersects  a  third  railway  line  about  midway  in 
its  route.  The  company  has  never  felt  that  the  busi- 
ness warranted  the  necessary  capital  expenditure  for 
a  railway  line  and  installed  the  bus  line  as  a  com- 
promise measure.  The  service  furnished  is  comparable 
with  street  railway  service  in  headway,  average  speed, 
rates  of  fare  and  transfer  privileges.  The  present  buses 
are  Nash  2-ton  truck  chassis,  carrying  a  special  body 
built  by  the  company  with  a  total  weight  unloaded  of 
6,700  lb.  They  will  seat  twenty-four  passengers  and  per- 
mit sixteen  additional  passengers  to  stand,  and  are  one- 
man  operated. 

The  results  of  operation  have  been  very  satisfactory 
and,  on  the  basis  of  July  business,  the  line  will  handle 
500,000  revenue  and  300,000  transfer  passengers  during 
the  year.  In  spite  of  the  high  transfer  ratio  the  earn- 
ings average  35  cents  per  bus-mile. 

The  company's  experience  up  to  this  time  indicates 
the  desirability  of  motor  buses  to  furnish  service  in 
outlying  districts,  on  crosstown  routes  or  on  extensions 
to  existing  car  lines  where  traffic  is  more  or  less  uni- 
form during  the  entire  day  on  account  of  their  low 
initial  investment.  In  view  of  its  limited  carrying 
capacity,  however,  this  advantage  of  a  bus  largely  dis- 
appears on  lines  having  heavy  peak  load  conditions. 


The  buses  in  Milwaukee  were  installed  in  April,  1920, 
and  make  approximately  85,000  bus-miles  per  year  with 
two  buses  in  constant  service. 

Connecticut  Valley  Street  Railway 

This  company  installed  a  motor  bus  route  in  Novem- 
ber, 1919,  as  a  supplement  to  its  street  railway  system. 
Two  buses  are  needed  to  maintain  the  schedule  and 
the  third  is  held  as  a  reserve.  The  bodies  are  mounted 
on  lengthened  Cadillac  chassis  and  have  a  seating  capac- 
ity of  nineteen  with  an  unloaded  weight  of  5,500  lb. 
The  buses  operate  about  240  miles  per  day.  The  fares 
are  collected  by  the  Rooke  register.  A  minimum  fare 
of  10  cents  is  charged,  with  5  cents  for  each  addi- 
tional zone.  Further  particulars  of  this  line  will  be 
found  in  the  Electric  Railway  Journal  for  April  24, 
1920.  In  a  recent  letter  the  company  says:  "So  far 
our  judgment,  as  it  is  formed  by  our  limited  exper- 
ience, is  that  there  are  some  sections  of  territory  which 
need  transportation  and  that  the  use  of  the  motor  bus 
provides  transportation  at  a  minimum  capital  outgo. 
The  public  apparently  likes  to  ride  in  the  buses,  and  we 
believe  the  buses  are  the  proper  things  to  use  for 
our  situation.  They  have  disadvantages  in  that  they 
are  expensive  of  maintenance,  and  we  had  weather  con- 
ditions last  winter  that  made  it  impossible  to  operate 
them  when  street  cars  operated  very  well  in  the  same 
territory.  They  cannot  handle  peak  loads  and  the  use 
of  many  buses  would  badly  congest  highways  as  against 
other  users.  If  normal  costs  were  in  vogue  today  we 
think  we  would  try  the  motor  bus  experiment  a  little 
further  in  one  or  two  other  sections." 

Baltimore  Transit  Company 

The  system  of  this  company,  which  is  associated  with 
the  United  Railways  &  Electric  Company  of  Baltimore, 
was  described  at  length  in  an  article  on  page  13  of  the 
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issue  of  this  paper  for  Jan.  3,  1920,  so  a  brief  state- 
ment only  will  be  given.  Twenty  single-deck  buses 
are  used,  each  with  a  seating  capacity  of  sixteen  and 
a  weight  of  7,000  lb.  The  present  buses  were  installed 
in  August,  1917,  but  the  original  service  was  insti- 
tuted in  1915. 

No  transfers  are  issued  to  the  trolley  lines,  and  for 
1919  the  buses  carried  1,958,915  passengers  with  a 
bus-mileage  of  367,131.  The  installation  in  Baltimore 
has  proved  the  value  of  the  motor  bus  there  to  give 
a  supplemental  and  also  auxiliary  service.  The  chief 
disadvantages  found  have  been  high  operating  costs  and 
.small  carrying  capacity. 

Municipal  Railway  of  San  Francisco 

This  railway  system  installed  rented  buses  in  1917 
and  owned  buses  in  January,  1918,  as  feeders  to  its 
street  car  lines.  Five  buses  are  operated,  each  seating 
nineteen  passengers  and  with  a  capacity  of  thirty.  The 
bus  weighs  7,800  lb.,  including  the  li-ton  chassis.  Dur- 
ing the  year  ended  June  30,  1920,  the  bus-mileage  was 
286,797  and  the  buses  carried  784,295  passengers. 
A  financial  statement  for  the  last  fiscal  year  is  given  in 
detail  in  Table  I. 

Transfers  are  free  at  all  connecting  points.  A  state- 
ment accompanying  this  report  says :  "In  a  new  district 
where  the  travel  will  not  justify  the  initial  cost  of 
railway  construction  and  the  people  have  no  other  means 
of  transportation,  buses  may  be  used  to  advantage, 
although  they  are  expensive  to  operate  and  are  small 
units."  The  lines  operate  at  a  loss  of  about  13  cents 
per  bus-mile,  with  receipts  of  13  cents  per  bus-mile 
and  expenses  26  cents  per  bus-mile.  The  fare  is  5 
cents,  with  2i-cent  school  tickets  and  local  transfers 
for  the  same  price  as  the  school  tickets. 

Fresno  Traction  Company 

This  company  has  been  operating  a  motor  bus  route 
since  July,  1916.  It  uses  two  buses,  which  make  a 
bus-mileage  per  year  of  about  27,000  and  carry  50,000 
passengers.  The  bus  is  a  single-deck  affair  with  a  seat- 
ing capacity  of  fifteen  and  a  weight  of  5,000  lb.,  includ- 
ing the  Moreland  chassis  and  built-up  top. 

The  routes  serve  as  feeders  to  the  railway.  The  com- 
pany does  not  see  any  advantages  in  the  use  of  the 
motor  bus  and  says  that  "the  cost  of  operation  per 
car-mile  in  regular  street  car  work  is  about  9  to  1  in 
favor  of  the  cars."  It  hopes  to  discontinue  the  buses 
as  soon  as  possible. 

Twin  City  Rapid  Transit  Company 

In  1918  the  Twin  City  Rapid  Transit  Company 
purchased  thirty-eight  jitney  buses  then  in  competition 
with  its  cars  and  started  to  give  a  bus  service  at  a 
5-cent  fare  with  free  transfers  to  the  trolley  cars.  The 
e.tperiment,  however,  was  not  very  successful,  as  never 
more  than  half  of  the  buses  were  able  to  operate  at 


TABLE    I— municipal    RAILWAY    OF    SAN    FRANCISCO- 
STATEMENT  OF  BUS  LINE  OPERATIONS  FOR  FISCAL 
YEAR  ENDED  JUNE  30,  1920 

Receipts: 
Route  No.  1,  Tenth  Avenue  and 

Fulton  to  Twenty-fifth  Avenue 

and  Irving  Street ?14,982.60 

Route  No.  2,  Great  Highway, 

Cabrillo  to  Sloat  Boulevard...       7,693.70 


Total  receipts 

Operating  expenses: 

Account  Number  39  A,  repairs 

to  motor  buses ?15,479.29 

Account  Number  78  C,  con- 
ductors, chauffeurs,  buses. . . .     15,995.50 

Account  Number  78  D,  garage 

expenses,  buses 12,205.96 

Account    Number    39    A,    tire 

expense 13,023.96 


322,676.30 


Total  operating  expense .... 

Operating  loss 

Reserves: 
Depreciation  (18    per    cent    of 

receipts) 34,081.72 

Compensation  insurance 663.46 

Total  reserves 


356,704.71 


Gross    excess    of    expenses 
over  receipts: 

69  Q.M.  tickets  at  5  cents 33.45 

6,708  school  tickets  at  2J  cei|ts.  167.70 

322,520   local   transfers,    at  .21 
cents .-..       8,063.00 


334,028.41 


34,745.18 


338,773.59 


8,234.15 


Total  revenue  credits:    *' 

Net  loss 330,539.44 

Average  net  loss  per  day  83.44 
Bus-Mileage— 236,797 

Receipts  per  bus-mile  (revenue  credits  not  included) 0.095 

Receipts  per  bus-mile  (revenue  credits  included) .13 

Total  expenses  per  bus-mile .  259 

Net  loss  per  bus-mile ■  129 

one  time,  the  others  undergoing  repairs.  During  the 
last  year  of  operation  it  was  rarely  possible  for  the 
company  to  keep  even  thirteen  buses  in  regular  service. 
The  buses  consisted  of  a  seven-passenger  chassis  with 
bus  body,  and  with  a  seating  capacity  of  fourteen 
passengers  each.  These  buses  were  discontinued  on 
April  30,  1920,  and  a  trolley  line  is  being  built  over  the 
former  bus  route.  The  company  writes:  "We  have 
proved  to  our  own  satisfaction  that  we  cannot  operate 
motor  buses  on  a  5-cent  fare  and  break  even,  and  it 
would  seem  that  a  10-cent  fare  at  least  would  be  required 
for  profitable  operation." 

Winnipeg  Electric  Railway 

The  Winnipeg  Electric  Railway  owns  twelve  one-man 
buses.  The  latest  type  was  described  on  page  505  of 
the  i.ssue  of  this  paper  for  Sept.  11,  1920.  Five  of  these 
have  been  in  operation  since  May  10,  1918.  Of  these 
three  were  used  on  schedules  and  two  in  reserve.  These 
buses  weigh  3,700  lb.  without  load  and  seat  sixteen 
passengers.    A  bus  mileage  of  111,920  was  made  during 


TABLE  II— STATISTICS  FROM  TEN  ELECTRIC  RAILWAYS  USING  MOTOR  BUSES  IN  AUXILIARY  SERVICE 


Name  of  Company  Location  Use  of  Motor  Bus 

Milwaukee  Electric  Railway  &  Light  Company Milwaukee,  Wis Supplementary 

Connecticut  Valley  Street  Railway ' Greenfield,  Mass Supplementary 

Baltimore  Transit  Company Baltimore,  Md Supplementary 

Municipal  Railway  of  San  Francisco San  Francisco,  Cal Feeders 

Fre.sno  Traction  Company Fresno,  Cal Supplementary 

Pacific  Electric  Compan\ San  Bernardino,  Cal Supplementary 

Peninsular  Railway San  Jose,  Cal Feeders 

l^i'buquc  Electric  Company Dubuque,  Iowa Supplementary 

Winnipeg  Electric  Railway Winnipeg,  Canada Supplementary 

Okmulgee  Traction  Company Okmulgee,  Okla Supplementary 


Number  of  Buses 

Operated       Date  Installed 


2 

April  17,  1920 

3 

Nov.,   1919 

20 

Aug.  1,  1917 

7 

Sept.  1,  1917 

2 

July,    1916 

4 

1917 

2 

1919 

3 

1919 

12 

May  10.  1918 

6 

1920 

October  9,  1920 
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the  twelve  months  ended  June  30,  1919.  The  maximum 
mileage  made  by  a  bus  during-  a  single  month  was  3,800. 
Transfer  regulations  are  carried  out  the  same  as  for 
electric  cars.  In  a  recent  letter  the  company  says: 
"One  of  the  chief  advantages  of  the  motor  bus  is  that 
service  can  be  extended  into  new  territory  which  de- 
mands transjwrtation  with  a  minimum  of  immediate 
capital  expenditure.  The  chief  disadvantages  of  motor 
buses  as  compared  with  street  cars  are  more  frequent 
breakdowns  and  interruptions  to  service  and  the  neces- 
sity for  side  trips  off  the  line  for  gasoline,  etc.  The 
future  policy  of  our  company  in  regard  to  the  use  of  the 
motor  bus  will  be  the  same  that  has  governed  our  past 
procedure  in  this  respect.  We  do  not  think  that  the 
motor  bus  will  ever  take  the  place  of  a  street  car,  ex- 
cept possibly  on  small  shuttle  lines  and  where  breaking 
into  new  territory.  We  regard  the  bus  merely  as  a  tem- 
porary expedient  until  traffic  conditions  warrant  the  ex- 
tension of  our  track  and  investment  in  rolling  stock." 
Since  the  early  part  of  this  year  the  company  has  had 
two  Sterling  buses  in  operation  in  addition  to  those  pre- 
viously mentioned.  These  are  used  on  the  Stock  Yards 
route  to  replace  a  stub-line  car. 

Peninsular  Railway  Company 

The  company  states  that  "at  the  present  time  we  are 
operating  but  one  motor  bus  regularly,  it  being  in 
service  on  Hobson  Street,  San  Jose,  in  lieu  of  a  remote 
car  line  which  we  obtained  permission  to  abandon  if  we 
would  substitute  the  bus  service.  The  bus  is  operated 
at  a  great  loss  in  view  of  the  fact  that  the  revenue 
taken  in  on  the  bus,  which  is  in  operation  about  eighteen 
hours  a  day,  amounts  to  about  $2.50.  So,  therefore,  we 
are  unable  to  give  satisfactory  figures  pertaining  to  bus 
operation  under  conditions  of  this  kind.  We  also  oper- 
ate a  bus  line  to  Oak  Hill  Cemetery  on  Sundays  and 
holidays  only.  This  was  also  done  to  secure  abandon- 
ment of  a  remote  narrow-gage  line,  and  conditions 
surrounding  this  operation  are  similar  to  those  on  Hob- 
son  Street." 

Views  of  One  Operator 

One  operator  of  extended  experience  who  has  made 
a  study  of  the  bus  situation  has  reached  the  following 
conclusions : 

Efficient,  adequate  and  cheap  means  of  urban  trans- 
portation are  indispensable  to  the  welfare  of  cities. 

Electric  railways  have  and  are  supplying  this.  They 
are  a  part  of  the  social,  economic  and  industrial  life 
of  cities.  They  are  permanent  institutions  which,  in 
their  proper  sphere,  nothing  as  yet  devised  can  supplant. 

Communities  where  electric  rajlways  operate  have  a 
vital  interest  in  their  prosperity,  because  upon  this 
depend  the  quality  and  quantity  of  service  rendered. 

In  the  field  of  urban  transportation,  and  particularly" 
where  mass  transport  is  involved,  the  motor  bus  as  at 
present  constituted  is  not  an  adequate  substitute  for 
the  electric  railway,  for  the  following  reasons: 

1.  If  all  factors  involved  are  taken  into  considera- 
tion, such  as  the  length  of  ride,  equitable  taxation, 
allowance  for  depreciation,  etc.,  it  is  found  that  the  bus 
is  not  as  economical  as  the  electric  car  operated  over 
steel  rails. 

2.  The  physical  limitations  of  highways  make  the 
motor  bus  undesirable  as  a  means  of  mass  transport 
liecause  of: 

<a)    Increased  street  congestion. 
(h)    Increased  accident  hazard. 


3.  Climatic  conditions  in  some  parts  of  the  country 
do  not  permit  all-the-year-round  efficient  operation  of 
the  motor  bus. 

Though  the  electric  railway  cannot  in  its  proper 
sphere  be  supplanted  by  the  motor  bus  as  at  present 
constituted,  the  service  it  renders  can  under  certain 
conditions  and  in  a  measure  be  supplemented  by  auto- 
motive vehicle  operation,  particularly  as  follows: 

1.  The    motor    bus    can    act    as    a    feeder    line    in 

suburban  or  urban  sparsely  settled  territory. 

2.  The  motor  bus  can  act  as  a  link. 

3.  The  motor  bus  can  under  certain  conditions  fur- 

nish a  de  luxe  service. 

Where  the  need  of  motor  bus  service  is  found  and 
determined  to  be  economically  sound,  an  opportunity 
should  be  given  the  existing  transportation  agency — 
the  electric  railway — to  furnish  such  service.  Monopoly 
in  the  public  utility  field  is  essential  to  efficient  and 
economical  operation  from  the  community  point  of  view 
as  well  as  from  the  utility  point  of  view. 

With  the  advent  and  development  of  the  automobile, 
the  electric  railways  no  longer  have  a  monopoly  in  the 
field   of  urban  transportation. 

The  rapid  development  of  the  automobile  has  had  a 
tremendous  and  disastrous  effect  upon  the  earnings  of 
electric  railways  and  consequently  upon  the  quality 
and  quantity  of  service  furnished  by  them  to  the  public. 

Efforts  to  supplant  the  electric  railways  with  the 
automobile  have  injured  the  electric  railways,  but  more 
so  the  communities  served. 

The  unfair  competition  of  the  automobile  did  not 
solve  the  urban  transportation  problem;  on  the  con- 
trary, it  made  the  solution  more  difficult  by  rendering 
inoperative  an  agency  which  the  automobile  cannot 
replace. 

The  automobile  has  benefited  by  the  construction  of 
good  roads  and  highways,  frequently  paid  for  by  the 
street  car  rider  in  the  form  of  a  paving  tax. 

The  operation  of  the  automobile  should  be  regulated 
and  its  operating  requirements  made  no  less  onerous 
than  those  imposed  on  the  street  car. 


Wholesale  Prices  in  August 

A  PRONOUNCED  drop  in  the  general  level  of  whole- 
sale prices  in  the  United  States  from  July  to 
August  is  shown  by  information  collected  in  represen- 
tative markets  by  the  Bureau  of  Labor  Statistics  of  the 
United  States  Department  of  Labor.  Measured  by 
changes  in  the  bureau's  weighted  index  number,  in 
which  each  commodity  has  an  influence  proportionate 
to  its  importance  in  the  country's  markets,  the  decrease 
was  more  than  4*  per  cent. 

Food  articles  showed  the  greatest  price  recessions, 
the  decrease  for  the  group  as  a  whole  being  more  than 
12  per  cent.  Farm  products,  containing  many  basic 
food  materials,  declined  nearly  6  per  cent.  Cloths  and 
clothing  followed  closely,  with  a  decrease  of  approxi- 
mately 1^  per  cent  from  the  July  level.  Smaller  de- 
creases were  recorded  for  the  groups  of  building  mate- 
rials, chemicals  and  drugs,  and  miscellaneous  commodi- 
ties, the  latter  including,  among  others,  such  important 
articles  as  bran,  cottonseed  meal  and  oil,  jute,  rubber 
and  soya-bean  oil.  Fuel  and  lighting  materials,  on  the 
other  hand,  continued  upward,  with  an  increase  of  more 
than  6}  per  cent.  Metals  and  house-furnishing  goods 
also  showed  a  net  advance  from  the  preceding  month. 
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Are  You  Ready  for  the  Coming  Winter? 

The  Causes  for  Your  Trouble  Are  Explained  and  the  Author  Outlines  Some  Practical 

Methods  Which  May  Be  Used  in  Advance  to  Minimize  the 

Possibility  of  These  Troubles 

By  J.  S.  DEAN 

Railway    Motor    Ensineering    Department    WestingrHouse    Electric 
&  Manufacturing  Company. 


I'll    rol'K    Wrni     SNOW    MKE    this    takes    rREI'M; ATKiN    and    I-'(JKETH0L"GHT 


THE  problem  of  operating  street  cars  during  the 
winter  season,  particularly  in  localities  subject 
to  heavy  snowstorms,  is  one  that  vitally  interests 
all  street  railway  men  from  the  president  down  through 
the  organization  and  including  the  men  in  the  shops 
and  carhouses.  To  the  officials  this  problem  is  evidenced 
in  a  financial  loss,  due  to  reduced  earnings  and 
increased  operating  expenses,  and  in  a  possible  antag- 
onistic public  sentiment  very  detrimental  to  the  inter- 
ests of  -he  company.  To  the  average  employee  of 
the  company  the  winter  weather  means  longer  hours 
of  labor,  followed  by  physical  discomforts,  and  in  spite 
of  increased  earnings  and  larger  pay  envelopes  the 
employee  becomes  inefficient  and  discouraged,  resulting 
sometimes  in  a  general  breaking  down  of  the  morale. 
Interest  in  this  subject  varies  between  a  maximum 
and  a  minimum,  depending  upon  the  geographical  loca- 
tion of  the  operating  company.  Operators  in  the 
extreme  South  need  give  this  subject  but  a  passing 
thought,  while  those  facing  such  conditions  as  shown 
in  some  of  the  accompanying  illustrations  are  vitally 
interested.  It  is  generally  conceded  that  a  line  passing 
through  Washington,  Cincinnati  and  St.  Louis,  approx- 
imately the  37th  degree  of  latitude,  represents  an  inter- 
mediate point  between  the  two  extreme  conditions 
referred  to. 

The  Reasons  for  Motor  Failure  Are  Many 

Careful  analysis  on  a  number  of  street  railway  prop- 
erties of  the  operating  conditions  and  equipment 
failures  during  the  winter  season,  combined  with  an 


expression  of  opinion  from  a  number  of  men  closely 
allied  with  the  railway  industry,  shows  the  following 
primary  causes  as  being  largely  responsible  for  equip- 
ment failures  at  such  seasons : 

1.  Heavy  snowstorms  blocking  the  track,  submitting 
equipment  to  an  undue  overload. 

2.  Inadequate  and  inefficient  snowfighting  equipment  being 
unable  to  keep  tracks  clear,  thus  compelling  the  use  of  pas- 
senger cars  to  do  a  large  share  of  this  work. 

3.  Snow  and  ice  packed  between  the  rails  by  automobiles 
and  heavy  trucks.  Under  these  conditions  cars  are  lifted 
off  the  rails  by  motors  riding  on  the  ice,  resulting  in  spin- 
ning of  the  wheels  and  roasting  of  the  windings.  Motors 
overloaded  and  sometimes  burned  out  as  a  result  of  gear 
cases  rubbing  open  on  the  ice  and  allowing  the  snow  and 
ice  to  pack  in  the  case,  jamming  the  gears. 

4.  When  a  thaw  comes  the  snow  melts  rapidly,  and  with 
sewers  choked  and  consequent  poor  surface  drainage 
abundant  water  and  slush  collect  on  the  tracks  and  through 
this  the  cars  must  operate,  resulting  in  wet  motors  caused 
by  wheel  splash  and  pocketing  of  water  in  depressed  sec- 
tions of  the  track. 

5.  Cars  used  to  pull  in  cripples,  thus  overloading  the 
motors. 

6.  Equipments  in  a  general  rundown  condition,  in  most 
eases  due  to  forced  neglect  of  inaintenance,  and  equipments 
physically  unfit  to  meet  emergencies  caused  by  overloads. 

7.  Overworking  all  available  equipments  as  a  result  of  the 
many  crippled  cars  in  the  carhouse  and  the  increased  travel 
due  to  poor  weather  conditions. 

8.  An  increased  number  of  mechanical  failures  due  to 
the  extreme  low  temperature,  frozen  condition  of  roadbed, 
and  to  the  action  of  the  frost  on  roadbed  and  track. 

9.  Sweating  of  motors  that  are  parked  in  zero  weather  all 
night  after  being  worked  to  the  maximum  temperature  the 
previous  day. 

10.  General  demoralization  of  schedules  due  to  crippled 
cars  and  stranded  automobile  trucks  tying  up  traffic. 


October  9,  1920 


Electric    Railway    Journal 


711 


A  RAILWAY  SUBJECT  TO  SUCH   OPERATING   CONDITIONS 

AS  THIS  IS  VITALLY  INTERESTED  IN  PREPARATION 

FOR  NEXT  WINTER 


THE  SNOW  SWEEPER  IS  BEST  ADAPTED  TO  LIGHT  SNOW 

AND    FOR    GENERAL    WORK    IN    REMOVING 

SNOW    FROM    CITY    STREETS 


11.  Rough  and  careless  handling  of  the  equipment  by  the 
trainmen,  who  are  forced  to  make  up  lost  time  due  to  un- 
avoidable delay. 

12.  Extreme  cold  weather,  with  resulting  uncomfortable 
condition  of  the  pits  and  carhouses,  reducing  the  efficiency 
and  the  morale  of  the  workmen  and  causing  makeshift  re- 
pairs and  poor  maintenance. 

13.  Poor  shipping  facilities,  resulting  in  a  scarcity  of 
repair  parts  which  are  necessary  to  maintain  the  equipment 
properly. 

The  Weather  Man  Treats  'Em  All  Alike 

The  experience  of  the  past  few  years,  and  especially 
the  past  winter,  in  certain  localities  has  demonstrated 
the  fact  that  adequate  preparation  must  be  made  in 
order  effectively  to  cope  with  the  heavy  snowfall  and 
severe  winter  weather  conditions.  An  efficient  snow- 
fighting  organization  with  effective  equipment  must 
be  maintained  to  combat  these  unusual  operating 
conditions. 

Evidence  collected  from  '  fifteen  representative 
operating  companies  by  an  official  of  a  large  railway 
company  in  New  England  was  segregated  and  tabulated 
and  showed  that  armature  failures  due  to  severe  winter 
conditions  during  the  early  part  of  the  present  year 
were  on  the  average  about  equally  divided  between 
those  of  the  two  large  motor  manufacturers. 

These  data  further  showed  that  approximately  the 
same  percentage   of   failures    occurred   with   both   the 


interpole  and  non-interpole  motors  and  with  the  non- 
ventilated  as  well  as  with  the  ventilated  type  of  motors. 
This  indicates  that  an  epidemic  of  motor  trouble  dur- 
ing unusual  weather  conditions  is  no  respecter  of  the 
manufacturer  or  of  the  type  of  motor  construction. 
It  was  found  that  certain  properties  operating  under 
practically  the  same  conditions  had  less  trouble  in  gen- 
eral than  others,  and  this  was  accounted  for  only  by 
the  more  thorough  preparedness  of  the  former  to  meet 
these  emergencies. 

These  Precautions  Will  Help  Reduce  Failures 

Some  of  the  lessons  learned  from  the  investigation 
mentioned  above  and  from  data  obtained  through  other 
sources  of  information  bearing  on  this  subject  and 
gathered  from  a  number  of  other  railway  companies 
operating  in  various  parts  of  the  country  suggest  the 
following  points  that  are  worthy  of  consideration  if 
an  effort  is  to  be  made  to  minimize  possible  trouble 
due  to  severe  winter  operating  conditions: 

In  order  to  be  prepared  to  handle  all  manner  of  equip- 
ment trouble  it  is  of  vital  importance  to  have  an  effi- 
cient and  well-organized  body  of  trained  shop  men  under 
the  supervision  of  a  competent  master  mechanic. 

Regular  and  frequent  inspections  should  be  made  at 
stated  intervals  of  time  or  on  a  mileage  basis  and 
at  least  once  a  year  all  equipment  should  be  given  a 


THIS  TYl'E  OF  PLOW   IS  .SUITABLE  FOR  CLEARING  SNOW 
FROM  SINGLE  TRACKS 


THE  SHEAR  PLOW  IS  USED  ON  DOUBLE-TRACK 
RIGHT   OF  WAT 
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general  overhauling.  This  will  catch  partial  defects  in 
equipment  before  they  become  so  serious  as  to  cripple 
the  cars  in  service  and  will  keep  the  equipment  tuned 
up  to  meet  any  emergency. 

Completely  wound  armature  and  field  coils  that  have 
been  thoroughly  treated  by  dipping  and  baking,  using  a 
good  grade  of  baking  insulating  varnish,  have  been 
found  to  withstand  the  water  and  moisture  encountered 
during  the  winter  season  with  less  resultant  trouble 
than  untreated  windings.  This  treatment  has  been 
highly  recommended  as  a  means  of  fortifying  windings 
against  grounds  and  short  circuits.  In  this  connection 
reports  submitted  in  the  above  investigation  by  two 
operating  companies  which  did  not  dip  and  bake  their 
armatures  show  that  58  per  cent  and  43  per  cent  of 
the  total  number  of  armatures  in  service  had  failed, 
while  two  other  companies  that  give  their  armatures 
this  treatment  reported  armature  failures  of  only  20 
per  cent  and  14.5  per  cent  respectively. 

All  motor  leads  should  be  cleated  to  prevent  rubbing 
and  chafing  and  to  insure  against  grounded  or  broken 
leads.  Breaks  in  leads  may  occur  and  cars  be  operated 


A  PILOT  PLOW  MAY  BE  READILY  ATTACHED  TO  ANY 
INTERURBAN  CAR 

"three-legged"  for  some  time  without  detection,  thus 
overloading  the  motors  and  roasting  the  insulation.  A 
heavy  coating  of  asphaltum  paint  protects  these  leads 
against  snow  and  water  by  making  them  moisture- 
proof.  All  unprotected  car  wiring  should  be  well  cleated 
to  prevent  rubbing  and  should  be  painted  with  a  heavy 
asphaltum  paint  to  keep  out  the  snow  and  water. 

Above  All  Keep  the  Snow  and  Water  Out 
OF  the  Motors 

Suitable  tight-fitting  solid  commutator  and  hand 
hole  covers  should  be  placed  on  all  non-ventilated 
motors  to  prevent  snow  and  wheel  wash  from  getting 
inside  the  frame,  resulting  in  damage  to  the  windings 
and  the  brush-holders.  Armature  and  axle  bearing  oil 
well  covers  and  all  dust  shields  should  be  made  tight 
fitting  and  securely  fastened  to  keep  water,  dirt  and 
snow  from  getting  into  the  bearing,  with  resultant 
bearing  trouble.  Motors  of  the  ventilated  type  that 
ordinarily  operate  with  perforated  covers  should  be 
provided  with  solid  covers  whplly  or  in  part  for  winter 
service  to  keep  out  the  snow  and  water.  The  applica- 
tion of  solid  covers  to  these  motors  should,  to  a  large 
extent,  be  controlled  by  local  conditions,  such  as  max- 
imum operating  temperature  of  motors  and  the  severity 


of  the  winter  as  judged  from  the  average  yearly  snow- 
fall. In  general,  where  operating  temperatures  are  as 
low  as  55  deg.  to  60  deg.  C.  rise,  solid  covers  should 
be  applied  during  the  winter  months  in  localities  sub- 
ject to  snow.  If  operating  temperatures  are  high, 
75  deg.  C.  rise,  and  snowfall  is  light  the  regular 
ventilated  covers  should  be  used  all  the.  year  round. 
Where  snowfall  is  heavy  apply  solid  covers  during  the 
winter  months,  disregarding  the  temperatures. 

Motor  drain  holes  which  are  provided  in  the  bottom 
of  the  motor  frame  castings  to  allow  for  the  proper 
drainage  of  water  from  the  inside  of  the  motor  quite 
often  become  clogged  with  dirt,  snow  or  ice.  During 
the  regular  inspection  period  these  holes  should  be 
cleaned  out  and  openings  cleared. 

Gear  cases  are  subjected  to  bumps  and  severe  strains 
due  to  snow  and  ice  between  the  rails,  and  for  this 
reason  they  should  be  made  to  clamp  securely  to  the 
supporting  lugs  by  keeping  the  clamping  bolts  drawn 
up  tight  and  securely  locked.  The  two  halves  should  be 
carefully  fitted  together  and  all  covers  should  be  made 
tight  and  kept  closed  to  keep  out  the  snow  and  water. 


THE  PUSH  PLOW  IS  USED  EXTENSIVELY  ON 
INTERURBAN  LINES 

It  is  very  important  that  all  bolts  on  motors  be  kept 
tight  and  securely  locked  to  prevent  parts  from  working 
loose,  thus  allowing  water  to  enter  the  motor  frame 
and  bearings.  These  bolts,  which  should  be  made  of  a 
special  heat-treated  steel,  should  be  carefully  gone  over 
and  tightened  at  each  regular  inspection. 

By  giving  careful  attention  to  the  packing  and  oiling 
of  bearings,  using  a  clean  long  fiber  wool  waste  and  a 
good  grade  of  winter  car  oil,  bearing  trouble  will  be 
reduced  to  a  minimum.  A  further  great  saving  in 
maintenance  and  reduction  in  the  number  of  motor 
failures  can  be  obtained  by  a  careful  and  regular  gaging 
of  the  armature  bearing  wear,  using  a  feeler  gage  in 
the  air  gap.  Bearings  that  are  worn  approximately 
T^  in.  should  be  replaced  to  prevent  the  armatures  from 
getting  down  on  the  poles  and  damaging  the  windings. 

The  windings  and  leads  of  all  detail  apparatus  should 
be  thoroughly,  painted  with  a  good  grade  of  asphaltum 
paint  and  should  be  provided  with  suitable  tight-fitting 
covers.  Arrange  to  fit  all  cars  with  suitable  splash 
guards,  properly  located  to  prevent,  so  far  as  possible, 
the  snow  and  slush  lodging  on  resistance  grids,  motors, 
wiring  and  other  parts  of  equipments. 

It  has  been  found  by  experience  that  to  meet  emer- 
gencies it  is  good  practice  to  keep  in  stock  an  available 
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supply  of  spare  parts  of  all  apparatus  and  detail  parts. 
This  is  especially  important  at  the  present  time  owing 
to  the  long  delivery  dates  forced  upon  the  manufac- 
turers on  account  of  the  present  condition  of  the  labor 
and  material  market.  It  is  also  well  to  remember  that 
during  the  winter  season  the  shipping  facilities  are 
not  very  reliable,  and  although  the  material  may  be 
available  for  shipment  any  promise  of  delivery  cannot 
be  depended  upon   under  existing  conditions. 

A  factor  that  is  too  often  overlooked  is  the  condi- 
tion of  the  inspection  pits  and  carhouses  during  the 
winter  season.  In  many  cases  pits  are  poorly  lighted, 
wet,  dirty  and  littered  with  tools  and  broken  repair 
parts.  Many  carhouses  are  not  provided  with  storm 
doors  and  are  poorly  heated,  resulting  in  cold,  damp, 
uncomfortable  conditions  under  which  the  men  are 
compelled  to  do  their  work.  These  conditions,  which 
exist  on  a  great  many  railway  properties,  have  a  ten- 
dency to  reduce  the  efficiency  of  the  workmen,  who  slight 
their  work  and  congregate  in  some  corner  around  a 
small  stove  to  thaw  out  and  be  comfortable. 

The  organization  of  a  city  fire  department  is  con- 


7.  Routes  to  be  followed  by  plows. 

8.  Time  of  attack. 

9.  Provision  for  emergency  and  relay  crews. 

10.  Sufficient  power  supply  (consider  the  use  of  portable 
substations). 

11.  Rearrangement  of  schedules. 

Proper  Equipment  Is  Most  Important  Consideration 

Each  individual  operating  company  should  figure  out 
its  requirements  for  snow-fighting  apparatus  based 
upon  past  experience.  Railway  companies  with  inade- 
quate equipment  are  compelled  to  use  passenger  cars 
to  keep  the  right-of-way  open.  Cars  that  are  used  in 
bucking  snow  may  do  this  work  without  showing  any 
immediate  apparent  injury  to  the  motors,  but  it  should 
be  definitely  understood  that  the  excessive  overheating 
of  the  motors  by  this  overloading  weakens  the  insula- 
tion of  the  winding  and  shortens  the  life  of  the  equip- 
ment. This  is  especially  true  in  the  case  of  cars 
equipped  with  the  light-weight  ventilated  type  of  motor 
which  has  a  lower  short  time  overload  rating. 

The  problem  of  keeping  electric  railway  tracks  clear 
of  snow  and  ice  during  the  winter  season  has  been 


A  ROTARY  PLOW  IS  NECESSARY  FOR  HIGH  DRIFTS 
AND   OPENS   A  WIDE  ROADWAY 


SUMMER   CARS  CAN   BE   CONVERTED   IN  WINTER   TO 
SWEEPERS  AT  LITTLE   COST 


sidered  to  be  the  last  word  in  preparedness  for 
combating  fires.  It  has  been  suggested  that  the  snow- 
fighting  forces  of  a  street  railway  company  be  organized 
along  similar  lines.  Experienced  and  reliable  crews 
should  be  assigned  to  the  different  types  of  snow- 
fighting  equipment  operating  from  the  various  carhouses 
and  held  in  readiness  so  that  on  a  comparatively  short 
notice  this  equipment  can  be  placed  in  service  to  clear 
the   tracks. 

Railway  operators  can  learn  much  from  the  army 
strategists,  who  before  any  important  battle  make  a 
careful  study  of  the  minutest  details  of  the  strength 
and  distribution  of  the  enemy  forces  in  order  to  deter- 
mine his  vulnerable  points.  With  this  ini'ormation 
available,  together  with  definite  information  of  their 
own  strength,  an  attack  is  planned  and  executed  with 
clock-like  precision.  In  preparing  to  fight  snow  an 
operating  company  should  make  a  careful  study  of  the 
situation  and  map  out  a  definite  program  which  should 
take  into  consideration  the  following: 

1.  Available  snowfighting  equipment. 

2.  Condition  of  equipment. 

3.  Additional   spare   equipment   and   parts   available. 

4.  Study  of  weather  conditions. 

5.  Assignment  of  crews. 

6.  Nature  and  severity  of  snowfall. 


the  means  of  developing  a  variety  of  ingenious  devices, 
some  of  which  have  become  standard  pieces  of  apparatus 
and  are  used  quite  extensively  by  all  railways.  One 
great  fault  in  connection  with  this  class  of  apparatus 
and  which  is  common  with  too  many  operators  is  the 
use  of  old  and  obsolete  electrical  equipment  which  is 
nearly  ready  for  the  scrap  pile.  This  results  in  snow- 
fighting  machines  that  are  not  always  reliable.  Various 
types  of  apparatus  used  to  clear  the  tracks  of  snow 
and  ice,  the  details  of  which  are  well  known  to  all  rail- 
way operators,  will  be  touched  upon  only  in  a  general 
way. 

Snow  sweepers  consist  of  either  four-wheel  or  eight- 
wheel  self-propelled  cars  with  a  motor-driven  broom 
rotating  at  an  angle  on  the  forward  end  of  the  car.  This 
brushes  the  snow  from  the  tracks  and  is  best  adapted 
for  use  in  light  snows  and  for  general  work. 

Snowplows  consist  primarily  of  cars  with  either  four 
or  eight  wheels,  self-propelled,  or  pushed,  and  having 
on  the  front  end  a  metal  or  wooden  shaped  nose  which 
forces  the  snow  from  the  track.  This  kind  of  apparatus 
is  best  suited  for  deep  snows  and  for  suburban  and 
interurban  lines.  There  are  various  types  of  snowplows. 
The  nose  plow,  with  the  tip  or  point  of  the  plow  coin- 
ciding with  the  center  of  the  track  is  self-propelled  and 
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AN  ICE  CUTTER  IS  A  VALUABLE  AUDITION  TO  THE 
SNOW-FIGHTING  EQUIPMENT 

forces  the  snow  to  both  sides  of  the  right-of-way.  This 
type  is  best  suited  to  clear  the  snow  from  single  tracks. 
The  shear  plow,  with  the  tip  or  point  of  the  plow  offset 
from  the  center  of  the  rails,  is  self-propelled  and  forces 
the  snow  to  one  side  of  the  right-of-way.  This  type 
of  plow  is  most  commonly  used  to  clear  the  snow  from 
double  tracks. 

The  push  plow  consists  of  a  specially  built  car  having 
the  plow  integral  with  the  body  of  the  car.  This  must 
be  pushed  by  an  external  source  of  power.  The  pilot 
plow  consists  of  a  sheet  metal  plow  adapted  to  the 
front  end  of  any  standard  type  of  self-propelled  pas- 
senger, freight  or  express  car.  The  rotary  plow  con- 
sists of  a  self-propelled  or  an  externally  driven  car 
with  a  motor-driven  fan  mounted  at  the  front  end. 
By  means  of  the  centrifugal  action  of  this  fan  the 
snow  is  thrown  a  considerable  distance  from  the  road- 
bed. This  type  of  plow  is  best  suited  for  use  in  high 
drifts  and  deep  snow. 

Other  detail  apparatus  used  in  fighting  ice  and  snow 
includes  snow  scrapers  fastened  to  the  cars  directly  in 


front  of  the  wheels  to  clear  away  the  snow  and  brooms 
or  brushes  placed  directly  in  front  of  wheels  to  brush 
away  the  snow.  Then  there  are  also  trolley  sleet  cut- 
ters attached  to  the  trolley  to  clear  the  sleet  from  the 
trolley  wire,  and  third  rail  sleet  cutters  attached  to 
the  car  in  front  of  the  third  rail  shoe  to  clean  the  third 
rail.  A  chemical  solution  of  calcium  chloride  may  also 
be  squirted  on  the  rail  to  cut  the  sleet.  Salt  is  often 
applied  at  spring  switches  to  keep  these  operative,  but 
in  cases  of  a  heavy  snowfall  shovels  and  brooms  must 
be  resorted  to  in  order  to  keep  these  switches  clear. 

The  placing  of  wooden  fences  along  the  right-of-way 
at  points  subjected  to  drifts  will  often  prevent  the 
snow  from  piling  up  over  the  roadbed  at  such  points. 

Ice  Cutters  Are  Especially  Effective 

Since  the  advent  of  the  low  floor  car,  operating  on 
24-in.  wheels,  considerable  trouble  has  been  experienced 
due  to  snow  and  ice  packed  between  the  rails,  thus 
causing  considerable  damage  to  the  equipment  under  the 
car  on  account  of  its  small  clearance  to  the  roadbed. 
A  very  effective  device  for  cutting  this  ice  is  illus- 
trated. This  consists  primarily  of  a  revolving  cutter 
driven  at  300  r.p.m.  through  a  double  chain  drive 
connected  to  a  50-hp.  motor.  The  cutter  consists  of 
a  number  of  1  x  5-in.  x  5-ft.  long  standard  angles 
with  teeth  cut  by  an  oxyacetylene  torch.  These  angles 
can  be  removed  readily  by  taking  out  eight  bolts.  This 
cutter  is  spring  supported  and  can  be  raised  or  lowered 
through  a  range  of  4  in.  to  adjust  itself  to  the  thick- 
ness of  the  ice.  The  machine  is  run  over  the  tracks 
and  cuts  the  ice  from  between  the  rails  and  is  fol- 
lowed by  a  sweeper  that  clears  the  chopped  ice  from 
the  tracks. 

Any  further  detail  information  regarding  this 
machine  can  be  obtained  from  J.  W.  Hulme,  superin- 
tendent of  motive  power  of  the  International  Railway, 
Buffalo,  N.  Y.,  through  whose  courtesy  this  description 
and  these  photographs  were  made  available  for  publica- 
tion. This  apparatus  proved  so  successful  last  year 
that   two   more   duplicate   machines   are    being   built. 


THERE    WAS    PLENTY    OF    ACTION    FOR    ROTARY    PLOWS  IN  NEW  ENGLAND  LAST  WINTER 
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A  similar  device  has  been  built  by  another  operating 
company,  but  so  far  its  success  has  not  been  assured, 
as  the  machine  has  not  been  given  a  thorough  try- 
out  in  service.  In  general  it  is  similar  to  the  machine 
as  described  above  except  that  the  cutters  used  consist 
of  a  number  of  old  gears  with  alternate  teeth  cut 
away. 

One  large  operating  company  whose  present  equip- 
ment consists  of  forty-two  plows  and  twelve  sweepers 
is  planning  to  add  to  this  equipment  for  the  coming 
winter.  Arrangements  have  been  made  to  utilize  thirty- 
six  double-truck  freight  cars  and  orders  have  been 
placed  for  the  necessary  material  to  change  these  over 
into  seventeen  sweepers  and  nineteen  snowplows.  The 
work  of  reconstructing  these  cars  is  being  done  at 
the  shops  of  the  railway  company,  and  the  equipment 
is  expected  to  be  ready  for  service  during  the  coming 
winter. 

An  interurban  company  in  the  Middle  West  has  taken 
a  number  of  maintenance-of-way  flat  cars  which  will 
be  heavily  loaded  and  the  front  end  fitted  with  a 
special  pilot  plow.  These  will  be  utilized  as  push  plows 
during  the  winter  season  with  very  satisfactory  results. 
This  change  can  readily  be  made  at  a  comparatively 
small  expenditure  of  time  and  money. 

An  accompanying  illustration  shows  a  summer  car 
that  has  been  converted  to  a  snow  sweeper  for  winter 
service.  This  scheme  also  is  being  used  by  J.  W.  Hulme 
of  the  International  Railway,  Buffalo.  In  an  article  on 
this  subject  by  Mr.  Hulme  in  the  Jan.  18,  1918,  issue 
of  the  Electric  Railway  Journal  he  states  that  the 
initial  cost  of  installing  this  sweeper  equipment  was 
$900,  and  conversion  at  the  end  of  the  season  can  be 
made    for    approximately    $30. 

Other  Considerations  Besides  Removing 
Snow  from  Tracks 

In  the  congested  downtown  districts  of  some  cities 
it  is  necessary  to  remove  the  snow  entirely  from  the 
streets.  This  work  is  usually  done  by  shoveling  the 
snow  into  wagons  or  cars  and  hauling  it  away.  In  some 
cities  sewers  have  been  utilized  to  carry  away  the  snow. 
One  novel  and  efficient  scheme  used  in  Boston  during 
the  past  winter  was  to  use  an  electrically  operated 
crane,  fitted  with  a  grab  bucket,  to  clean  the  streets  of 
snow.  This  was  described  in  the  Electric  Railway 
Journal  for  Feb.  21  and  May  1,  1920. 

Every  railway  company  operating  in  the  snow  belt 
has  experienced  during  the  winter  season  a  considerab'.e 
demoralization  of  schedules  due  to  the  unusual  operat- 
ing conditions  encountered  at  that  time.  It  has  been 
recommended  that  in  order  to  meet  these  unusual  con- 
ditions schedules  be  studied  and  a  special  snow  sched- 
ule planned  which  will  give  motors  sufficient  lay-over 
at  terminals  during  snowstorms  to  cool  off  before  mak- 
ing the  return  trip. 

A  very  important  consideration  which  is  too  often 
overlooked  in  connection  with  the  operation  of  a  street 
railway,  especially  during  the  severe  winter  season,  is 
the  necessity  of  retaining  the  good  will  of  the  travel- 
ing public.  During  these  months  there  are  numerous 
existing  conditions  beyond  the  control  of  the  railway 
company,  such  as  extreme  severe  weather,  poor  surface 
drainage,  with  resultant  flooding  of  streets  and  tracks ; 
conge-sted  street  traffic,  stranded  automobiles  and  trucks, 
abnormal  labor  conditions  and  shortage  of  coal. 

These  factors  tend  to  disorganize  the  transportation 
department  and   cripple   the   regular  operation   of   the 


cars,  thus  arousing  the  indignation  of  the  public,  which 
to  a  large  extent  is  ill-advised  or  ignorant  of  the  facts. 
By  the  expenditure  of  a  little  printer's  ink  in  the  form 
of  posters,  publications  or  advertisements  in  the  daily 
newspapers  the  truth  regarding  these  conditions  can  be 
brought  forcibly  to  the  attention  of  the  people,  and 
in  most  cases  this  will  result  in  securing  their  co-oper- 
ation rather  than  their  condemnation. 


Securing  Observance  of  Safety  Laws* 

Effect  of  Proper  Enforcement  of  Laws  and  Ordi- 

nsnces  Relating  to  Self -Propelled  Vehicles 

in  Reducing  Crossing  Accidents 

By  J.  A.  Van  Osdol 

General  Attoi'ney  Union  Traction  Company  of  Indiana, 
Anderson,  Ind. 

OF  THE  factors  to  be  dealt  with  in  the  problem 
of  crossing  accident  prevention,  the  automobile  is 
the  conspicuous  figure  in  the  foreground.  Probably  no 
phase  of  accident  prevention  presents  greater  difficulties 
than  this  one  because  of  the  diversity  of  interests  en- 
countered and  of  the  fact  that  practically  every  law  or 
regulation  impresses  the  individual  upon  whom  it  is 
intended  to  operate  as  an  encroachment  upon  his  per- 
sonal liberty.  This  is  especially  true  when  the  class  to 
be  restrained  is  composed  so  largely  of  persons  of 
immature  judgment,  or  of  little  or  no  responsibility. 
While  the  grade  crossing  is  not  the  scene  of  all  of  the 
accidents  of  this  class,  it  is  the  place  where  most  of 
these  tragedies  are  staged,  and  while  they  cannot  be 
entirely  eliminated  so  long  as  we  have  the  crossing  at 
grade,  their  number  can  be  greatly  reduced. 

Grade  crossings  we  shall  have  for  years  to  come,  and 
we  must  deal  with  the  dangers  which  these  crossings 
present  and  endeavor  to  reduce  them  to  the  minimum. 
Law  enforcement  is  regarded  as  an  efficient  means  to 
this  end,  but  law  enforcement  is  more  than  the  mere 
matter  of  laws,  courts  and  police  officers;  those  factors 
are  essential  parts  of  our  social  structure,  but  they  will 
fail  to  produce  the  desired  results  if  left  to  work  out 
the  problem  alone.  We  must  bring  to  their  support 
every  agency  that  is  calculated  to  put  behind  law  en- 
forcement the  proper  public  sentiment. 

An  investigation  made  by  the  Indiana  Public  Service 
Commission  in  1919  is  instructive.  The  traffic  at  thir- 
teen public  highway  crossings  over  steam  roads  in  as 
many  different  parts  of  Indiana  was  checked  by  its 
inspectors,  with  a  view  to  observing  whether  engineers 
were  careless  in  giving  signals,  and  the  manner  in 
which  drivers  of  vehicles  approached  and  passed  over 
these  crossings.  Here  is  the  result :  During  the  check- 
ing 172  trains  passed'over  these  crossings,  of  which  163 
gave  the  proper  highway  crossing  signal.  During  the 
same  period  1,924  vehicles  crossed  over  these  intersec- 
tions, of  which  625  drivers  did  not  look  or  listen.  Of 
the  thirteen  crossings  checked,  five  were  protected  by 
bells  or  wigwag  signals,  which  were  found  in  perfect 
condition.  Over  tho.se  crossings,  forty-six  vehicles 
passed  over  the  tracks  when  the  warning  signal  was 
operating.  The  inspectors  reported  that  the  drivers 
of  horse-drawn  vehicles  in  most  cases  looked  and 
listened,  but  that  the  automobile  drivers  as  a  rule  did 
not  look  or  listen  until  directly  upon  the  tracks. 

From  the  foregoing  it  is  seen  that  while  approxi- 
mately 5  per  cent  of  the  engineers  failed  to  obey  the 


•.\bstract    of    paper    read    at    Ninth    .\nnual    Safety    Congress, 
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law  at  these  crossings,  32  per  cent  of  the  drivers  of 
vehicles  failed  to  obey.  We  take  it  that  the  result  of 
these  tests  may  be  said  fairly  to  indicate  the  relative 
failure  of  duty  as  between  the  engineer  and  the  driver 
of  other  vehicles.  The  recklessness  of  these  drivers 
imperils  not  merely  their  own  lives,  but  likewise  the 
lives  of  the  other  occupants  of  the  automobile,  the  train 
crew  and  passengers  on  the  train. 

If  more  individual  offenders  were  held  responsible 
in  civil  damages  for  the  results  of  their  own  negligence, 
the  cause  of  law  enforcement  would  be  greatly  promoted 
and  the  reckless  would  have  more  respect  for  the  law. 
The  tendency  of  juries  to  set  aside  the  rule  of  law  which 
forbids  one  to  profit  by  his  own  neglect,  and  the  reluc- 
tance of  some  of  our  courts  to  interfere  with  verdicts 
which  are  contrary  both  to  the  law  and  the  evidence, 
serves  to  put  a  premium  on  negligence  and  to  bring  the 
law  into  contempt. 

Whether  the  law  to  be  enforced  is  some  federal  or 
state  statute,  some  municipal  ordinance,  or  the  rule 
prescribed  by  some  commission  or  by  some  employer, 
or  merely  that  particular  rule  of  conduct  which  has  the 
sanction  of  experience,  public  sentiment  must  back  it  up 
if  it  is  to  be  properly  observed  or  enforced.  But  these 
accidents  cannot  be  wholly  prevented  by  any  sort  of  laws 
or  rules  which  operate  only  to  regulate  the  conduct  of 
the  individual;  the  personal  equation  is  in  this  problem 
and  must  be  taken  into  account.  We  cannot  absolutely 
regulate  human  inclination  or  human  judgment  by  any 
set  rules,  but  we  can  influence  them  by  a  course  of  wise 
and  persistent  education.  To  that  end  systematic  acci- 
dent prevention  should  become  a  part  of  our  national 
life. 

The  program  adopted  to  carry  on  this  work  of  general 
education  must  be  sufficiently  comprehensive  to  reach 
all  classes  and  sufficiently  practical  to  arrest  the  atten- 
tion of  the  men  of  affairs.  It  must  be  applied  con- 
stantly; we  must  not  expect  its  accomplishment  with  a 
single  effort.  A  simple  statement  shows  the  problem 
to  be  solved:  Of  the  91,000  lives  lost  in  civil  life  out- 
side of  industry  during  the  nineteen  months  our  country 
was  engaged  in  the  World  War,  15,800  of  these  deaths 
were  caused  by  automobiles  or  auto  trucks,  while  dur- 
ing the  same  period  only  47,949  of  our  soldiers  were 
killed  by  the  enemy. 

In  1910  there  were  400,000  automobiles  and  2,300 
deaths ;  in  1917,  4,941,276  automobiles  and  9,000  deaths ; 
in  1919,  7,523,664  automobiles  and  10,000  deaths.  In 
1920,  it  is  estimated  we  will  have  9,500,000  automobiles 
in  use.  If  the  ratio  of  fatalities  for  previous  years  holds 
good,  there  will  have  been  12,600  deaths  chargeable  to 
that  instrumentality  during  this  year. 

The  foregoing  covers  deaths  due  to  automobiles  under 
all  circumstances.  When,  however,  we  view  the  auto- 
mobile and  its  fatalities  as  related  to  railroad  grade 
crossings,  the  figures  published  by  the  Interstate  Com- 
merce Commission  comparing  1917  and  1918  furnish 
some  comfort.  Notwithstanding  the  fact  that  while 
the  number  of  automobiles  during  that  period  increased 
26  per  cent,  the  total  number  of  automobile  accidents 
at  railroad  grade  crossings  increased  only  9.5  per  cent, 
the  number  of  persons  killed  in  those  accidents  but  4.2 
per  cent  and  the  number  injured  but  3.6  per  cent.  These 
figures  indicate  that  safety  work  is  bearing  fruit. 

Here  are  the  facts  as  ascertained  recently  through 
inquiry  made  by  the  Indiana  Public  Service  Commission 
of  commissions  in  all  of  the  states,  asking  for  data  on 
crossing  accidents,  and  for  experience  during  the  last 


two  years.  Of  thirty-one  states  answering,  twelve  either 
had  no  data  on  the  subject  or  had  not  yet  assembled  any. 
Of  the  nineteen  states  which  had  such  data  at  hand, 
fourteen  reported  a  decrease  and  five  an  increase  in 
crossing  accidents.  While  in  some  the  decrease  was  but 
slight,  the  tendency  in  that  direction  in  view  of  the 
increase  in  automobiles  is  interesting  and  invites  inves- 
tigation. 

Texas  made  an  interesting  return  to  the  inquiry.  Re- 
ports from  that  State  show  that  railroad  accidents  at 
highway  crossings  from  Jan.  1  to  Dec.  31, 1919,compared 
with  the  corresponding  period  in  1918  decreased  20  per 
cent,  and  that  deaths  resulting  from  such  accidents 
decreased  53  per  cent.  For  the  same  period  Michigan 
showed  a  decrease  of  29  per  cent  in  number  of  crossing 
accidents,  and  a  decrease  of  18  per  cent  in  deaths  from 
that  cause.  Ohio  for  the  same  period  reports  a  decrease 
of  17  per  cent  in  deaths  from  such  accidents. 

Thus  far  the  effort  to  reduce  accidents  has  been 
exerted  in  the  urban  centers,  but  before  we  can  bring 
all  the  people  to  the  proper  appreciation  of  this  work, 
and  before  we  can  expect  a  healthy  public  sentiment  so 
general  as  to  insure  law  enforcement,  the  rural  side  of 
the  problem  must  receive  attention.  That  is  a  field 
practically  untouched  up  to  this  time,  and  while  results 
there  must  not  be  looked  for  so  quickly  as  in  some 
industries  where  instruction,  inspection  and  supervision 
in  safety  work  are  matters  of  daily  routine,  rural  life 
stands  ready  to  respond  with  community  effort  whenever 
it  can  be  made  to  see  the  need  of  it. 

Of  all  the  channels  selected  through  which  it  is  now 
planned  to  reach  the  general  public  and  induce  it  to 
take  up  this  cause  as  a  community  effort,  nothing  offers 
more  promise  than  that  of  the  public  schools.  No  more 
effective  means  exists  for  getting  safety  incorporated 
into  the  community  life  than  to  first  get  it  incorporated 
into  every  school  curriculum. 


British  Figures  Regarding  Tramway 
Transportation  Made  Public 

ACCORDING  to  data  just  made  public  by  the  Min- 
.  Jstry  of  Transport,  the  length  of  the  tramway 
route  open  for  public  traffic  in  the  United  Kingdom 
has  increased  from  269  miles  in  1878  to  2,728  miles  in 
1918-19.  Of  these  2,728  miles,  1,713  miles  were  owned 
and  operated  by  local  authorities  and  146  miles  were 
owned  by  local  authorities  but  were  operated  by  com- 
panies. 

Compared  with  the  last  completed  year  prior  to  the 
war  (1913-14)  the  total  number  of  passengers  carried 
has  risen  from  3,426,473.192  to  4,557,640,078  in  1918-19, 
an  increase  of  1,131,166,886,  or  33  per  cent.  In  the 
same  period  the  number  of  car-miles  run  has  decreased 
from  354,379,672  to  320,378,376,  with  the  result  that 
the  average  number  of  passengers  per  car-mile  is  now 
14.2,  as  compared  with  9.7  in  the  year  1913-14.  This 
is  an  increase  of  46  per  cent. 

The  number  of  journeys  per  head  of  the  estimated 
civil  population  works  out  at  108,  as  compared  with  74 
in  the  year  1913-14,  while  the  number  of  passengers 
carried  per  mile  of  route  open  was  1,668,122,  an  increase 
of  400,387,  or  31.6  per  cent  on  the  pre-war  figure. 

The  number  of  local  authorities  who  have  obtained 
authority  to  install  trackless  trolley  undertakings  is 
twenty-six,  but  of  these  only  seven  actually  operated 
lines.  Five  companies  have  also  obtained  powers,  of 
which  only  one  was  operated  during  1918. 
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Mechanical  Department  Stores  Accounting* 

An  Airtight  System  of  Stores  Accounting  Based  on  Efficient  Administration  of  Standard 

Practice  with  Addition  of  Special  Provision  to  Guard  Against  Leaks  and  Losses — 

Cost  Accounting  Is  Also  Handled  by  Storekeeper 

By  THOMAS  KENNEDY 

storekeeper  Tri-City  Railway  &  Light  Company,  Davenport,  Iowa 


STORES  accounting  is  a  subject  that  has  been  treated 
on  but  lightly,  when  we  consider  the  numeroufe 
papers  and  books  written  on  almost  every  other 
phase  of  accounting,  organization  and  efficiency.  It 
would  seem  that  this  topic  was  unimportant,  merely  a 
subject  covering  a  minor  routine  and  to  be  passed  over 
lightly,  and  that  same  could  be  adjusted  or  corrected 
without  the  outlay  of  much  time  or  thought. 

All  those  interested  in  this  subject  should  take  the 
time  to  investigate  the  stores  accounting  systems  of 
some  of  the  large  industrial  corporations,  the  steel  com- 
panies, railroads,  etc.,  and  they  would  soon  learn  that 
these  companies  insist  that  the  routine  of  receiving  and 
distributing  of  material  and  supplies  be  strictly  adhered 
to  and  the  accounting  for  them  is  as  necessary  to 
the  economical  operation  of  the  business  concerned  as 
it  is  to  see  that  the  cash  account  is  properly  balanced. 

There  is  not  one  among  you  who,  if  the  storeroom 
bins  and  shelves  were  filled  with  dimes,  quarters,  dol- 
lars, etc.,  would  allow  the  heart-breaking  freedom  of 
access  and  loose  methods  in  the  storeroom  that  you  do 
at  the  present  time.  Yet  that  is  what  it  amounts 
to.  The  bolts,  batteries,  bells,  bearings,  buckles,  bush- 
ings that  are  stacked  in  your  storeroom  bins  are  in 
reality  so  many  real  dimes,  quarters,  half  dollars,  dol- 
lars, etc.  Bins  of  them!  Some  full — some  half  full! 
The  storekeeper  and  stores  accountant  must  war  con- 
tinually against  carelessness,  ignorance  and,  without  a 
doubt,  against  downright  thievery  and  dishonesty. 

It  requires  a  man  of  rare  intelligence  and  good  judg- 
ment successfully  to  operate  a  stores  system.  He  must 
be  able  to  master  a  mass  of  detail  and  be  a  fighter 
for  the  system  in  the  interests  of  the  company.  Do  not 
be  surprised  or  discouraged  if  you  find  that  it  takes 
time  to  develop  the  man  you  want.  It  has  been  my 
experience  in  the  storerooms  of  the  Tri-City  Railway 
that  a  man  is  not  of  much  value  under  two  years  of 
service. 

There  are  no  accepted  standards  to  follow  in  install- 
ing a  stores  accounting  system,  as  the  details  in  some 
cases  are  always  subject  to  local  conditions  of  storeroom 
equipment,  as  well  as  the  nature  of  the  reports  required 
by  the  accounting  department. 

I  will  endeavor  to  explain  to  you  our  method  of 
handling  stores  material  from  the  time  it  is  requisi- 
tioned until  final  disposition  is  made  of  the  stored 
material. 

When  any  material  is  required  for  the  operating, 
mechanical  or  construction  departments,  a  requisition 
is  made  out  on  the  purchasing  department,  either  by 
the  storekeeper  or  the  foreman  of  the  above  depart- 
ments. The  storekeeper  is  furnished  with  a  copy  of  all 
orders  for  material  purchased  by  the  purchasing  agent, 
regardless  of  whether  the  material  was  requisitioned 

•-Vbstract  of  paper  presented  before  Iowa  Electric  Railway 
Association,  Omaha,  Neb.,  Sept.  16,  1920. 


by  the  storekeeper  or  by  one  of  the  superintendents  or 
foremen.  A  yellow  copy  indicates  to  the  storekeeper 
that  it  covers  material  requisitioned  by  himself,  and  a 
green  copy  indicates  that  it  was  requisitioned  by  some 
other  party.  One  copy  of  the  order  is  also  sent  to  the 
party  making  out  the  requisition.  The  requisition  form 
has  a  "Do  not  fill  in  or  use  this  space"  column  for  the 
notations  of  the  purchasing  agent  to  his  clerks  as  to 
where  to  get  quotations. 

The  purchase  orders,  issued  from  these  requisitions, 
are  made  out  in  sets  of  three,  a  quadruplicate  being 
used  in  rare  cases,  such  as  when  material  is  requisi- 
tioned by  others  than  the  storekeeper,  the  usual  use 
being  made  of  the  three.  The  copies  of  the  purchase 
orders  received  by  the  storekeeper  are  listed  alpha- 
betically in  the  order  record  book  and  a  chain  index 
used  which  enables  him  to  get  at  any  order  on  any 
company  very  readily.  They  are  then  filed  in  a  binder, 
numerically,  to  await  the  receipt  of  the  material. 

Material  Received  Carefully  Accounted  For 

When  material  is  received  by  the  storekeeper,  he 
makes  up  a  record  of  same  on  a  loose  leaf  blank  which 
gives  a  complete  record  of  the  order  number  on  which 
it  was  purchased,  from  whom,  the  size  or  catalog  num- 
ber of  the  article,  the  article  itself,  the  railroad  or 
express  company  delivering  same,  with  the  railroad 
freight  bill  number,  if  by  freight,  amount  of  same  and 
drayage,  quantity,  gross  cost  of  same  after  deducting 
discount,  net  cost  after  adding  freight,  account  to  which 
this  material  is  to  be  charged,  folio  number  of  the  stock 
book  to  which  these  articles  are  afterward  posted,  as 
well  as  the  voucher  number  which  covers  payment  for 
the  same.  These  sheets  are  made  daily  and  are  num- 
bered consecutively  from  one  up.  All  material  received 
is  listed  on  these  sheets  the  day  it  comes  in  and  the 
page  number  of  this  book  is  marked  on  his  copy  of 
the  order.  The  order  is  then  transferred  from  the  open 
file  to  the  closed  file,  if  all  the  material  is  received.  If 
only  a  part  of  the  order  is  received  the  order  remains 
in  the  open  file  until  final  completion.  A  similar  form 
is  used  when  material  is  delivered  to  branch  storerooms, 
the  original  being  sent  to  the  main  store  room. 

On  receipt  of  material  it  is  checked  with  the  copy 
of  the  order.  This  copy  also  tells  which  account  is 
to  be  charged  with  this  material  and  this  information 
is  filled  in  under  the  heading  "Charged  direct  to." 

Very  definite  instructions  are  issued  to  cover  receipt 
of  material,  checking,  identifying  shipments,  handling 
short  or  damaged  shipments,  and  unpacking. 

The  next  step  is  the  approval  of  the  invoice  for  same. 
All  invoices,  after  having  been  approved  for  price  by 
the  purchasing  department,  are  forwarded  to  the 
storekeeper  for  check  and  receipt.  If  the  material  is 
to  be  in  one  of  the  stores  accounts  he  so  indicates 
on  the  invoice,  or  if  it  is  to  be  charged  to  some  operat- 
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ing  or  maintenance  account,  he  so  indicates  on  the 
invoice.  In  either  case  he  is  guided  by  the  charge 
appearing  on  the  receiving  sheet  under  the  heading 
"Charged  direct  to,"  which  he  entered  there  on  receiv- 
ing the  material.  The  invoices  are  then  forwarded  to 
the  accounting  department. 

The  material  in  the  meantime,  having  been  properly 
checked  for  quantity  and  quality,  is  stored  in  its  proper 
bin  or  racks  provided  for  same,  and  on  which  appears 
a  blue  label,  shown  in  an  accompanying  illustration.  For 
wire  and  other  material  not  placed  in  bins,  tags,  as 
shown,  are  used. 

All  material  received  during  the  month  is  posted  from 
the  receiving  book  to  the  stock  ledger  sheets.  These 
sheets  have  spaces  on  the  heading  for  location  of  store- 
room, bin  number,  folio,  catalog  number,  name  of  article 
and  unit  of  measure.  The  body  is  divided  into  three 
parts,  the  left  hand  side  being  a  record  of  all  receipts 
of  this  article  and  the  right  hand  side  for  the  record 
of    all    disbursements,    a    small    space    at    the    extreme 
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RED  "NOT  STORES"  TAG  TO  MARK  MATERIAL  NOT 
CHARGED  TO  STORES  ACCOUNT 

right  being  used  for  the  balance  on  hand,  which  is 
brought  down  every  month  for  comparison  with  the 
general  books.  There  are  two  checking  columns,  one  on 
the  "receipt"  side  and  one  on  the  "disbursement"  side. 
All  entries  on  either  side  are  rechecked,  for  they  must 
be  correct. 

The  method  used  to  check  what  has  been  vouchered 
is  for  the  accounting  department  to  send  to  the  store- 
keeper a  transcript  of  his  stores  accounts  for  that 
month. 

It  is  the  policy  of  our  company  that  all  construction 
work  must  be  duly  authorized  before  same  is  started. 
To  facilitate  matters  of  this  kind  we  have  filled  out  and 
properly  signed  what  is  known  as  a  proposed  expendi- 
ture blank.  After  this  has  been  approved  by  the  gen- 
eral manager  and  executive  board  it  is  proper  for  work 
to  be  done  and  charges  put  through  against  construction 
accounts  bearing  this  "P.  E."  number,  in  addition  to  its 
regular  number  under  P.  C.  C.  classification.  Charges 
to  operation  and  maintenance  accounts  come  under  the 
same  classification. 

When  issuing  material  from  the  storeroom,  a  store- 
room requisition  must  be  signed  for  all  material  issued 
regardless  of  who  it  is  that  is  taking  the  material  from 
the  storeroom.  Storekeepers  must  not  sign  storeroom 
requisitions  for  any  one.  Requisitions  used  by  branch 
storerooms  in  requisitioning  material  from  main  store- 
room are  identical  in  form  but  of  larger  size.  These 
requisitions  are  forwarded  to  the  storeroom  office,  where 
they  are  posted  daily  on  monthly  summary  sheets  pro- 
vided for  this  purpose  and  headed  with  spaces  for  the 
following  information :  Month ;  account  number ;  credit, 
which  applies  to  the  particular  stores  account  which  is 


to  receive  credit  for  the  material  issued;  location  of 
storeroom  and  clerk  who  enters  same  in  stock  record 
and  approval  of  purchasing  agent,  who  in  our  company 
is  in  direct  charge  of  all  storerooms.  The  folio  number 
of  stock  sheet  is  also  shown,  as  is  the  name  of  article 
issued. 

The  balance  of  the  sheet  is  divided  off  for  the  num- 
ber of  days  in  the  month.  In  our  case,  as  the  store- 
room month  runs  from  the  21st  to  the  20th,  these  sheets 
begin  with  the  21st,  as  this  is  on  the  first  day  of  the 
storeroom  month.  To  these  sheets  are  posted  daily  all 
material  issued.  As  the  storeroom  requisitions  are  num- 
bered consecutively  as  passed,  this  number  is  carried 
also  on  the  entry. 

At  the  close  of  the  month,  these  charges  are  totaled 
and  priced,  then  entered  in  the  stores  ledger  on  the 
disbursement  side  of  the  stock  ledger  sheet.  The  totals 
of  the  monthly  summary  sheets  constitute  the  charges 
to  the  accounts  indicated  for  the  month  and  the  store- 
keeper's report  is  made  from  these  sheets. 

Some  of  the  Airtight  Provisions 

The  foregoing  is  a  complete  record  of  our  method  of 
distributing  and  accounting  for  materials.  If  that 
covered  an  efficient  storekeeper's  duties,  you  could  in  all 
probability  train  a  man  in  six  or  eight  months'  time. 
But  please  let  us  pause  here  and  consider  that  mass  of 
detail,  mentioned  early  in  this  paper,  and  which  will 
cover:  Credit  memorandums,  gasoline  receipts,  inven- 
tory tickets,  inventory  sheets,  "not  stores"  tags,  mate- 
rial returned  reports,  oil  reports,  brake  shoe  reports, 
monthly  junk  statements,  wheel  reports,  shop  orders. 

Foremen  are  required  to  turn  in  daily  scrap  material 
accumulated  in  their  departments,  when  it  is  practical  to  do 
so,  but  it  must  be  turned  over  to  storekeeper  at  least  once 
a  month.  Scrap  material  should  not  be  allowed  to  accumu- 
late, except,  in  the  storeroom  until  such  time  as  it  is  sold  by 
the  proper  party.  In  delivering  scrap  material  to  the 
storekeeper  please  advise  the  storekeeper  the  account  or 
authorization  number  which  is  to  receive  credit. 

For  this  purpose  and  also  for  crediting  back  material 
taken  out  of  service  and  which  can  be  reclaimed  and  put 
back  in  service,  we  use  the  credit  form  shown  herewith, 
to  credit  the  operating  or  construction  accounts  and 
charge  "stores."  These  are  made  up  in  book  form  with 
original  and  duplicate.  The  original  is  perforated  and 
is  sent  to  the  storekeeper  by  the  foreman  making  out 
the  credit,  the  duplicate  remaining  in  the  book  for  his 
record. 

All  the  gasoline  used  in  the  operation  of  our  auto- 
mobiles and  trucks  is  purchased  from  the  filling  stations. 
Our  form  for  keeping  a  record  of  the  same  is  shown  in 
an  illustration.  These  are  made  up  in  small  bound  books 
of  fifty  sets  each.  They  are  then  issued  to  the  operators 
of  the  automobiles  and  trucks  by  the  storekeeper,  and  a 
record  of  the  book  numbers  kept  by  him.  From  the 
pink  duplicate  copies  of  these  receipts  sent  to  him  the 
storekeeper  0.  K.'s  all  invoices  for  gasoline. 

Inventory  tickets  are  made  out  in  advance  of  an 
inventory  period  and  the  names  of  articles,  bin  number 
and  folio  number  are  taken  from  the  stock  ledger  sheets. 
They  are  then  distributed  to  the  proper  bins  and  count 
of  same  is  taken,  on  these  tickets.  At  the  close  of  inven- 
tory period,  they  are  gathered  up  and  after  making  the 
allowances  noted  for  material  received  or  given  out  since 
counted  the  net  figure  is  transferred  to  inventory  col- 
umns of  the  inventory  sheets,  which  carry  the  usual 
information.  The  sheets  can  be  used  for  two  successive 
inventory  periods. 
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A  "not  stores"  tag,  reproduced  herewith,  is  attached 
to  all  material  which  is  in  the  storeroom  but  for  some 
reason  is  not  charged  to  any  stores  account.  It  may 
have  been  charged  to  some  special  account  on  receipt, 
or  it  may  be  discarded  material  that  can  be  used  for 
some  other  purpose. 

Another  form  is  used  when  returning  materials  to 
dealers  or  manufacturers  for  credit,  replacement,  re- 
pairs or  otherwise.  If  the  material  is  to  be  repaired  at 
the  expense  of  our  company,  a  purchase  requisition  is 
also  sent  to  c'over  same.  These  reports  are  made  up  in 
books  of  50  sets  each.  The  original  is  green  in  color 
and  the  duplicate  is  pink  and  both  are  perforated.  The 
triplicate  is  yellow  in  color  and  remains  in  the  book. 
These  forms  are  filled  out  by  the  storekeeper  and  sent 
to  the  purchasing  agent  to  start  a  claim. 

You  will  note  the  lower  part  of  the  original  is  per- 


ments  shown  in  the  general  accounts.  They  should  give 
in  detail  the  causes  which  produce  certain  totals,  and 
will  enable  the  manager  to  reason  intelligently  regard- 
ing these  totals.  A  good  cost  system  is  impossible 
without  a  good  storeroom  and  good  storeroom  accounting 
methods. 

We  were  called  on  in  the  storeroom  of  the  Tri-City 
Railway  for  the  material  cost  of  numerous  classes 
of  work  done  in  the  shops.  It  might  have  been 
the  cost  of  repairing  wrecked  car  number  452  or  of 
painting  auto  number  19.  To  consolidate  all  the  charges 
at  one  point,  to  get  the  information  wanted  when  it  was 
wanted,  we  instituted  our  present  shop  orders.  To  begin 
with,  I  wish  to  say  that  up  to  this  time  we  had  no 
method  of  knowing  the  total  cost  of  any  of  the  jobs 
and  what  information  had  to  be  got  was  taken  care 
of  by  the  storekeeper  in  special  reports.     While  this 
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Upper  left,  blue  tag  for  material  not  in  bins.  Upper  center, 
blue  card  for  bin  label.  Center  left,  gasoline  receipt  blank.  Center, 
inventory  ticket,  partly  made  out  before  inventory  period.    Lower 

forated,  and  number  of  this  report  is  also  printed  there. 
This  is  for  the  use  of  the  purchasing  agent's  clerk,  who 
fills  in  the  number  of  the  claim  and  returns  it  to  the 
storekeeper,  who  enters  the  claim  number  on  his  yellow 
triplicate  copy  in  the  book.  When  material  is  returned 
or  credit  received  he  notifies  the  purchasing  department 
to  close  this  claim. 

More  and  more,  good  storekeeping  really  develops  into 
cost  accounting,  and  when  you  talk  of  cost — let  us  stop 
and  consider  that  word  and  what  it  means.  In  modern 
industrial  organizations  there  is  no  item  of  greater 
importance  than  cost.  To  know  your  cost  is  to  thor- 
oughly know  your  business.  Cost  accounts  should  be 
regarded  as  detailed  statements  of  the  condensed  state- 


left,   credit   form   for   periodical   return   of  material   taken   out   of 
service.     Right,  material  returned  report  made  out  by  storekeeper. 


deals-  with  only  the  direct  materials  and  direct  labor, 
nothing  being  done  with  such  items  as  rent,  heat,  light, 
depreciation,  insurance,  taxes,  etc.,  it  answers  the  pur- 
pose for  which  it  was  intended,  namely:  To  give  the 
total  amounts  of  the  above-mentioned  direct  labor  and 
material  for  any  particular  piece  of  work.  The  balance 
of  the  miscellaneous  charges  can  be  distributed  under  a 
percentage  plan.  Since  all  the  methods  of  distributing 
expense  establish  a  relation  between  expense  and  some 
feature  of  material  and  labor,  a  close  appreciation  of  the 
expense  necessary  for  a  given  piece  of  work  can  usually 
be  made  when  this  basic  factor  is  known. 

The  three  principal  uses  of  a  cost  system  are :    First, 
to  show  the  actual  cost  of  operations.    Second,  to  form 
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the  basis  of  managerial  reports.  Third,  to  predict  future 
operations. 

No  one  method  of  cost  finding  can  be  laid  down  that 
will  answer  the  requirements  of  every  situation.  Our 
case  was  studied  independently  and  a  system  arrived  at 
that  would  be  applicable  to  the  problems  we  had  at  the 
Tri-City  Railway.  And  it  has  opened  our  eyes  to 
a  good  many  things.  For  instance,  we  found  we  could 
not  paint  automobiles  as  cheaply  as  we  could  have  them 
painted  outside.  We  found  men  charging  time  pro- 
miscuously, to  any  maintenance  account  or  wrecked  car 
that  was  in  the  shop  at  that  time.  We  found  we  could 
buy  steel  bushings  cheaper  than  they  could  be  made. 
We  found  that  it  was  more  expensive  to  wind  and 
rewind  field  coils  ourselves  than  it  was  to  have  the  work 
done  on  the  outside. 

It  is  necessary  to  give  detailed  instructions  for  the 
handling  of  shop  orders  in  order  that  the  benefits  of 
the  cost  accounting  be  realized.  They  are  issued  in 
triplicate,  by  the  storekeeper,  one  copy  going  to  the  man 
in  charge  of  the  work,  one  going  to  the  timekeeper  and 
the  third  remaining  in  the  book.  The  order  indicates 
by  whom  it  is  issued  and  at  whose  request,  to  whom  it 
is  issued  and  the  work  to  be  done.  An  important  item 
in  our  organization  is  to  have  noted,  for  intercompany 
accounting,  the  company  to  whom  the  work  shall  be 
charged.  There  is  a  shop  order  card  for  each  shop  order, 
and  on  this  card  all  charges,  for  both  labor  and  material, 
to  this  shop  order  are  entered,  as  work  progresses,  so 
that  at  any  time  the  total  expenditure  on  this  order  is 
known.  When  the  work  is  completed,  the  original  order 
is  returned  to  the  storekeeper  and  the  account  of  that 
order  may  be  closed. 

You  will,  no  doubt,  agree  with  me  that  you  cannot 
attach  too  much  importance  to  the  value  of  a  competent 
storekeeper  and  a  good  stores  accounting  system.  They 
are,  in  my  opinion,  the  life  of  the  organization — to  a 
certainty,  they  are  the  clearing  house  between  the  ac- 
counting, mechanical,  operating  and  construction  depart- 
ments. Some  of  our  members  may  think  the  system  as 
outlined  above  may  seem  to  be  overburdened  or  to  con- 
tain too  much  of  the  renowned  "red  tape."  It  seems  to 
the  writer  that  it  is  a  common  opinion  that  the  store- 
room is  of  little  importance  and  that  it  is  only  necessary 
to  have  in  charge  of  a  storeroom  a  good  strong  man  to 
open  boxes  and  wrestle  car  wheels,  with  the  usual  char- 
acteristics of  honesty.  This,  in  my  opinion,  is  a  very 
serious  mistake,  as  we  have  found  from  experience  that 
brains  are  more  necessary  in  a  storeroom  than  brawn. 

If  you  are  going  to  have  a  storeroom  and  a  stores 
accounting  system  and  maintain  them  as  such,  it  is 
necessarj'  to  have  one  in  charge  who  thoroughly  under- 
stands the  accounting  system  of  the  company,  and  who 
is  capable  of  properly  classifying  his  charges  from 
stores.  An  inefficient  system  can  cause  great  incon- 
venience to  the  public  as  well  as  a  great  financial  loss  to 
the  company  in  not  having  running  repairs  on  hand  so 
as  to  keep  the  cars"  in  service  at  all  times.  It  is  much 
better  to  have  the  stock  on  hand  than  to  have  the  cars 
tied  up  in  the  carhouse.  And  since  the  coming  into 
existence  of  state  commissions,  it  is  imperative  that  you 
be  prepared  to  furnish  details  of  all  operation  and  con- 
struction charges  which  your  property  shows. 

Another  feature  is  your  ability  at  any  time  to  deter- 
mine the  value  of  your  stores,  and  this  is  especially  true 
where  the  accounts  of  a  company  are  examined  by  public 
accountants,  who  not  only  have  to  be  shown  that  you 
have  the  material  on  hand  as  represented  by  your  stock 


ledgers,  but  also  that  the  charges  made  against  con- 
struction and  operation  have  been  properly  classified. 
It  is  a  rare  instance  indeed  when  a  good  stores  system 
will  not  pay  good  dividends  and  adequate  returns. 

Storeroom-Record  "  Economies   Discussed 

There  was  a  rather  long  discussion  of  Mr.  Kennedy's 
paper  on  storekeeping,  the  main  thought  at  issue  being 
whether  or  not  an  "airtight"  storekeeping  system  was 
justifiable,  comparing  the  savings  to  be  realized  with 
the  cost.  Mr.  Kennedy  summed  up  the  results  obtained 
in  Davenport  by  adhering  to  the  practice  of  a  closed 
storeroom  and  a  careful  accounting  of  all  materials  and 
supplies  by  saying  that  prior  to  the  adoption  of  the 
present  system  the  stores  accounts  would  come  out 
$3,000  or  |4,000  a  month  over  or  short,  whereas  the 
discrepancy  now  seldom  runs  over  $200  or  $300.  He 
commented  that  there  was  absolutely  no  such  thing  as 
an  exact  balance  in  storekeeping  accounts,  for  the  cost 
of  keeping  such  a  close  account  of  the  very  small  things 
such  as  screws,  nuts,  etc.,  would  be  prohibitive. 

R.  H.  Findley,  Omaha,  asked  about  the  cost  of  the 
storeroom  department  in  Davenport,  in  connection  with 
the  railway  shops,  and  was  informed  by  Mr.  Kennedy 
that  he  employed  only  three  clerks  and  two  men  to  do 
the  heavy  work  and  issue  and  receive  materials.  He 
contended  that  this  was  all  work  which  had  to  be  done, 
and  that  if  it  was  not  done  in  the  storeroom  it  would 
have  to  be  done  in  the  general  office,  so  that  the  main- 
tenance of  a  careful  storeroom  accounting  system  did 
not  increase  the  company  expense  particularly. 

W.  G.  Lamb,  Waterloo,  Iowa,  explained  how  a  control 
over  the  storeroom  issues  was  maintained  on  his  prop- 
erty. After  material  is  issued  from  the  storeroom,  all 
requisitions  are  forwarded  to  the  general  foreman  of 
the  shops,  who  glances  over  them  in  odd  times  and 
initials  them  before  returning  them  to  the  stockroom. 
If  he  notes  any  undue  requisition  of  material,  he  imme- 
diately checks  up  on  it.  Then  in  the  problem  of  keeping 
down  the  stock  of  reclaimed  equipment,  Mr.  Lamb  said 
that  whenever  he  noted  an  overstock  of  such  used  parts 
as  nuts,  bolts,  trolley  bases,  trolley  poles,  etc.,  he  puts  a 
stop  order  on  the  issue  of  any  of  these  things  being 
issued  from  the  new  stock  until  the  reclaimed  ones  are 
used  up.  This  forces  the  repairing  of  the  old  parts  and 
keeps  the  stock  and  investment  in  new  parts  down. 

Mr.  Kennedy  was  asked  about  his  ability  to  keep  up 
his  maximum  and  minimum  records  on  supplies.  He 
replied  that  there  had  been  so  much  trouble  in  securing 
materials  in  the  last  few  years  that  the  maximum  and 
minimum  records  had  been  practically  discarded.  Pre- 
sumably these  records  will  go  back  into  use  again  when 
the  condition  of  the  market  becomes  more  nearly  normal. 
The  author  was  also  asked  about  the  manner  in  which 
the  company  disposed  of  junk.  He  explained  that  it  was 
sold  to  the  highest  bidder  each  month.  Mr.  Keith,  Des 
Moines,  said  that  his  company  sold  junk  to  one  man  in 
order  to  make  identification  of  brass  and  copper  more 
readily  possible.  Des  Moines  junk  dealers  are  required 
to  report  to  the  city  within  twenty-four  hours  any  cop- 
per and  brass  junk  purchased.  If  the  railway  company 
sells  to  various  junk  dealers  it  is  very  difficult  to  check 
up  on  these  city  reports,  a  copy  of  which  is  immediately 
forwarded  to  the  local  railway  company. 

Mr.  Kennedy  said  that  this  had  formerly  been  the 
practice  in  Davenport,  but  it  had  been  found  that  the 
junk  dealer  thus  favored  had  not  given  the  company  as 
good  prices  as  it  should  have  received. 
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OXE  OF  THE  TOUNGSTOWN  &  SUBURBAN  ELECTRIC  LOCO- 
MOTIVES SHOVING  A  TRAIN  OF  EMPTIES  ONTO  THE 
PENNSYLVANIA  RAILROAD  TRANSFER 

Co-operating  with  Local  Industries 
for  Freight  Business 

Youngstown  &  Suburban  Railway,  Built  as  Passen- 
ger Line,  Plays  Important  Part  in  Providing 
Freight  Service  to  Industries  Along  Line 

THE  accompanying  three  views  give  some  idea  of 
the  manner  in  which  the  Youngstown  &  Suburban 
Railway,  Youngstown,  Ohio,  is  tying  up  with  the  local 
industries  along  its  line  to  serve  their  requirements  for 
handling  freight.  Until  a  few  years  ago  practically 
the  entire  attention  of  the  officials  of  the  road  was  de- 
voted to  passenger  traffic,  but  the  development  of  freight 
service  on  this  40-mile  line  in  the  last  few  years  has 
Increased  to  such  proportions  that  today  it  requires  al- 
most the  undivided  attention  of  the  management. 

The  line  serves  a  thickly  populated  territory  with 
numerous  industrial  plants,  oil  wells  and  coal  mines 
along  its  line.  One  of  the  principal  sources  of  revenue 
to  the  company  has  been  in  the  handling  of  coal  and 
building  materials.  This  has  been  greatly  facilitated 
and  the  continued  patronage  of  customers  assured 
through  the  building,  by  the  customers,  of  unloading 
tipples  served  only  by  the  electric  line.  Interchange 
facilities  with  the  steam  roads  have  made  this  exclusive 
service  possible. 

One  of  the  three  photographs  reproduced  herewith 
shows  the  tipple  constructed  on  the  electric  line  by  a 
large  Youngstown  coal  dealer.  This  tipple  has  a  capac- 
ity of  approximately  800  tons  of  coal.  Slag,  sand,  ce- 
ment, etc.,  are  unloaded  in  the  shed  shown  at  the  left. 
Brick,  tile  and  the  like  are  unloaded  on  the  opposite  side 
of  the  tipple.  This  company  also  has  several  large  ware- 
houses which  are  located  on  the  opposite  side  of  this 
tipple,  one  of  which  can  be  seen  in  the  picture  referred  to. 

The  other  tipple  pictured  herewith  is  under  construc- 
tion at  the  present  time  and  is  said  to  be  one  of  the 
largest  of  its  kind  ever  built  on  an  electric  railroad.  This 
is  being  built  on  the  electric  line  by  a  contracting  firm 
which  is  spending  about  $40,000  in  the  construction  of 
this  tipple  and  in  adjacent  warehouses,  etc.  The  total 
trackage  of  the  tipple  shown  herewith,  when  completed, 
will  be  more  than  1,000  ft.  and  the  tipple  itself  will  be 
540  ft.  long  and  have  a  capacity  of  3,000  net  tons.     The 


A    540-FT.    TIPPLE   OF   3,000   NET   TONS    CAPACITY    UNDER 

CONSTRUCTION  ON  YOUNGSTOWN  &  SUBURBAN 

ELECTRIC  LINE 

grade  from  the  bridge  to  the  near  end  of  the  tipple  is 
.S  per  cent,  with  no  grade  on  the  part  yet  to  be  completed. 
A  solid  concrete  wall  is  to  be  built  along  one  side  of  the 
concrete  piers  supporting  the  track.  Parallel  to  this 
wall  there  will  be  a  macadam  driveway,  from  which 
wagons  and  trucks  can  be  loaded  from  the  chutes  with 
which  the  bins  will  be  equipped.  With  these  facilities 
a  carload  of  material  can  be  unloaded  in  five  minutes  or 
less  and  a  5-ton  truck  can  be  loaded  in  two  or  three 
minutes.  At  one  side  of  this  tipple  there  will  be  con- 
structed sheds  and  stables  with  a  capacity  of  thirty-five 
trucks  and  wagons  and  about  fifteen  head  of  horses.  On 
the  opposite  side  of  the  tipple  several  warehouses  are  to 
be  built.  This  same  contracting  company  is  to  construct 
adjacent  to  the  tipple  a  track  1,100  ft.  long  with  a  clear- 
f.nce  of  900  ft.  for  use  exclusively  in  unloading  brick, 
tile,  sewer  pipe,  etc. 

The  Youngstown  &  Suburban  Railway  claims  to 
operate  entirely  on  a  steam  road  basis  and  to  be  equipped 
to  handle  any  amount  of  carload  freight.  The  accom- 
panying photographs  illustrate  how  local  industries  may 
be  induced  to  co-operate  with  electric  lines,  to  the  mutual 
advantage  of  both  parties,  in  the  problem  of  securing 
prompt  transportation  of  materials  and  supplies. 


RECEIVING  TIPPLE  OF  YOUNGSTOWN  COAL  AND  BUILD- 
ING MATERIALS  DEALER  SERVED  BY  ELECTRIC  LINE 
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Railway  Situation  in  Italy 

THAT  the  critical  shortage  of  co^l  in  Italy  is  having 
a  material  effect  upon  railway  development  in  Italy 
is  shown  in  a  report  to  the  United  States  Department 
of  Commerce  by  Trade  Commissioner  H.  C.  MacLean, 
Rome,  Italy.  He  points  out  that  efficient  operation  of 
any  transportation  system  is  dependent  upon  the  ade- 
quacy and  condition  of  its  mechanical  equipment,  a 
sufficient  supply  of  fuel  and  a  disciplined  personnel. 
Italy  is  at  a  disadvantage  with  respect  to  all  three  of 
these  factors.  At  no  time  since  the  end  of  the  war  has 
the  .supply  of  coal  in  Italy  exceeded  more  than  about 
one-half  the  quantity  normally  consumed  and  the  Italian 
railroads  have  been  obliged  to  eke  out  their  scanty  allot- 
ment by  employing  unsatisfactory  substitutes. 

When  the  principal  railway  systems  of  Italy  were 
taken  over  by  the  government  on  July  1,  1905,  and 
became  the  Italian  State  Railways,  their  length  was 
about  6,961  miles,  while  the  length  of  the  roads  which 
continued  under  private  management  was  about  1,924 
miles,  a  total  of  8,885  miles.  At  present  the  State 
Railways  have  a  mileage  in  excess  of  9,920  and  the 
private  roads  3,845,  a  total  of  13,765. 

The  keen  interest  of  the  Italian  government  in  pro- 
viding for  the  rehabilitation  of  the  railways  and  their 
expansion  is  clearly  demonstrated  by  the  action  taken 
immediately  after  the  signing  of  the  armistice.  Pro- 
vision was  made  for  the  transition  period  between  war 
and  peace  by  the  authorizing  of  an  expenditure  of 
1,800,000,000  lire  (lira  at  par  of  exchange  =  $0,193 
American  money)  for  railway  work  and  renewal  of  rail- 
way material.  Much  work  is  subsidized  by  the  govern- 
ment and  subsidies  are  allowed  to  private  companies  of 
from  5,000  to  15,000  lire  per  kilometer;  2,000  lire  extra 
where  electric  operation  is  specified.  Subsidies  are  also 
given  for  the  electrification  of  existing  lines. 

Mr.  MacLean  gives  the  following  data  regarding  lines 
under  construction  which  will  be  operated  by  electric 


motive  power:  Domodossola-Confine,  21  miles,  66  per 
cent  of  entire  line  completed;  Modena-Lama-Mocogno, 
37  miles,  about  30  per  cent  of  roadbed  and  buildings 
completed;  Spoleto-Norcia-Piediripa,  34  miles,  45  per 
cent  of  19  miles  and  2  per  cent  of  15  miles  completed; 
Rome-Ostia,  18  miles,  commenced;  Pracchia-San  Mar- 
cello,  10  miles,  commenced.  In  all,  private  companies 
have  under  construction  about  366  miles  of  new  rail- 
road, about  245  miles  of  which  will  be  steam  traction 
fjnd  the  remaining  121  miles  electric  traction. 

Other  work  which  will  probably  be  started  in  the  near 
future  covers  a  mileage  of  281,  of  which  135  miles  will 
be  steam  and  146  miles  electric.  The  electric  lines  are 
Genova-Casella,  14  miles;  Rome-Civitacastellana,  63 
miles;  Civitavecchia-Orte,  53  miles;  Intra-Premeno,  9 
miles;  S.  Giovanni  Bianco-Piazza  Brembana,  6  miles. 


Cloudburst  Expensive  for  Rail-Light 

THE  Toledo  Railways  &  Light  Company  suffered 
heavily  as  a  result  of  a  cloudburst  which  occurred 
in  Toledo  and  vicinity  on  Aug.  16.  The  severity  of  the 
storm  can  be  inferred  from  the  fact  that  4.28  in.  of 
water  fell  in  one  hour.  The  accompanying  illustrations 
are  from  photographs  taken  at  important  points  on  the 
electric  railway  system  and  indicate  the  temporary 
operating  difficulties  which  were  encountered.  At  one 
low  point  the  water  was  over  6  ft.  deep,  and  the  water 
fell  so  rapidly  and  with  such  force  that  at  several  points 
the  creosoted  wood  paving  blocks  were  floated  out  of 
place. 

A  total  of  150  cars  were  crippled  through  the  water- 
soaking  of  the  field  coils  and  armatures,  and  the  shops 
have  been  hard  put  to  it  to  get  them  dried  out  and 
otherwise  rehabilitated. 

In  some  ways  the  railway  company  was  more  for- 
tunate than  the  city  in  that  the  rails  and  ties  held  the 
paving  securely  in  the  strip  paved  by  the  railway. 


DIFFICULT   OPERATING   CONDITIONS    FOR   THE   TOLEDO  RAILWAYS  &  LIGHT  COMPANY 
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A  "Foot  Punched"  Transfer 

New  Machine  Issues  Transfer  Without  Demanding 
Use  of  Both  Hands  of  Platform  Men- 
Applicable  to  One-Man  Cars 

THE  Shanklin  rapid  transfer  machine,  manufactured 
by  the  Shanklin  Equipment  Company  of  Springfield, 
Mass.,  represents  a  new  and  unique  development  in 
street  railway  apparatus.  This  machine  issues  a  trans- 
fer punched  and  ready  for  the  passenger  to  use,  with- 
out the  aid  of  any  clockwork  mechanism  and  with  the 
use  of  only  the  foot  of  the  conductor,  after  the  "combi- 
nation" is  set. 

The  machine  consists  of  a  box  mounted  on  a  pedestal 
which  has  a  foot  lever  at  its  base.  The  box  is  readily 
removed  from  the  pedestal,  weighs  about  20  lb.,  is 
about  18  in.  long,  12  in.  deep  and  6  in.  wide.  It  is  made 
of  sheet  metal  and  contains  a  strip  of  500  transfers,  a 
punch  plate  and  an  operating 
mechanism  for  feeding  the  trans- 
fers, properly  punched,  to  the  pas- 
sengers. 

The  pedestal  is  of  cast  iron  with 
a  diameter  of  about  3  in.  and  a 
height  of  3  ft.  The  foot  lever  at  the 
base  operates  a  rod,  which  in  turn 
operates  the  punch  plate  and  also  a 
ratchet-and-pall  device,  which  feeds 
the  transfer  to  the  outlet.  A  push 
downward  is  all  that  is  required 
after  the  initial  adjustments  are 
made.  The  rear  portion  of  the  box 
opens  for  the  insertion  of  the  lapped 
strip  of  500  transfers  in  a  recep- 
tacle, after  which  the  first  transfer 
is  placed  in  the  die  plate  and  the 
door  closed. 

On  the  left-hand  side  of  the  box 
is  a  movable  sector  of  a  circle 
which  has  segments  marked  AM, 
PM,  15,  30  and  45.  This  is  used  to 
set  for  AM  or  PM  and  any  fifteen- 
minute  interval  of  an  hour.  On  the 
right-hand  side  is  a  similar  sector 
of  a  circle  which  has  numbers  from 
1  to  12  on  the  segments.  This  is 
used  to  adjust  for  the  hour  desired. 
These  two  sectors  thus  allow  the 
time  to  be  set  to  within  fifteen 
minutes  of  the  time  desired  at  the 
next  transfer  point. 

On  the  top  of  the  box  a  set  of 
push  buttons  is  located  and  also  a 
window  which  shows  the  counter  dial  for  recording  the 
number  of  transfers  issued.  The  push  buttons  are 
labelled  with  the  different  routes,  emergency,  inbound 
and  outbound.  By  means  of  the  push  buttons  the  con- 
ductor can  punch  the  transfer  for  any  route  desired. 

As  an  example,  assume  the  next  transfer  point  on 
an  inbound  car  at  4  p.m.  is  at  4:15  p.m.  on  the  run 
schedule.  The  sectors  on  the  sides  would  be  adjusted 
to  4:15  p.m.  and  the  inbound  push  button  would  be 
pushed  down.  If  the  route  to  which  transfers  are  de- 
sired is  "Pine  Street,"  then  its  push  button  is  also 
operated.  The  conductor  then  simply  pushes  the  foot 
lever  as  each  passenger  asks  for  a  transfer  and  the 
properly  punched  transfer  issues  at  the  mouth  of  the 
box  for  the  passenger  to  grasp. 
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The  internal  mechanism  is  simply  a  pressed  steel  die 
plate  and  a  punch  plate  containing  hardened  steel  punch 
slugs.  The  punch  plate  is  on  springs  and  the  operation 
of  the  foot  lever  pushes  it  up  against  the  die  plate  and 
causes  the  punch  slugs  to  penetrate  the  transfer  at  the 
open  holes  in  the  die  plate. 

The  die  plates  are  removable,  so  that  any  plate  cor- 
responding to  a  given  group  of  routes  can  be  installed 
in  the  box.  It  is  claimed  that  the  box  is  particularly 
suited  to  one-man  safety  car  operation,  as  it  allows 
transfers  to  be  issued  quickly  and  safely  while  the  con- 
ductor collects  fares  or  watches  the  track  ahead. 

Four  of  these  machines  were  recently  used  at  the 
time  of  the  Eastern  States  Exposition  at  Springfield  for 
the  purpose  of  issuing  transfers  at  a  prepayment  load- 
ing station  at  the  fair  grounds  exit.  The  records  for 
the  week  show  that  Monday  the  four  machines  issued 
4,363,  Tuesday  5,011,  Wednesday  10,862,  Thursday  10,- 
763,  and  Friday  more  than  10,000.  On  Thursday  one 
machine  issued  2,136  and  the  four  machines  more  than 
8,000  in  about  three  hours.  According  to  plans  these 
machines  were  to  be  tried  out  in  Springfield  on  safety 
cars  commencing  early  in  October  in  order  to  get  a 
service  try-out  on  cars. 


Safety  Switch  for  Electric  Heaters 

ANEW  type  of  heater  switch  is  being  placed  on  the 
market  by  the  Consolidated  Car  Heating  Company, 
which  is  designed  to  prevent  trainmen  from  accidentally 
touching  any  live  part  while  throwing  the  switch  or 
while  changing  fuses.  It  is  inclosed  in  a  steel  box, 
having  the  lower  half  of  the  cover  hinged  to  swing  up- 
ward. The  handle  works  through  a  slot  in  this  hinged 
cover  in  such  a 
manner  that  it 
is  impossible  to 
open  the  cover 
without  first 
throwing  the 
handle  to  the 
"off"  position. 
When  in  this 
position  the 
fuse  and  all  ac- 
cessible parts 
are  dead  and 
all  live  parts 
are  protected  by 
insulating  bar- 
riers. With  the 
cover  open  it  is 
also  impossible 
to    throw    the 

handle  to  the  "on"  position.  The  switch  mechanism 
works  on  a  toggle  principle,  which  gives  a  quick  brake 
and  quick  make,  regardless  of  a  slow  operation  of  the 
handle.  Whenever  the  switch  is  in  the  "on"  position 
the  slot  for  the  handle  is  closed  by  a  slide.  These 
various  features  insure  protection  for  trainmen. 

This  switch  has  been  assigned  type  No.  311,  and  is 
rated  at  50  amp.  and  600  volts.  A  similar  switch,  No. 
312,  is  made  for  1,200-volt  service. 


SAFETY  HEATER  SWITCH  WITH 
COVER   R.VISED 


In  a  recent  issue  the  Electric  Railway  and  Tramway 
Journal  directs  attention  to  the  fact  that  owing  to  the 
linking  up  of  bus  services  it  is  now  possible  to  travel 
by  this  means  a  distance  of  100  miles  from  London. 
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Automatic  Compressor  Oiling 

Oiling  System  for  "Bungalow"  Air  Compressors 

Has  Been  Improved  to  Provide  Direct,  Positive 

and  Automatic  Lubrication 

ALTHOUGH  the  splash  system  of  lubrication  em- 
.  ployed  in  the  Westinghouse  "Bungalow"  air  com- 
pressor has  proved  eminently  satisfactory,  improve- 
ments have  resulted  in  the  standardizing  of  a  direct, 
positive  lubricating  system  entirely  automatic.  The 
only  attention  required  is  to  replenish  the  oil  supply  in 
the  crank  case  at  intervals  which  can  safely  equal  the 
longest  permissible  interval  between  general  inspec- 
tions of  other  car  equipment.  There  is  but  one  place 
in  which  to  pour  the  oil.  This  consists  of  a  fitting 
which  also  serves  as  a  gage  to  indicate  the  oil  level. 
In  well-arranged  installations  it  is  readily  accessible 
from  the  side  of  the  car. 

The  cheeks  of  the  crankshaft  are  extended  to  form 
oil  throwers,  which  splash  oil  onto  the  front  and  back 
walls  of  the  crank  case  and  onto  the  cover,  as  the  crank- 
shaft rotates.  The  oil  thrown  against  the  front  wall 
drips  down  onto  the  pistons  and  thoroughly  lubricates 
them.  The  oil  thrown  up  onto  the  under  side  of  the 
cover  drains  from  distributor  ribs,  provided  for  this 
purpose,  into  both  crankshaft  bearings  and  the  con- 
necting rod  bearing,  providing  these  parts  with  flood 
lubrication. 

Some  of  the  oil  dropping  on  the  connecting  rod 
flows  down  a  groove  in  the  top  side  of  the  rod  to 
the  wrist  pin  bearing.  The  oil  splashed  against  the 
back  wall  of  the  crank  case  flows  down  into  a  trough  by 
which  it  is  conducted  over  into  the  gear  case.  Some 
of  this  oil  is  carried  up  by  the  gear  and  thrown  off 
into  a  trough,  so  designed  and  placed  above  the  gear 
as  to  drop  a  definite  and  ample  amount  of  oil  into  the 
armature  bearings.  The  surplus  flows  back  into  the 
gear  case. 

The  oil  passage  leading  from  the  crank  case  to  the 
gear  case  is  restricted  to  such  a  size  that  it  will,  com- 


bined with  the  pump  action  of  the  gear,  maintain  a 
certain  definite  oil  level  in  the  gear  case.  Thus  the 
gear  is  amply  lubricated  and  sufficient  oil  carried  up 
to  the  armature  bearings,  and  at  the  same  time  the 
gear  runs  in  a  small  quantity  of  oil,  thereby  preventing 
the  generation  of  heat. 

Oil  throwers  on  the  armature  shaft  and  a  catcher 
en  its  housing,  with  a  return  passage  to  the  gear  case, 
insure  that  any  excess  oil  passing  by  the  large  arma- 
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AT  TOP,  UN'DBRSIDE  OF  CRANK-CASE  COVER  FITTED  WITH  OIL 
DISTRIBUTOR   RIBS.      AT   BOTTOM,    THREE    RINGS    IN   THE  • 
PISTON  PREVENT  OIL  FROM  ENTERING  AIR  SYSTEM 


TOP  VIEW  OF  COMPRESSOR,    SHOWING   DIRECT   OIL 
DISTRIBUTING  FEATURES 

ture  bearing  will  go  to  the  gear  case  instead  of  over 
into  the  motor.  This  return  passage  is  connected  into 
the  bottom  of  the  gear  case,  which  provides  a  seal  and 
prevents  even  oil  vapor  reaching  the  motor. 

The  concave  end  of  the  armature  is  protected  by  a 
metal  shield,  and  any  oil  which  may  have  seeped  past 
the  bearing  will  be  deflected  into  a  passage  and  con- 
ducted away  instead  of  being  permitted  to  reach  the 
motor  windings.  The  various  oil  conductors  and 
passages  are  so  arranged  that  the  integrity  of 
the  lubricating  system  will  not  be  affected  by 
the  tilting  of  the  car  on  a  curve,  either  to 
restrict  the  flow  of  oil  to  the  parts  where  it  is 
desired  or  to  permit  flooding  of  oil  to  parts 
it  should  not  reach. 

The  design  of  the  pistons  and  cylinders  is 
such  as  to  limit  the  passage  of  oil  from  the  crank 
case  side  to  the  pressure  side  of  the  pistons  to 
an  amount  such  as  will  insure  the  proper  lubri- 
cation. The  pistons  are  neatly  fitted  to  the  cylin- 
ders, and  beveled  grooves  are  provided  on  the 
non-pressure  edge  of  the  rear  packing  ring 
groove  and  that  immediately  ahead  of  the  wrist 
pin.  The  excess  oil  is  therefore  wiped  back  by 
the  rings,  finally  reaching  the  rear  groove,  from 
which  it  drains  into  the  crank  case  through  a 
hole  provided  for  this  purpose.  An  absolutely 
tight  joint  is  maintained  at  the  various  covers 
by  the  use  of  cork  gaskets.  To  prevent  mechan- 
ical injury  the  gaskets  are  shellacked  to  the 
part  receiving  the  least  handling  when  the  com- 
pressor is  dismantled.  The  ribs  and  projections 
add  strengrth  to  the  castings  as  well  as  provide  a 
means  for  directing  the  oil  to  a  point  when  needed 
for  lubrication. 


The  Atlantic  City  Convention  Programs 

Convention  Motto:    Be  on  Time 


All  Associations 

Monday,  Oct.  11 
Registration  and  distribution  of  badges 
at  booth,  right  of  entrance,  Youngs 
Million  Dollar  Pier.  American  Associa- 
tion ;  all  day ;  all  other  associations  9.30 
a.m.  to  12.30  p.m. 

American  Association 

Tdesdat,  Oct.   12 

9  :  30  a.m.  to  12:  30  p.m. 

All  meetings  held  in  Greek  Temple 

Annual  address  of  the  president. 

Annual  report  of  the  executive  com- 
mittee. 

Annual  report  of  the  secretary-treas- 
urer. 

Appointment  of  convention  commit- 
tees. 

Reports  of  committees : 

On  compensation  for  carrying  United 
States  mail. 

On  electrolysis. 

On  national  relations. 

Address  on  "Problems  of  Fuel  Sup- 
ply," by  Eugene  McAuliffe,  president 
Union  Colliery  Company,  St.  Louis,  Mo. 

Reports   of   committees : 

Aera  advisory. 

On   company  membership. 

Discussion  of  report  of  the  Federal 
Electric  Railways  Commission,  led  by 
Philip  H.  Gadsden,  vice-president  United 
Gas  Improvement  Company,  Philadel- 
phia, Pa. 

Wednesday,   Oct.    13 
9  :  30  a.m.  to  12  :  30  p.m. 

Reports  of  committees : 

On  fare  systems. 

On  publicity. 

Committee  of  One  Hundred. 

Paper  on  "Possibilities  of  Transport- 
ing Other  than  Passengers  on  Interurban 
Lines — Britton  I.  Budd,  President,  Met- 
ropolitan West  Side  Elevated  Railway, 
Chicago,  111. 

Address  on  "Training  of  Electric  Rail- 
way Personnel,"  by  Martin  Schreiber, 
manager  Southern  Division,  Public  Serv- 
ice Railway,  Camden,  N.  J. 

Address  on  "Settlement  of  Labor  Dis- 
putes in  the  Interest  of  the  Public  and 
its   Influence  on  Fares,"  by  Hon.  Henry 
J.  Allen,  Governor  of  Kansas. 
Thursday,  Oct.  14 
9  :  30  a.m.  to  12 :  30  p.m. 

Report  of  committee  on  valuation. 

Paper  on  "Utility  Regulation  and  Rate 
of  Return" — Cecil  F.  Elmes,  manager 
Sanderson  &  Porter,  Chicago,  111. 

Paper  on  "The  Place  of  the  Motor 
Bus" — Frank  C.  Pick,  Commercial  Man- 
ager, London  Electric  Railway  Co.,  Lon- 
don, England. 

Paper  on  "The  Place  of  the  Motor  Bus 
as  a  Supplement  to  Electric  Railways" — 
R.  Gilman  Smith,  Milwaukee  Electric 
Railway  &  Light  Co.,  Milwaukee,  Wis. 

Address  on  "The  Motor  Vehicle-Com- 
petitor or  Ally?" — George  M.  Graham, 
Vice-President,  Pierce-Arrow  Motor  Car 
Co.,  Buffalo,  New  York. 

Reports  of  convention  committees : 

Unfinished,  and  general  business,  and 
election  and  installation  of  officers. 


Engineering  Association 

Monday,   Oct.    11 
2:30  to  5  :00  p.m. 
Meeting  Held   in   Engineers'   Hall 
Annual  address  of  the  president. 
Annual   report  of  the   executive   com- 
mittee. 

Annual  report  of  the  secretary-treas- 
urer. 

Appointment  of  committee  on   resolu- 
tions. 

Reports  of  committees : 
On  way  matters. 
On  buildings  and  structures. 
Tuesday,  Oct.   12 
2:30  to  4 :  30  p.m. 
Meeting  held   in   Greek   Temple 
Joint   meeting  with  Transportation   & 
Traffic  Association. 

Report  of  the  committee  on  safety  car 
operation. 

4  :  30  to  5  :  30  p.m. 
Meeting  held  in  Engineers'  Hall 
Paper  on  "Standardization  and  Its  Ef- 


fect on  stores."  (a)  "From  a  Store- 
keeper's Standpoint,"  P.  F.  McCall,  store- 
keeper. South  Side  Elevated  Railway, 
Chicago,  111. 

Wednesday,  Oct.  13 
2:30  to   5  :  00  p.m. 
Meeting  held  in  Engineers'  Hall 
Reports  of  committees : 
On   powei'  distribution. 
On  power  generation. 
On  national  electrical  safety  code. 
Address    on    "Our    Proposed    National 
Power  Policy,"  by  W.  S.  Murray,  chair- 
man  superpower   survey.   United    States 
Geological  Survey. 

Thursday,  Oct.  14 
2:  30  to  5;  00  p.m. 
Meeting   held   in   Engineers'   Hall 
Reports  of  committees : 
On  equipment. 
On  heavy  electric  traction. 
On  standards. 

Address  on  "Electrification  of  Rail- 
roads," by  A.  H.  Armstrong,  chairman, 
electrification  committee  General  Elec- 
tric Company,  Schenectady,  N.  Y. 

General  business,  and  election  and  in- 
stallation of  officers. 


Transportation  &  Traffic 
Association 

Monday,  Oct.   11 
Booth,  Young's  Million  Dollar  Pier 
2 :  30  p.m.  to  3  p.m. 
Meeting  held   in   Greek  Temple 
Annual  address  of  the  president. 
Annual   report  of   the   executive   com- 
mittee. 

Annual  report  of  the  secretary-treas- 
urer. 

Appointment  of  convention  committees. 

3  to  4   p.m. 
Joint  meeting  with  Accountants'  Asso- 
ciation.    Report  of  committee  on  collec- 
tion and  registration  of  fares. 
4   to  5  :30  p.m. 
Joint    meeting    with    Claims    Associa- 
tion. 

Report  of  committee  on  code  of  traffic 
principles. 

Paper  on  "Automobile  Hazards,"  by 
C.  M,  Talbert,  commissioner  of  streets 
and  sewers,  St.  Louis,  Mo. 

Tuesday,  Oct.   12 
2 :  30  to  5  p.m. 
Meeting    held    in    Greek    Temple 
Joint  meeting  with  Engineering  Asso- 
ciation. 

Report  of  committee  on  safety  car 
operation. 

Wednesday,  Oct.  13 
2:  30  to  5  p.m. 
Meeting    held    in    Greek    Temple 
Report  of  committee  on  economics  of 
schedules. 

Thursday,  Oct.  14 
2.  30  to  5  p.m. 
Meeting  held   in   Greek   Temple 
Reports  of  committees : 
On   express   and   freight   traffic   facili- 
ties and  costs. 

On  merchandising  transportation. 
General  Discussion. 
General   business,    reports   of   conven- 
tion committees,  and  election  and  instal- 
lation of  officers. 


Accountants'  Association 

Monday,  Oct.   11 
2 :  30  to  3  p.m. 
Meeting  held  in  Accountants'  Hall 
Annual  address  of  the  president. 
Annual   report   of   the   executive  com- 
mittee. 

Annual  report  of  the  secretary-treas- 
urer. 

Appointment    of    convention    commit- 
tees. 

3  to  4  p.m. 
Meeting  held  In   Greek   Temple 
Joint  meeting  with   Transportation   & 
Traffic    Association. 

Report  of  committee  on  collection  and 
registration  of  fares. 

Tuesday,  Oct.  12 
2  :30  to  5  p.m. 
Meeting   held    in   Accountants'   Hall 
Reports  of  committees: 


On   accounting-claims. 

On  accounting-engineering. 

On  standard  ciasslflcation  of  accounts. 

Paper  on  "Accounting  for  Material 
Received  and  Used,  Including  Inven- 
tories," by  R.  A.  Weston,  certified  pub- 
lic accountant.  New  Haven,  Conn.,  for- 
merly general  storekeeper,  New  York, 
New  Haven  &  Hartford  Railroad. 

Paper  on  "Cost  of  Service  Accountlpg" 

by     H.     J.    Davles,     secretary-treasurer 

Cleveland  Railway,  Cleveland,  Ohio. 

Wednesday,  Oct.  13 

2  :30  to  5  p:m. 

Meeting  held  in  Accountants'  Hall 

Paper  on  "Financial  Problems  Con- 
fronting Public  Utilities  During  the  Pe- 
riod of  Reconstruction,"  by  Harry  E. 
Mendes,  member  of  Touche-NIven  & 
Company,  certified  public  accountants. 
Cleveland,  Ohio. 

Paper  on  "The  Accounting  Profes- 
sion," by  George  L.  Vannais,  certified 
public  accountant,  Hartford,  Conn. 

Reports  of  Convention  Committees : 

Election  and  Installation  of  officers. 


Claims  Association 

Monday,   Oct.    11 

2:  30  to  4  p.m. 

Meeting  held   in  Claims  Hall 

Annual  address  of  the  acting  presi- 
dent. 

Annual  report  of  the  executive  com- 
mittee. 

Annual  report  of  the  secretary-treas- 
urer. 

Appointment  of  convention  commit- 
tees. 

Reports  of  committees  on  membership, 
subjects,  safety,  ways  and  means,  inter- 
change of  claims  statistics  and  constitu- 
tion and  by-laws. 

4  to  5 :  30  p.m. 
Meeting  held   In   Greek  Temple 
Joint     meeting     with     Transportation 
and  Traffic  Association. 

Report  of  committee  on  code  of  traffic 
principles. 

Paper   on    "Automobile   Hazards,"    by 
C.    M.    Talbert,   commissioner   of   streets 
and  sewers,  St.  Louis,  Mo. 
Tuesday,  Oct.   12 
2:  30   to  5   p.m. 

Meeting  held  in  Claims  Hall 

Paper  on  "Automobile  Hazards,"  by 
Ralph  Stickle,  assistant  superintendent 
accident  department  Cleveland  Railway, 
Cleveland,  Ohio. 

Written    Discussion   by   L.    H.    Roche, 

General    Inspector    Associated    Bureaus, 

Pittsburgh  Railway,  Pittsburgh,  Pa. ;  W 

G.    Fitzpatrick,   general   claims   attorney 

Detroit   United   Railway,    Detroit,   Mich.. 

and   J.    H.   Hanlon.   claim   agent  United 

Railroads  of  San  Francisco,  Cal. 

Wednesday,  Oct.  13 

2 :  30  to  5  p.m. 

Meeting  held  In   Claims  Hall 

Paper  on  "Accidents — Cause  and  Pre- 
vention," by  F.  E.  Shumate,  general  at- 
torney Atlanta  Northern  Railway,  At- 
lanta, Ga. 

Written  Discussion  on  "Cause  and 
Prevention  of  Accidents,"  by  R.  N.  Hem- 
ming, Superintendent  Transportation 
Indiana  Service  Corporation,  Fort 
Wayne.  Ind. 

Written  Discussion  on  "Co-operation 
of  Trainmen,"  by  J.  E.  Dulty,  General 
Superintendent,  New  York  State  Rail- 
ways, Syracuse,  N.  Y. 

Thursday,  Oct.  14 
2  :  30  to  5  p.m. 

Free-for-all  discussion  of  the  following 
topics  suggested  by  members  to  the  sub- 
jects committee  at  the  mid-wlnter  meet- 
ing, (members  limited  to  five-minute 
discussion)  :  "The  Increased  cost  of 
claims  and  some  of  the  reasons  con- 
tributing thereto" ;  "Prosecution  of 
claims  for  damage  to  company's  prop- 
erty" ;  "How  best  to  safeguard  releases 
from  attack" ;  "Value  of  signed  state- 
ments" ;  "The  best  method  of  keeping  in 
touch  with  witnesses"  ;  "Value  of  secret 
service" ;  "Handling  blind  and  fraudu- 
lent cases." 

General  business,  reports  of  conven- 
tion committee,  and  election  and  In- 
stallation of  officers. 
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Letter  to  the  Editors 


Association  News 

ATLANTIC  CITY  CONVENTION.  OCT.  11  TO  15 


The  Movie  and  Other  Publicity  Means 

Georgia  Railway  &  Power  Company 

Atlanta,  Ga.,  Sept.  30,  1920. 
To  the  Editors: 

While  I  have  read  with  real  interest  your  editorial 
suggestion  in  the  Journal  for  Sept.  25,  I  am  convinced 
that  the  question  is  not  "Shall  we  use  the  movie,"  but 
how  soon  can  we  use  it.  The  reason  for  not  using  it 
here  has  been  that  the  only  kind  of  movie  proper  to  use 
is  one  thoroughly  comprehensive  and  complete  in  every 
detail,  which  would  be  more  expensive  than  one  com- 
pany would  probably  want  to  undertake. 

My  idea  about  the  movie  for  the  electric  railway 
industry  is  that  we  should  have  two  kinds.  One  for  the 
system  operated  by  hydro-electric  power,  and  the  other 
for  the  system  using  coal  to  generate  electricity.  It 
would  be  impossible  to  estimate  the  extent  of  the  pub- 
lic interest,  for  instance,  in  a  picture  which  begins  with 
the  showing  of  a  bank  of  clouds  and  attractive  mountain 
scenery,  followed  with  a  rainfall,  streams  trickling 
down  the  mountain  side  forming  a  larger  body  of  water 
harnessed  by  a  massive  dam.  Then  a  power  house  and 
transmission  lines,  followed  by  all  phases  of  street  car 
operations,  with  possibly  a  showing  of  the  old  horse 
car  to  illustrate  the  progress  that  has  been  made. 

The  other  film  could  begin  with  a  scene  in  the  coal 
mine,  followed  by  a  representation  of  transportation 
with  the  increased  prices  of  coal  and  cost  of  transporta- 
tion brought  out.  This  picture  should  be  carried  clear 
through  to  a  showing  of  street  car  operations,  includ- 
ing repair  shop  as  well  as  the  carhouse  activities  at 
4  a.m.,  when  the  movie  patrons  are  asleep.  Sight  should 
not  be  lost  of  the  opportunity  to  show  some  of  the 
public  weaknesses,  such  as  the  blocking  of  car  entrances, 
failure  to  move  forward,  talking  to  the  motorman,  one 
man  in  an  auto  delaying  a  car  containing  sixty-five 
people,  etc.    The  possibilities  of  the  movie  are  limitless. 

There  are  of  course  situations  where  the  influence  of 
the  movie  would  be  limited.  Members  of  the  State 
Legislature  are  to  a  very  large  extent  named  by  people 
living  in  the  rural  districts,  most  of  whom  would  not  be 
reached  by  the  movie.  Then  there  are  questions  that 
arise  from  time  to  time  that  are  too  specific  to  be 
answered  effectively  by  motion  pictures,  and  the  prac- 
tice of  waiting  until  an  appropriate  time  to  put  on  a 
newspaper  campaign,  covering  a  limited  period,  brings 
us  to  a  realization  of  the  necessity  for  some  means  for 
supplementing  the  newspaper,  preferably  the  educa- 
tional movie.  The  next  step  seems  to  be  a  multigraphed 
letter,  having  the  appearance  of  being  typewritten, 
going,  say,  every  Monday  morning,  in  the  form  of 
a  personal  communication,  to  individuals  in  the 
county  or  state  involved — these  individuals  being  care- 
fully selected  because  of  their  importance  and  the  value 
of  their  judgment  in  their  respective  communities.  In 
this  way,  if  the  whole  story  is  told  in  brief  letters 
covering  a  long  period,  a  knowledge  will  be  planted  in 
the  minds  of  an  important  number  of  people  in  their 
communities,  so  that  no  opposing  sentiment  could  pos- 
sibly grow.  J.  F.  Trazzare, 

Manager  Employment  and  Public  Relations. 


Association  Reports  for  September 

'"P^HE  following  special  reports  and  compilations  were 
A  prepared  by  the  Bureau  of  Information  and  Service 
during  last  month: 

New  Bulletin  No.  125  on  Wages,  containing  over  one 
hundred  recent  changes  in  wage  rates. 

Safety  Car  Compilation;  a  summary  of  replies  to  a 
questionnaire. 

New  Bulletin  on  Fares,  giving  the  latest  information 
on  increased  rates  of  fare  classified  according  to  the  cash 
fare  paid  in  various  cities  throughout  the  country. 

Number  of  Jitneys  in  Various  Cities;  a  summary  of  re- 
plies to  a  questionnaire,  showing  the  number  of  jitneys 
operating  in  each  city  and  the  rules  and  regulations  cover- 
ing their  operation. 

Tables  Showing  Effect  of  Increased  Fares  on  Oper- 
ating Revenues  for  a  Number  of  Typical  Cities;  a  re- 
vision of  the  information  shown  in  a  former  compilation 
entitled  "A  Series  of  Charts,"  bringing  the  information  up 
to  Sept.  1,  1920. 

List  of  Cities  Where  Motor  Bus  Companies  Are  Oper- 
ating, either  as  auxiliary  or  as  a  competitor  to  electric  rail- 
ways, with  data  on  number  of  buses,  miles  of  route,  fare,  etc. 

Table  of  Official  Valuations  per  mile  of  track  and  per 
ear  based  on  Public  Service  Commission  division. 


Joint  Meeting  in  Providence 
Great  Success 

New  England  Street  Railway  Club  and  Rhode  Island 

Company  Section  No.  12,  A.  E.  R.  A.,  Enjoy 

Two  Sessions  and  Dinner 

WITH  almost  two  hundred  in  attendance,  about  half 
of  whom  came  from  Connecticut  and  Massachu- 
setts, the  New  England  Street  Railway  Club  and  the 
Rhode  Island  Section  No.  12,  American  Electric  Railway 
Association,  held  a  most  successful  meeting  at  the 
Narragansett  Hotel  in  Providence  on  Thursday,  Oct.  7. 
There  was  an  afternoon  session  and  a  dinner  and 
evening  session. 

I.  A.  Maj%  president  of  the  New  England  Street  Rail- 
way Club,  and  W.  C.  Slade,  president  of  Rhode  Island 
Section  No.  12,  and  also  vice-president,  for  Rhode 
Island,  of  the  New  England  Street  Railway  Club,  alter- 
nated in  the  chair  during  the  sessions. 

The  afternoon  session  at  4  o'clock  was  devoted  to  the 
subject  of  publicity  or  public  relations,  the  one  address 
being  delivered  by  Fred  A.  Cummings,  Public  Rela- 
tions Representative  of  the  Eastern  Massachusetts 
Street  Railway  Company,  and  the  informal  discussion 
which  followed  this  address  lasted  until  dinner  was 
called  at  6:15.  After  the  dinner,  at  which  music  was 
furnished  by  the  Rhode  Island  Section  Orchestra,  an 
excellent  address  was  delivered  by  W.  C.  Bliss,  chair- 
man of  the  Public  Utilities  Commission  of  Rhode  Island, 
followed  by  the  other  announced  address  of  the  evening 
by  Joseph  F.  Berry,  attorney  for  the  Connecticut  Com- 
pany in  Hartfbrd.  Mr.  May,  presiding,  called  upon  the 
following  for  extemporaneous  remarks :  T.  F.  Green,  Z. 
W.  Bliss,  and  F.  H.  Swan,  the  three  receivers  of  the 
Rhode  Island  Company;  W.  R.  Dunham,  president  of 
the  Connecticut  Company  Section  No.  7,  and  C.  C. 
Pierce  of  the  General  Electric  Company.  These  talks 
were  both  entertaining  and  instructive. 


News  of  the  EJedric  Railways 

FINANCIAL  AND  CORPORATE       .       TRAFFIC  AND  TRANSPORTATION 

PERSONAL  MENTION 


Commission  Taking  Evidence 

Canadian    Body     Begins    Inquiry    Into 

Hydro-Electric    Radial    Railway 

Matters 

The  Ontario  Hydro-Radial  Railway 
Commission,  under  the  chairmanship  of 
Justice  Sutherland,  began  its  sittings 
at  Toronto  on  Sept.  28  for  the  purpose 
of  considering  evidence  in  connection 
with  the  whole  project.  The  personnel 
of  this  commission  was  given  in  the 
Electric  Railway  Journal  on  July  24, 
at  the  time  the  Ontario  Government 
announced  its  appointment.  Since  that 
date  T.  A.  Russell  has  resigned  as  a 
member,  and  Brigadier  General  C.  H. 
Mitchell,  of  the  Toronto  University 
staff,  was  appointed  in  his  place. 

Engineer  Gaby  First  Witness 

■  The  following  are  engaged  as  counsel: 
I.  F.  Hellmuth,  K.C.,  representing  the 
Ontario  Government;  Colonel  C.  S 
Maclnnes,  K.C.,  for  the  Hydro-electric 
Power  Commission;  Robert  MacKay, 
K.C.,  for  the  Ontario  municipalities 
supporting  the  radial  railway  under- 
taking, and  R.  S.  Robertson  on  behalf 
of  the  municipalities  which  are  opposed 
to  proceeding  with  the  project  and  some 
other  municipalities  which  are  not  in- 
cluded in  the  present  scheme. 

Chief  Engineer  F.  A.  Gaby  of  the 
Hydro  Commission  was  the  first  wit- 
ness called.  He  reviewed  the  progress 
of  the  hydro-radials  since  their  incep- 
tion in  the  year  1912,  when  the  mu- 
nicipalities comprising  the  Ontario  Mu- 
nicipal Electrical  Association  discussed 
electric  transportation  on  the  same 
basis  as  electric  power  distribution. 

Toronto  &  Eastern   First 

The  first  road  dealt  with  was  the 
Toronto  &  Eastern  Railway.  The  es- 
timates placed  before  the  Government 
had  amounted  to  $7,206,687  for  con- 
struction. An  increase  to  $8,368,794 
had  been  made  by  the  Government, 
which  included  rolling  stock  and  sub- 
stations and  to  provide  for  increases 
in  labor  and  materials  since  the  date 
of  the  commission's  estimate  of  1919 
was  presented  as  above  for  construc- 
tion only.  Of  the  increase  between  the 
two  sets  of  figures  above  mentioned, 
Mr.  Gaby  stated  that  $400,000  to  $500,- 
000  had  been  occasioned  by  allowance 
for  6  miles  of  track  within  the  city 
limits.  The  terminal  of  the  road  was 
planned  to  be  at  Bay  Street. 

Toronto  to  St.  Catharines  was  next 
taken  up.  It  was  expected  to  purchase 
the  existing  line  from  Toronto  to  Port 
Credit,  constructing  12  miles  from  the 
latter  point  to  Oakville,  and  purchase 
the  Hamilton  Radial  line  from  Oakville 
to   Hamilton.      From    Hamilton    to    St 


Catharines,  the  line  would  run  east 
parallel  to  the  Grand  Trunk  steam  road 
to  Fruitlands,  then  across  the  Grand 
Trunk  to  Winona,  and  from  there  over 
the  Jordan  River  into  the  city  of  St. 
Catharines.  At  St.  Catharines  it  was 
proposed  to  purchase  from  the  Domin- 
ion Government  the  Niagara,  St.  Cath- 
arines &  Toronto  lines  to  Niagara  Falls 
and  Port  Colborne. 

The  cost  of  the  Toronto  terminals 
would  be  divided  between  the  Toronto 
&  Eastern  and  the  Toronto  &  St.  Cath- 
arines divisions  in  proportion  of  about 
two-thirds    and    one-third    respectively. 


Delaware  Tube  Plan  Revived 

Plans  for  a  tube  beneath  the  Dela- 
ware River  will  be  discussed  at  a  con- 
ference in  the  office  of  the  Mayor  of 
Philadelphia  to  be  attended  by  Thomas 
E.  Mitten,  president  of  the  Philadel- 
phia Rapid  Transit  Company,  and  rep- 
resentatives of  the  Pennsylvania  and 
Reading  Railroads.  Announcement  to 
that  effect  was  made  at  the  Mayor's 
office  on  Sept.  12. 

No  talk  of  a  tunnel  under  the  Dela- 
ware to  Camden  has  been  heard  in 
recent  years  prior  to  the  above  an- 
nouncement except  in  the  communica- 
tions to  the  press  from  Samuel  Rea, 
president  of  the  Pennsylvania  Railroad. 
Mr.  Rea  in  announcing  that  the  Penn- 
sylvania, which  operates  the  ferries, 
would  not  oppose  the  bridge  project, 
always  coupled  with  that  the  phrase 
"or  tunnel  project." 

Another  plan  under  contfemplation 
involves  double-decked  ferryboats.  That 
plan,  it  is  said,  could  readily  be  adopted 
and  would  greatly  reduce  the  traffic 
congestion  if  approaches  for  passenger 
traffic  from  footways  running  from  the 
top  of  the  hill  at  Market  Street 
straight  to  the  elevated  railway  struc- 
ture were  built  in  order  that  foot 
passengers  be  not  mixed  up  with  ve- 
hicular traffic  running  on  the  surface. 


Electrification  Nearing 
Completion 

The  Northeast  Oklahoma  Railroad 
will  soon  be  in  a  position  to  use 
electricity  on  its  line  between  Douthat 
and  Miami,  Okla.  The  last  of  the  poles 
was  installed  on  Sept.  30  and  some  of 
the  trolley  wire  has  been  strung.  A 
substation  is  being  erected  at  Picher. 
The  company  has  several  cars  in  the 
carhouse  in  Miami  which  were  bought 
from  other  cities  for  use  until  new  ones 
can  be  delivered.  The  cars  have  been 
repaired  and  repainted.  Most  of  the 
work  in  preparation  for  electrification 
has  been  completed. 


Campaign  Under  Way 

Toledo    Prepared    for    Exciting    Times 

Over  Railway  Settlement  Proposal 

Soon  Before  Voters 

The  first  day  of  registration  at 
Toledo,  Ohio,  under  the  new  conditions 
of  twice  as  many  precincts  and  women 
voting  brought  forth  a  showing  which 
indicates  that  the  women  will  take  a 
large  part  in  the  election  at  which  the 
railway  franchise  and  municipal  owner- 
ship propositions  will  come  up  Nov.  2. 

Women  Demand  Milner  Run 

The  women  have  also  demanded  that 
W.  L.  Milner,  the  author  of  the  service- 
at-cost  measure  and  head  of  a  commis- 
sion appointed  by  Judge  Killits  of  the 
Federal  court,  be  a  candidate  for 
Mayor  next  fall.  This  indicates  that 
they  want  the  franchise  settlement  to 
be  put  into  effect  and  desire  Mr.  Mil- 
ner to  be  the  man  to  start  it  on  its  way. 

The  News-Bee,  which  waged  a  cam- 
paign in  favor  of  the  twin  municipal 
bonding  ordinances  when  they  were  de- 
feated by  a  majority  of  more  than 
4,000  votes,  has  taken  up  the  battle 
against  the  Milner  plan.  That  paper 
claims  it  is  a  perpetual  franchise  and  a 
"blank  check"  system  of  financing. 

Both  of  these  claims  are  offset  by 
improvements  made  upon  the  Tayler 
plan  and  backed  by  the  same  paper 
when  there  was  a  fight  in  conferences 
between  Mr.  Milner  and  Henry  L. 
Doherty  &  Company  interests. 

The  city  begins  to  acquire  an  equity 
in  the  property  of  the  new  Community 
Traction  Company  as  soon  as  the  sink- 
ing fund  begins  to  retire  outstanding 
bonds.  And  this  process  will  continue, 
so  that  the  city  will  have  nearly  one- 
third  interest  at  the  end  of  the  first 
ten  years.  It  will  gain  representation 
on  the  board  of  directors  along  with  the 
equity  in  the  property.  The  last  fifteen 
years  of  the  twenty-five-year  grant  will 
be  devoted  to  a  process  of  amortization 
through  which  complete  ownership  of 
the  system  will  be  obtained  with  less 
than  0.8  cent  extra  fare  during  the 
period,  according  to  Mr.  Milner. 

Council  Controls  Service 
Council  has  the  full  authority  to  con- 
trol service.  Additional  financing  can- 
not be  made  writhout  the  authority 
granted  by  the  elected  representatives 
of  the  citizens  of  the  city.  The  bond 
measures,  ostensibly  for  municipal 
ownership  of  some  kind  of  a  transpor- 
tation system,  are  designed  to  give  to 
Council  $7,000,000  to  spend. 

Very  little  of  a  definite  nature  is 
available  on  the  municipal  ownership 
plan.  No  campaign  is  being  made  in  its 
behalf  yet. 
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Fresno  Strike  Over 

Boycott     and      Intimidation      Fail     as 

Weapons  Against  Local  Railway 

in  Labor-Ridden  Town 

The  strike  of  the  employees  of  the 
Fresno  (Cal.)  Traction  Company  has 
not  been  declared  off,  but  traffic  has 
again  become  normal  and  nearly  all  of 
the  strikers  have  found  work  elsewhere. 
The  earnings  of  the  company  for  the 
first  three  weeks  in  September  show  a 
substantial  increase  over  the  earnings 
for  the  same  period  last  year. 

First  Trouble  in  Twenty  Years 

In  many  respects  the  strike  at  Fresno 
was  unusual.  The  company  up  to  the 
time  of  the  present  disturbance  had  not 
had  a  strike  in  the  twenty  years  of  its 
existence.  Its  employees  until  very 
recently  did  not  belong  to  any  union, 
though  constant  pressure  was  brought 
upon  them  by  unions  to  join  the  Amal- 
gamated Association.  Finally  in  re- 
sponse to  the  demands  of  these  outside 
unions  a  capable  organizer  was  im- 
ported from  Taeoma.  In  April  and 
May  every  effort  was  made  to  get  the 
traction  company  employees  to  join  the 
union,  they  being  promised  the  full 
support  of  all  the  unions  in  Fresno  in 
securing  recognition  if  they  would  do 
so.  The  traction  company  paid  no 
attention  to  the  movement  and  some- 
thing more  than  a  majority  of  the  men 
were  finally  induced  to  join.  The  men 
then  presented  a  demand  for  recogni- 
tion of  the  union,  stating  that  they 
would  not  discuss  any  question  of  hours 
or  labor  until  the  union  had  been  rec- 
ognized. The  request  for  recognition 
was  refused  and  a  strike  resulted, 
about  one-third  of  the  men  choosing  to 
stay  with  the  company. 

Other  men  were  brought  to  Fresno 
immediately  and  service  was  resumed. 
The  men  who  remained  loyal  to  the 
company  were  not  subjected  to  the  haz- 
ard of  attempting  to  operate  cars 
during  the  first  strike  period. 

The  morning  paper  came  out  strongly 
against  the  traction  company,  declaring 
it  should  recognize  the  union,  and  color- 
ing all  of  its  news  in  favor  of  the 
strikers.  The  evening  paper  adopted 
more  of  a  "middle-of  the-road"  attitude. 

Violence  Resorted  To 

The  men  who  operated  the  cars  were 
from  time  to  time  assaulted,  but  on 
the  whole  were  able  to  take  care  of 
themselves.  Jitney  lines  were  formed 
all  over  the  city  by  the  unions  and  the 
strikers  and  a  systematic  course  of  per- 
suasion and  intimidation  established  to 
keep  people  from  riding  on  the  cars. 
Members  of  various  unions  declared 
boycotts  on  the  railway  and  at  per- 
manent corners  pickets  were  placed  to 
persuade  people  to  patronize  the  jit- 
neys instead  of  the  cars.  Members  of 
unions  who  rode  on  the  cars  were  fined 
and  in  one  case  pressure  was  brought 
to  bear  which  cost  the  user  of  the  car 
her  job.  The  boycott  was  highly 
effectual,  but  independent  investigation 
showed  that  outside  of  unions  there 
was  not  much  sympathy  with  the  strike. 


A  committee  of  sixty  businessmen 
investigated  the  situation  and  with  the 
exception  of  two  declared  the  attitude 
of  the  railway  to  be  entirely  proper 
and  undertook  to  bring  about  a  strike 
settlement.  The  strikers  finally  voted 
to  return  without  recognition  of  the 
union,  yielding  their  seniority  to  the  old 
employees  who  had  stayed  on  the  job, 
but  the  next  day  again  quit  work. 

Thereupon  the  City  Council  passed  an 
ordinance  which  in  effect  eliminated  all 
of  the  jitneys  where  they  competed 
with  the  street  car  lines.  In  the  mean- 
time the  people  had  again  begun  riding 
on  the  cars  and  traffic  gradually  in- 
creased. At  the  time  of  the  passage  of 
the  ordinance  traffic  was  50  per  cent 
normal.  It  increased  gradually  and  be- 
came normal  with  the  withdrawal  of 
the  boycott. 

The  city  of  Fresno  is  the  center  of  a 
very  prosperous  farming  and  fruit 
growing  territory.  It  is  essentially  a 
merchandising  city.  The  increase  in 
wealth  in  the  tributary  territory  during 
the  last  few  years  has  been  very  large. 
High  prices  have  been  received  for 
raisins,  peaches  and  other  fruits,  and 
the  income  from  oil  well  development 
has  been  very  large.  A  large  amount 
of  Fresno  capital  is  invested  in  oil 
wells,  but  there  are  no  wells  near  the 
city.  The  city  increased  in  population 
in  the  last  ten  year  more  than  80  per 
cent. 

Labor  in  the  city  is  employed  largely 
in  the  packing  and  canning  of  fruits 
and  the  incidental  manufacturing  work 
that  goes  with  a  city  of  50,000  people. 
For  many  years,  notwithstanding  it  is 
a  city  of  trade,  it  has  been  one  of  the 
principal  centers  of  union  labor  in  the 
West.  The  principal  newspaper  is  a 
strong  advocate  of  union  labor.  The 
city  generally  is  so  prosperous  as  to 
yield  to  union  labor  demands  in  various 
lines  of  activity  without  any  fight. 
Even  the  newspaper  reporters  and 
school  teachers  are  organized. 


All  Cincinnati  Roads  Under 
Service  at  Cost 

Service  at  cost  will  be  the  basis  of  all 
electric  railway  fares  in  the  city  of  Cin- 
cinnati, according  to  an  opinion  by 
Judge  Stanley  W.  Matthews  of  the 
Hamilton  County  Court  of  Common 
Pleas,  who  recently  dissolved  temporary 
restraining  orders  preventing  the  Ohio 
Traction  Company  from  charging  more 
than  5  cents  between  the  villages  of 
Wyoming  and  Lockland  and  the  Zoo. 

The  service-at-cost  ordinance,  the 
Judge  held,  is  not  only  a  contract  be- 
tween the  city  of  Cincinnati  and  the 
Cincinnati  Traction  Company,  but  is 
also  a  law  governing  traction  lines 
within  corporation  limits.  He  said  the 
home  rule  charter  of  the  city  giv^s  its 
ordinances  the  effect  of  state  laws. 

The  villages  of  Wyoming  and  Lock- 
land  brought  suit  because,  it  was  stated, 
they  had  contracts  with  the  Ohio  Trac- 
tion Company  whereby  they  were  guar- 
anteed a  5-cent  fare  between  their  cor- 
poration limits  and  the  Zoo,  which  lies 
about  a  mile  within  the  city  limits. 


Detroit  Injunction  Argued 

Fight  Still  in  Progress  Over  Rights  of 

City   Under   Recent  Municipal 

Ownership  Authorization 

Arguments  of  both  parties  in  the  in- 
junction suit  brought  by  the  residents 
of  Clairmount  Avenue  to  restrain  the 
city  of  Detroit,  Mich.,  from  construct- 
ing a  municipal  railway  on  Clairmount 
Avenue  have  been  finished.  Corpora- 
tion Counsel  Wilcox  has  ten  days  in 
which  to  submit  his  brief  in  answer 
to  that  of  Attorney  Weadock,  who  rep- 
resents the  110  protesting  residents. 
The  case  is  being  heard  before  Judge 
William  B.  Brown,  Grand  Rapids. 

Former  Railway  Attorney  Is 
Counsel 

It  is  maintained  by  Mr.  Weadock, 
former  attorney  for  the  Detroit  United 
Railway,  that  the  ordinance  for  the 
submission  of  the  Municipal  Railway 
proposal  to  the  voters  is  invalid  in 
that  it  deprives  abutting  property 
owners  of  their  right  of  ingress  and 
egress  to  their  property,  and  because  it 
attempts  to  authorize  as  a  part  of 
the  Clairmount  line,  street  railway 
tracks  in  streets  of  Hamtramck  before 
having  obtained  the  consent  of  that  vil- 
lage. Hamtramck  is  entirely  sur- 
rounded by  the  city  of  Detroit  and  the 
proposed  route  for  the  Clairmount  line 
traverses  the  village. 

Another  point  of  the  ordinance  at- 
tacked by  Mr.  Weadock  is  the  fact  that 
the  ordinance  provides  for  a  line  in 
Linwood  Avenue  where  the  street  is 
now  occupied  by  a  Detroit  United 
track.  The  purchasing  by  the  sinking 
fund  commission  of  bonds  for  financing 
the  street  railway  is  branded  as  illegal 
on  the  ground  that  it  is  a  contraven- 
tion of  municipal  safeguards  and 
against  public  safety.  It  is  also  argued 
that  the  ordinance  is  inoperative  be- 
CEUse  there  are  no  valid  funds  for 
carrying  on  the  work,  and  that  con- 
tracts to  do  the  work  are  invalid  be- 
cause the  law  was  not  followed 
strictly  by  the  Commissioner  of  Pur- 
chases and  Supplies  in  advertising  for 
bids. 

City  Confident  of  Its  Rights 

In  answering,  Corporation  Counsel 
Wilcox  defended  every  step  so  far 
taken  by  Mayor  Couzens,  the  City 
Council  and  the  Street  Railway  Commis- 
sioners in  the  carrying  out  of  the  pro- 
posed municipal  railway  project,  and 
upheld  the  contracts  let  for  work  upon 
the  lines  now  under  contract.  That  the 
city  can  take  over  the  Linwood  Ave- 
nue line  at  any  time  and  oust  the  De- 
troit United  Railway  was  argued  by  the 
corporation  counsel  since  the  company 
is  operating  there  only  on  a  day-to-day 
agreement. 

Mr.  Wilcox  argued  that,  if  necessary, 
the  lines  in  Hamtramck  can  be  altered 
in  route  to  go  around  the  village.  He 
said  that  the  people  voted  on  a  propo- 
sition, not  an  ordinance,  and  that  it 
was  not  a  piece  of  legislation. 

In  reply  to  the  claims  made  by  the 
Clairmount  residents,  it  was  denied  by 
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Mr.  Wilcox  that  the  construction  of  a 
double-track  railway  on  their  street 
would  shut  them  off  from  their  prop- 
erty, except  for  the  momentary  passing 
of  a  car.  He  stated  that  engineers  for 
the  commission  had  made  surveys  and 
recommend  Clairmount  as  a  route,  but 
that  their  recommendation  might  not  be 
accepted  by  the  commission. 

All  contracts,  according  to  the  cor- 
poration counsel,  have  been  properly 
advertised,  and  the  Sinking  Fund  Com- 
mission in  buying  the  Public  Utility 
Street  Railway  bonds  was  merely  fol- 
lowing the  established  custom. 

In  answer  to  Attorney  Weadock's 
claim  that  the  $15,000,000  was  insuf- 
ficient and  that  the  bond  issue  was 
therefore  unlawful,  Mr.  Wilcox  asserted 
that  the  adoption  of  the  monolithic  type 
of  construction  of  tracks  would  enable 
the  city  to  save  enough  money  to  ac- 
quire not  only  the  156  miles  of  track  in- 
cluded in  the  class  A  and  B  lines  but 
also  the  62  miles  of  class  C  lines,  and 
come  within  the  $15,000,000  bond  issue 
voted  on  April  5.  He  denied  that  it 
was  necessary  to  build  the  class  C  lines 
out  of  the  $15,000,000,  and  said  that  the 
sample  ballot  issued  by  the  city  called 
attention  to  a  financial  plan  for  the  A 
and  B  lines.  The  charter  was  held  to 
provide  for  the  issue  of  street  railway 
bonds  to  add  to  the  system,  and  these 
bonds,  according  to  Mr.  Wilcox,  were 
not  a  lien  against  the  city  but  against 
the  railway  itself. 


Interpretation  of  Utility 
Measure  Asked 

Assuming  that  the  opinion  recently 
given  by  J.  0.  Bailey,  Assistant  Attor- 
ney General,  was  sound  as  far  as  it 
pertained  to  the  utility  act  giving  to 
the  Oregon  Public  Service  Commission 
authority  to  remove  any  and  all  unrea- 
sonable franchise  provisions  now  im- 
posed on  the  traction  division  of  the 
Portland  Railway,  Light  &  Power  Com- 
pany, the  commission  has  asked  Attor- 
ney General  Brown  to  give  legal  con- 
struction and  to  express  the  propriety 
of  the  commission  taking  summary 
action  upon  a  matter  as  important  and 
as  highly  involved  as  the  one  presented. 

The  commission  also  seeks  to  ascer- 
tain from  the  Attorney  General  its 
actual  jurisdiction  in  the  matter  and  a 
statement  as  to  what  procedure  should 
be  followed  in  making  a  determination 
of  the  issues  legally  effective.  Three 
questions  were  submitted  for  legal  in- 
terpretation, as  follows: 

1.  What  part  or  parts,  if  any,  of  the 
application  for  removal  of  franchise 
provisions  now  imposed  upon  the  com- 
pany may  properly  be  considered  and  to 
what  items,  if  any,  does  our  jurisdic- 
tion extend? 

2.  What  is  the  extent  of  our  juris- 
diction, and  the  proper  and  necessary 
procedure  to  make  a  determination 
legally  effective? 

3.  What  consideration  must  the  city 
of  Portland  receive  if  the  effect  of 
action  taken  by  us  reflects  itself  seri- 
ously upon  the  finances  of  the  city? 


$862,000  for  Betterments 

Program  of  Improvement  Work  Under 

Way   on   Pacific   Electric   Lines   in 

Southern  California 

Since  July  the  Pacific  Electric  Lines, 
Los  Angeles,  Cal.,  have  undertaken  a 
vast  program  of  improvement  work  on 
its  system,  which  had  been  delayed  dur- 
ing the  past  three  years  due  to  the 
late  war  affecting  the  labor  and  mate- 
rial situation.  The  greater  portion  of 
this  improvement  work  became  neces- 
sary principally  through  franchise  and 
legal  obligation;  the  following  is  the 
schedule  of  the  improvement  jobs  now 
under  way: 

Pasadena  City  Lines  (East  Colorado 
Street)  — 2,154  Hn.ft.  double-track  recon- 
structed with  7-in.  127-lb.  grooved  girder 
rail.  Rock  ballast  and  asphalt  concrete 
pavement.     Treated  ties. 

Lmig  Beach  City  Lines  (East  Seventh 
Street) — 11,250  lin.ft.  of  .double-track  re- 
constructed with  7-in.  91-lb.  Tee  rail  (50 
per  cent)  ;  balance  (50  per  cent)  with  4)5- 
in.  75-lb.  C.  S.  revised  rail.  Rock  ballast 
and  oil  macadam  pavement.     Treated  ties. 

Long  Beach  City  Lines  (Magnolia  Ave- 
nue)— 2,375  lin.ft.  single-track  reconstructed 
with  4|J-in.  75-lb.  C.  S.  revised  rail.  Rock 
ballast  and  oil  macadam  pavement. 

Santa  Ana  City  (North  Main  Street)  — 
Converting  6,110  lin.ft.  of  track  to  single- 
track  line;  6,110  lin.ft.  single-track  recon- 
structed with  4)8 -in.  75-lb.  C.  S.  revised 
rail.  Rock  ballast.  Oil  macadam  pave- 
ment. 

Santa  Ana  City  (East  Fourth  Street)  — 
2..300  lin.ft.  double-track  reconstructed  with 
4H-in.  75-lb.  C.  S.  revised  rail.  Rock  bal- 
last.    Oil  macadam  pavement. 

San  Bernardino  City  Lines  (Third  Street) 
— Reconstruct  2,050  lin.ft.  single-track  with 
7-in.  127-lb.  grooved  girder  rail.  Rock  bal- 
last.    Treated  ties.     Asphalt  pavement. 

San  Bernardino  City  —  New  substation 
building  and  equipment  to  improve  power 
conditions. 

Redondo  Beach — Pacific  Electric  is  wreck- 
ing its  Wharf  No.  2  which  extends  600  ft. 
out  into  the  Pacific  Ocean,  including  track- 
age thereon.  This  wharf  formerly  served 
as  freight  steamer  unloading  dock,  but  com- 
pany's business  is  now  handled  at  its  Wharf 
No.  3  at  Redondo  Beach. 

Long  Beach — Relocating  and  construct  as 
new  lines  2,310  lin.ft.  of  single-track  and 
8,600  lin.ft.  of  double-track  as  a  portion  of 
the  company's  Long  Beach-Wilmington  line 
and  local  city  Seaside  Park  line,  due  to  the 
county  of  Los  Angeles  Board  of  Flood  Con- 
trol and  the  United  States  War  Department 
constructing  and  defining  a  permanent 
channel  720  ft.  in  width  for  the  Los  Angeles 
River  and  at  the  point  for  its  emptying  into 
the  Pacific  Ocean.  The  Pacific  Electric  In 
the  relocation  of  its  line  relinquished  its 
right-of-way  for  a  consideration  as  awarded 
in  interlocutory  Judgment  of  the  court,  out- 
lining Pacific  Electric  rights  and  setting 
forth  a  fixed  sum  for  settlement  for  right- 
of-way  taken  for  the  channel.  Likewise, 
the  county  furnishes  right-of-way  easement 
for  the  company's  relocated  lines  to  be 
constructed  on  the  east  and  west  dykes  of 
the  new  river  channel  being  dredged  by  the 
county.  The  company  is  also  provided  rights 
for  a  double-track  portion  of  one  of  the 
relocated  lines  over  and  across  one  of  the 
bridges  to  be  constructed  by  the  county  to 
span   the  new  channeL 

Glendale — Relocation  of  portion  of  the 
company's  Glendale-Burbank  Line  at  Arden 
Junction  account  of  the  County  of  Los 
Angeles  Board  of  Flood  Control  construct- 
ing a  new  channel  for  Verdugo  Wash. 

King  Street  Station  (Santa  Ana  Line)  — 
Account  of  flood  control  work  on  Santa  Ana 
River  channel  Pacific  Electric  Is  replacing 
its  1,1 04 -ft.  single-track  pile  trestle  bridge 
spanning  the  river  with  270  ft.  of  steel  span 
structure ;  filling  in  and  abandoning  the 
maintenance  of  744  ft.  of  the  structure, 
while  remaining  portion  of  pile  trestle  will 
be  replaced  with  common  standard  single- 
track    pile   trestle. 

El  Mora  Station  — -  Account  of  County 
of  Orange  Flood  Control  Board  construct- 
ing and  defining  a  new  channel  for  the 
Santa  Ana  River  at  the  point  where  it 
empties  into  the  Pacific  Ocean  the  Pacific 
Electric,  operating  Its  Newport  Beach  Line 
adjacent  to  the  ocean,  Is  constructing  525 
lin.ft.  of  single-track  steel  span  bridge  to 
span  the  point  where  relocated  river  channel 
will  be  constructed  by  the  county. 


Rio  Hondo  Station  (Whittier  Lines)  — 
The  Pacific  Electric  is  replacing  716  lin.ft. 
of  double-track  pile  trestle  with  122  ft.  of 
double-track  steel  spans  and  replacing  594 
ft.  of  present  double-track  pile  trestle  in 
kind.  'Two  60-ft.  steel  girder  spans  will  be 
placed  on  one  track  and  two  62-ft.  steel 
girder  spans  on  the  other  track.  During 
years  1915  four  50-ft.  spans  were  placed 
in  this  bridge,  giving  100  ft.  of  the  struc- 
ture clear-spanned  with  steel  girders,  but 
County  Flood  Control  work  in  defining  a 
permanent  channel  tor  the  Rio  Hondo  neces- 
sitates adding  the  extra  spans  at  this  time. 

The  approximate  cost  of  the  improve- 
ments mentioned,  exclusive  of  the  flood 
control  program,  is  $525,000. 

The  approximate  cost  of  the  flood 
control  work,  which  is  only  a  portion  of 
the  work  of  this  nature  that  the  com- 
pany is  facing,  is  $337,000. 

Segregating  the  improvement  work 
by  cities  the  approximate  cost  in  each 
city  is:  Pasadena  City  Lines,  $77,000; 
Long  Beach  City  Lines,  $196,000;  Santa 
Ana  City  Lines,  $142,000;  San  Bernar- 
dino City,  $107,000. 


Vote  Urged  to  Establish 
Municipal  Line 

John  J.  Hamilton,  Commissioner  of 
Public  Parks  and  Buildings,  has  recom- 
mended to  the  City  Commission  of  Pasa- 
dena, Cal.,  that  the  proposition  of  con- 
structing an  electric  railway  between 
Pasadena  and  Los  Angeles  be  submitted 
to  the  voters  at  the  November  election. 
Assembling  all  items  of  cost  as  reported 
and  adding  $75,000  for  interest  during 
construction,  $100,000  for  terminal 
buildings  in  Pasadena  and  Los  Angeles 
and  $12,000  estimated  as  the  total 
cost  of  option,  surveys,  engineering 
and  appraisal  cost  thus  far  incurred,  the 
probable  cost  of  the  entire  project  ready 
for  operation  as  set  dovim  by  Mr.  Ham- 
ilton will  be  as  follows: 

Cost    of    railway    and    equipment, 

exclusive  of  right  of  way $3,465,867 

Right  of  way,  including  damages.  827,335 

Terminal  buildings    100,000 

Duplicate  electrical  equipment,  etc.  45,000 

Interest   during  construction '75,000 

Option,  survey,  appraisal,  etc 12,000 

Total    $4,525,202 

In  concluding  a  report  which,  he 
made  to  the  City  Commission  Mr.  Ham- 
ilton said: 

I  recommend  that  the  city  press  this 
vital  and  important  enterprise  to  the 
earliest  possible  completion.  The  present 
condition  of  the  market  for  securities  would 
prevent  the  sale  of  bonds  at  the  present 
legal  rate  of  less  than  5  per  cent,  but  this 
Is  a  temporary  condition,  and  the  city  com- 
mission should  not  permit  the  project  to 
wait  a  day  beyond  the  time  when  the 
money  market  rights   itself. 

At  the  November  election  the  resi- 
dents of  Pasadena  (Cal.)  may  have  an 
opportunity  to  vote  on  the  proposed 
$4,500,000  bond  issue  for  the  construc- 
tion of  the  municipal  railway,  for  Mr. 
Hamilton  presented  a  resolution  to  this 
effect  at  the  meeting  of  the  City  Com- 
mission on  Sept.  1.  Commissioner 
Reeves  said  that  whereas  he  was  in 
favor  of  the  people  voting  on  the  proj- 
ect, he  objected  to  the  wording  of  the 
resolution  "that  public  interest  and  ne- 
cessity demand"  the  construction  of  the 
railroad.  The  matter  has  been  delayed 
so  that  City  Attorney  Howard  will  have 
time  to  decide  whether  the  question 
should  be  included  on  a  ballot  with 
other  questions  to  be  voted  on. 
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Employees  Appeal  to  Board 

Electric    Railway    Not    Represented    at 
Hearing  to  Consider  Its  Discharg- 
ing Union  Employees 

The  Washington  &  Old  Dominion 
Railway  was  unrepresented  before  the 
United  States  Railway  Labor  Board  on 
Oct.  5  in  Chicago  in  the  case  in  which 
employees  are  endeavoring  to  secure 
the  reinstatement  of  men  discharged 
"for  the  good  of  the  service."  This 
case  was  reviewed  in  the  El£CTRlC 
Railway  Journal  for  Oct.  2,  p.  684. 

District  Court  Denied  Injunction 

The  Supreme  Court  of  the  District 
of  Columbia  had  denied  the  applica- 
tion of  the  Brotherhood  of  Railroad 
Trainmen  for  an  injunction  to  restrain 
the  officers  of  the  Washington  &  Old 
Dominion  Railway  from  discharging 
any  of  the  plaintiffs  because  of  union 
affiliation.  This  court  expressed  the 
opinion  that  this  railway  came  within 
the  classes  of  railroads  included  under 
the  transportation  act  of  1920,  and 
that  therefore  this  labor  dispute  came 
within  the  jurisdiction  of  the  United 
States  Railway  Labor  Board  created 
by  that  act. 

W.  N.  Doak,  vice-president  of  the 
brotherhood,  appeared  at  the  Chicago 
hearing  to  place  the  case  before  the 
labor  board.  There  was  some  question 
as  to  the  jurisdiction  of  the  board  and 
as  to  failure  of  the  plaintiff  properly 
to  bring  the  case  before  the  boai'd. 
After  a  great  volume  of  matter  had 
been  put  into  the  record,  Chairman  R. 
M.  Barton  sought  by  questioning  to 
bring  out  exactly  what  it  was  that  Mr. 
Doak  would  have  the  board  pass  upon. 
It  was  finally  determined  that  two 
questions  were  involved:  First,  whether 
the  board  had  jurisdiction  to  pass  on 
the  disputes  as  to  wages  and  griev- 
ances. Second,  whether  or  not  the  of- 
ficials of  the  Washington  &  Old  Domin- 
ion Railway  had  the  right  to  discharge 
those  men  because  they  belonged  to  the 
union.  If  not,  it  was  the  plea  that 
the  board  should  order  their  reinstate- 
ment. There  was  no  indication  as  to 
the  answer  that  would  be  made  to 
either  of  these   questions. 

Mr.  Henry  in  Attendance 

Charles  L.  Henry,  chairman  of  the 
committee  on  national  relations  of  the 
American  Electric  Railway  Associa- 
tion, informed  the  board  that  he 
had  been  in  close  touch  with  the 
committeemen  of  the  Senate  and  House 
of  Representatives  while  they  were 
formulating  the  act,  and  that  it  had 
been  the  understanding  that  the  elec- 
tric lines,  except  those  operated  as  an 
integral  part  of  the  steam  trunk  lines, 
were  to  be  excluded  from  the  provisions 
of  the  act. 

The  board  also  questioned  Mr.  Henry 
at  some  length  as  to  what  constituted 
an  "interurban"  line  as  spoken  of  in 
the  act.  Mr.  Henry  advised  the  board 
that  the  Interstate  Commerce  Commis- 
sion had  sent  out  an  elaborate  ques- 
tionnaire to  all  the  electric  lines  in  an 


effort  to  determine  more  exactly 
whether  any  of  them  should  come  under 
the  act.  The  result  of  this  question- 
naire has  not  yet  been  made  public. 


Charlton  Ogburn  Arbitrator 

Will   Act  as  Umpire  in   Settlement  of 

Dispute  Between  Buffalo  Company 

and  Its  Employees 

Charlton  Ogburn,  New  York,  execu- 
tive secretary  of  the  Federal  Electric 
Railway  Commission,  has  been  named 
by  Governor  Alfred  E.  Smith  as  the 
third  member  of  the  board  of  arbitra- 
tion to  settle  the  differences  between 
the  International  Railway,  Buffalo,  N. 
Y.,  and  its  union  employees,  members 
of  the  Amalgamated.  James  H.  Vahey, 
Boston,  general  counsel  of  the  Amalga- 
mated, represents  the  employees  on  the 
board,  and  Coleman  J.  Joyce,  Philadel- 
phia, counsel  for  the  Mitten  interests, 
represents  the  International.  The  first 
meeting  of  the  board  was  held  in  New 
York  City  on  Oct.  6. 

Mr.  Ogburn  will  be  chairman  or 
umpire  of  the  board.  At  the  confer- 
ence in  New  York  details  of  organiza- 
tion were  agreed  upon  and  the  method 
of  taking  testimony  was  decided.  All 
testimony  and  hearings  will  be  held  in 
Buffalo. 

The  position  of  the  International 
Railway  in  the  arbitration  proceedings 
If  outlined  in  a  letter  written  by  Her- 
bert G.  Tulley,  president  of  the  rail- 
way, to  the  company's  representative 
on  the  board,  Mr.  Joyce.  Mr.  Tulley 
says  the  company  has  not  receded  in 
its  stand  that  any  increase  in  wages 
awarded  the  employees  must  be  con- 
tingent upon  the  granting  by  the  Pub- 
lic Service  Commission  of  a  higher  rate 
of  fare  on  the  Buffalo  city  lines. 

In  his  letter  of  instruction  Mr.  Tul- 
ley tells  Mr.  Joyce  that  "any  further 
increase  in  wages  shall  be  made  effec- 
tive only  from  the  date  when  such  in- 
crease in  rate  of  fare  is  made  effec- 
tive as  is  necessary  to  make  the  pay- 
ment of  such  increased  wage  possible." 

Although  the  company's  employees 
ask  that  the  wage  award  be  made  re- 
troactive to  May  1,  on  which  date  their 
agreement  with  the  company  expired, 
they  have  announced  their  intention  of 
allowing  the  board  of  arbitration  to 
decide  when  the  wage  award  shall  be 
made  effective.  The  company  points 
out  that  Buffalo  cannot  fairly  be  ex- 
pected to  pay  increased  fare  to  meet 
the  cost  of  increased  wages  at  Niagara 
Falls  or  Lockport,  or  on  the  interurban 
lines. 

In  this  connection  Mr.  Tulley  says 
that  "consequently,  if  a  general  in- 
crease in  wages  be  ordered  by  the 
arbitration  board,  there  must  be  a  sepa- 
rate action  to  secure  increased  revenue 
to  meet  the  separate  requirements  of 
each  of  the  four  different  locations." 
The  present  rate  of  fare  in  Buffalo  is 
7  cents  with  transfers  or  four  tickets 
for  25  cents.  The  men  now  are  receiv- 
ing a  maximum  wage  of  60  cents  an 
hour.  They  ask  88  cents  an  hour  maxi- 
mum. 


Strike  Settled  Temporarily 

Men   at   Kalamazoo   on   Strike   Fifteen 

Days  When  People  Fail  to  Approve 

Fare  Increase 

Some  time  ago  the  City  Commission 
of  Kalamazoo,  Mich.,  granted  the 
Michigan  Railway  a  temporary  local 
rate  of  fare  of  10  cents  cash  and  four 
tokens  for  30  cents.  At  this  time  the 
company  had  an  understanding  with 
its  trainmen  that  their  wages  were  to 
be  increased  from  40  and  42  cents  an 
hour  to  60  and  62  cents,  with  10  cents 
additional  for  overtime,  so  long  as  the 
company  was  able  to  collect  the  in- 
creased fare,  granted  by  the  City  Com- 
mission as  a  temporary  measure,  but 
that  the  old  rate  of  wages  was  to  go 
into  effect  again  if  the  company  was 
forced  to  go  back  to  the  old  rate  of 
fare. 

The  matter  of  an  increased  rate  of 
fare  was  placed  before  the  voters  of 
Kalamazoo  on  Aug.  31.  While  300 
more  people  voted  in  favor  of  the 
measure  than  against  the  proposal,  it 
failed  to  receive  the  three-fifths  vote 
required  to  make  it  effective.  Conse- 
quently, the  commission  rescinded  its 
temporary  fare  order  and  refused  to 
do  anything  about  fares  until  it  should 
receive  a  petition  signed  by  5,000  quali- 
fied voters.  The  company  therefore  an- 
nounced to  the  men  that  the  wages 
would  be  returned  to  the  former  scale. 
The  trainmen  then  struck. 

After  a  su.spension  of  service  last- 
ing fifteen  days  a  petition  was  pre- 
sented signed  by  6,000  voters.  The 
commission  then  put  into  effect  the 
rate  of  fare  originally  granted  the  com- 
pany for  the  purpose  of  paying  the  in- 
creased wages,  and  the  men  went  back 
to  work  at  the  60-cent  and  62-cent 
scale.  The  fare  question  is  to  be  voted 
en  again  at  the  election  on  Nov.  2. 

As  a  result  of  the  August  election 
the  car  riders  lost  their  car  service, 
the  trainmen  lost  their  pay  for  fifteen 
cays  and  the  railway  lost  its  revenue 
for  a  like  period. 


Trainmen  on  "Vacation" 

Trainmen  of  the  Northwestern  Ohio 
Traction  Company  refused  to  take  out 
their  cars  because  they  objected  to  new 
schedules  placed  in  effect  on  Oct.  2. 
Officially  the  men  went  on  a  "vacation" 
till   the  schedules  are  adjusted. 

The  company  is  insured  against 
loss  on  account  of  strikes,  riot  or  insur- 
rections. 

Company  officials  declared  the  cars 
would  not  operate  till  a  new  force  of 
platform  men  was  secui-ed.  If  the  va- 
cation continues  125  more  men  may  be 
thrown  out  of  work.  F.  K.  Woodring, 
general  manager,  said  the  company 
would  not  take  back  the  men  who  quit 
because  they  did  not  like  the  schedules. 
He  said  there  had  been  no  wage  diffi- 
culties and  no  differences  about  work- 
ing conditions. 

The  general  offices  of  the  company 
are  at  Oak  Harbor.  Power,  light  and 
line  workers  were  not  affected,  but  they 
may  be  if  the  vacation  is  prolonged. 
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District  Court  Intervenes  in  the 
New  Orleans  Tangle 

The  Mayor  and  the  Commission 
Council  of  New  Orleans,  La.,  have  been 
estopped  from  acting  upon  the  award 
of  the  Special  Masters  in  Chancery  in 
the  street  railway  controversy.  The  8- 
cent  strip  car  fare  is  still  a  remote 
possibility. 

Judge  King,  of  the  Civil  District 
Court,  has  issued  an  order  granting  the 
petition  of  the  Assistant  Attorney  Gen- 
eral of  Louisiana,  for  a  writ  of  injunc- 
tion, without  bond,  prohibiting  the  city 
of  New  Orleans  from  increasing  the 
street  railway  fares.  The  case  has  been 
alloted  to  Judge  Cage,  of  Division  A, 
who,  on  his  own  motion,  has  fixed  the 
case  for  hearing  on  Oct.  15. 

It  is  alleged  in  the  petition  of  the 
Assistant  Attorney  General  that  the 
original  franchises  sold  to  the  existing 
street  railways  were  disposed  of  by  the 
city,  acting  as  agent  of  the  State,  under 
.  authority  conferred  on  the  city  by  the 
State  for  that  special  purpose.  The 
franchises  were  all  5-cent  franchises, 
and  the  Mayor  and  Commission  Council 
are  without  authority  to  increase  the 
fare,  it  is  avei-red.  It  is  further  al- 
leged that  the  present  necessities  of  the 
New  Orleans  Railway  &  Light  Com- 
pany arise  from  improvidence. 

The  members  of  the  local  union  of 
the  Amalgamated  Association  of  Street 
&  Electric  Railway  Employees  were  to 
take  a  secret  ballot  on  Wednesday  even- 
ing, Oct.  6,  on  the  acceptance  of  the 
Court's  strike  award.  The  principal 
point  on  which  the  men  objected  to  the 
award,  is  the  elimination  by  the  Mast- 
ers of  their  right  to  arbitrate.  Judge 
Foster,  however,  has  given  them  the 
right  to  appeal  to  the  court. 

It  is  believed  that  the  men  will 
accept  the  recommendation  of  the  ex- 
ecutive board  that  the  union  shall 
approve  the  court's  findings. 


thwarted.  In  connection  with  the  dyna- 
mite plot  and  other  disorders  thirty- 
three  strikers  and  many  of  their  sym- 
pathizers were  arrested.  One  hundred 
and  twelve  loyal  employees  remained  at 
work.  Only  fifty-seven  strikers  known 
to  be  loyal  men  were  re-employed  dur- 
ing the  first  few  days.  No  more 
strikers  have  been  re-employed.  The 
securing  of  new  men  made  possible  the 
quick  return  to  normal  service. 


I 


The  Facts  About  Nashville 

The  statement  in  the  Electric  Rail- 
way Journal  for  Sept.  25  regarding 
the  strike  on  the  railway  lines  of  the 
Nashville  Railway  &  Light  Company, 
Nashville,  Tenn.,  received  by  telegraph, 
was  inaccurate.  The  facts  are  that  on 
Aug.  21,  600  men,  members  of  the 
Amalgamated,  employees  of  the  com- 
pany, went  on  strike.  Of  the  450  plat- 
form men  employed,  350  were  among 
the  strikers. 

The  company  immediately  put  into 
operation  60  per  cent  of  its  normal 
service  and  has  built  up  to  normal 
from  that  point.  The  service  was  never 
tied  up.  No  strike  breakers  were  em- 
ployed. The  old  men  have  not  re- 
turned to  work  and  will  not  return  to 
work. 

The  union  demanded  a  closed  shop 
and  the  equivalent  of  25  per  cent  in- 
crease in  wages.  The  men  struck  without 
notice  after  a  conference  with  B.  C.  Ed- 
gar, vice-president,  and  J.  P.  W.  Brown, 
general  superintendent.  There  was  a 
strong  public  sentiment  with  the  com- 
pany from  the  beginning.  The  strikers 
spread  rails,  but  a  dynamite  plot  was 


Plea  for  Power  Conservation 

Frequent  and  prolonged  stopping  of 
electric  cars  during  rush  hours,  and 
costly  interruptions  of  factory  opera- 
tions and  all  other  electric  service,  will 
be  unavoidable  in  spite  of  anything 
the  Milwaukee  Electric  Railway  & 
Light  Company,  Milwaukee,  Wis.,  can 
do,  it  is  announced,  unless  each  light 
and  power  customer  immediately  re- 
duces his  use  of  electricity  20  per  cent 
betwen  the  hours  of  7  a.m.  and  7  p.m. 
The  announcement  was  made  through 
the  medium  of  third-page  newspaper 
advertisements  placed  in  the  Milwaukee 
papers  on  Sept.  26,  1920.  It  follows 
a  similar  appeal  made  about  a  week 
earlier  which  resulted  in  a  reduction  of 
about  4  per  cent  in  the  total  use  of  elec- 
tricity  during   the   hours   specified. 

The  company  points  out  that  it  is 
up  against  the  same  conditions  that 
handicap  electric  central  stations  in 
many  other  large  cities  at  this  time. 
The  war  stopped  the  expansion  of  the 
power  producing  facilities.  Since  the 
end  of  the  war  the  company  has  been 
making  every  effort  to  get  its  new 
power  plant  ready  for  service.  The 
first  generating  unit  of  20,000  kw.  is 
expected  to  be  in  operation  within 
three  months. 

The  company  further  points  out  that 
the  best  coal  it  can  get  today  costs 
more  than  three  times  what  good  coal 
used  to  cost  and  it  produces  15  per  cent 
less  energy.  The  co-operation  of  all 
customers  in  conserving  electric  cur- 
rent is  again  asked. 


Advance    for    Platform    Men.  —  The 

platform  men  of  the  Chattanooga  Rail- 
way &  Light  Company,  Chattanooga, 
Tenn.,  have  been  granted  an  increase 
of  4  cents  an  hour  effective  Sept.  16. 
The  present  rate  is  from  41  to  45  cents 
and  the  men  had  requested  an  increase 
of  46  to  55  cents. 

Wants  Expert  Retained. — The  City 
Council  of  Akron,  Ohio,  has  been  peti- 
tioned by  the  Car  Riders'  League  of 
that  city  to  retain  Delos  P.  Wilcox  as 
expert  to  make  an  analysis  and  pass 
judgement  on  the  proposed  new  fran- 
chise between  the  city  and  the  Northern 
Ohio   Traction   &   Light  Company. 


Railway  Official  Indicted. — The  in- 
dictment of  James  W.  Samuel,  former 
assistant  secretary  and  treasurer  of  the 
United  Railways,  St.  Louis,  Mo.,  on  a 
charge  of  embezzlement  of  $27,619  of 
the  company's  funds,  has  been  an- 
nounced by  the  Circuit  Attorney's  office. 
Mr.  Samuel  immediately  arranged  for 
bond,  which  was  placed  at  $5,000.  The 
date  for  the  trial  has  not  yet  been  set. 

Akron  Grant  Completed. — Work  on 
the  proposed  franchise  for  the  Akron, 
Ohio,  lines  of  the  Northern  Ohio  Trac- 
tion &  Light  Company  has  been  com- 
pleted and  the  measure  was  to  be  sub- 
mitted to  the  City  Council  at  its  meet- 
ing on  Oct.  5.  City  Manager  Laub  has 
announced  that  he  will  demand  that 
the  measure  be  amended  to  prevent 
an  increase  in  the  fare  above  10  cents. 

East  St.  Louis  Arbitration  Begun. — 

Testimony  offered  by  W.  H.  Sawyer, 
president  of  the  East  St.  Louis  &  Sub- 
urban Railway,  East  St.  Louis,  111.,  in 
the  hearing  before  the  arbitration  board 
on  the  wage  difference  between  the 
company  and  the  men,  showed  that  con- 
ditions are  such  that  the  wage  given 
to  the  East  St.  Louis  and  Belleville  em- 
ployees several  weeks  ago,  of  70  cents 
an  hour,  is  unjust  both  to  the  company 
and  the  public.  Mr.  Sawyer  will  pre- 
sent further  evidence  to  support  this 
contention  at  the  next  hearing  of  the 
board.  Earlier  in  the  same  session 
Frank  P.  O'Shea,  international  vice- 
president  of  the  Amalgamated,  pre- 
sented the  demands  of  the  men.  The 
present  wages  are  53  cents  an  hour. 
The  men  want  90  cents  an  hour. 

Advance  for  Pine  Bluff  Men. — In- 
creases of  7  cents  an  hour  in  rates  of 
pay  of  motormen  of  the  Pine  Bluff 
(Ark.)  Company,  retroactive  to  Sept. 
21,  were  announced  recently  by  J.  L. 
Longino,  manager  of  the  company. 
With  the  increase  of  3  cents  an  hour 
made  on  Aug.  1,  this  raise  puts  the 
rate  of  pay  at  10  cents  an  hour  more 
than  prevailed  on  Aug.  1.  This  in- 
crease in  pay  of  the  motormen,  to- 
gether with  increases  to  other  em- 
ployees, will  absorb  all  of  the  addi- 
tional revenue  derived  from  the  7-cent 
fare.  Under  the  new  schedule  of  rates 
motormen  in  the  employ  of  the  Pine 
Bluff  Company  may  earn  from  $125  to 
$159  a  month,  in  addition  to  bonuses 
offered  for  careful  operation  of  the 
cars. 

One-Man  Cars  Cause  Strike. — Union 
carmen  of  the  Cedar  Rapids  &  Marion 
City  Railway,  Cedar  Rapids,  Iowa,  went 
on  strike  on  Sept.  24  as  a  protest 
against  the  use  of  one-man  cars  by  the 
company.  The  railway,  which  raised 
its  fares  recently  from  6  cents  to  8 
cents,  had  announced  that  it  would  re- 
duce the  fare  to  7  cents  provided  it 
was  allowed  to  install  "safeties."  The 
City  Council  gave  its  consent  to  this 
proposition,  but  the  carmen  objected  on 
the  ground  that  adoption  of  this  plan 
would  lead  to  the  reduction  of  wages 
and  to  the  discharge  of  many  men. 
The  strikers  returned  to  work  on  Sept. 
27  with  the  understanding  that  wages 
should  not  be  reduced. 
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Cleveland  Offers  Stock 

Railway  Operating  Under  Model  Serv- 
ice-at-Cost  Points  Out   Strong  In- 
vestment Features  of  Issue 

Last  April  Henry  J.  Davies,  treas- 
urer of  the  Cleveland  (Ohio)  Railway, 
notified  stockholders  that  it  was  nec- 
essary to  sell  the  remaining  10,000 
shares  of  stock  in  the  treasury  in  order 
to  make  needed  improvements.  Addi- 
tional stock  is  now  being  offered  to 
present  holders  for  full  cash  or  on  the 
basis  of  $10  down  per  share  and  $10 
per  month  per  share  until  the  subscrip- 
tion has  been  paid  in  full. 

In  the  letter  which  it  is  sending  to  its 
own  stockholders,  the  Cleveland  Rail- 
way first  tells  the  history  of  the  effort 
to  obtain  7  per  cent  on  its  capital  and 
of  the  refusal  of  the  voters  to  sanction 
it  Aug.  10.  Then  it  itemizes  various 
reasons  why  the  stock  should  still  be 
considered,  even  by  investors,  a  sound 
and  attractive  "buy"  at  par.  The  letter 
is  concluded  in  part  as  follows : 

The  6  per  cent  rate  cannot  be  reduced, 
however,  at  any  time  in  the  future  without 
our  consent.  Our  ability  to  earn  this  rate 
is  more  certain  than  it  has  been  in  past 
years,  for  several  reasons : 

1.  The  life  of  the  franchise  has  been  ex- 
tended. It  ran  originally  to  May  1,  1934  ; 
it  runs  now  to  May  1,  1944. 

2.  The  maximum  rate  of  fare  that  could 
be  charged  under  the  original  franchise  was 
4  cents  cash  fare,  seven  tickets  for  25  cents. 
1  cent  for  transfer — an  average  of  about  4 
cents.  The  maximum  now  is  6  cents  cash 
fare,  nine  tickets  for  50  cents,  1  cent  lor 
transfer — an  average  of  about  6.2  cents. 

3.  The  maintenance  allowance  provided 
for  in  the  franchise  has  been  increased.  It 
was  5  cents  per  car  mile ;  it  is  now  10  cents. 

4.  Several  amendments  besides  those  men- 
tioned have  been  made  in  the  franchise  since 
its  original  passage  and  acceptance.  Every 
one  of  them  has  been  of  advantage  to  the 
stockholders  of  the  company. 

This  railway  is  the  only  one  in  the  world 
that  was  able  to  pay  6  per  cent  upon  its 
capital  stock,  without  skipping  a  single 
quarterly  payment  through  the  period  of 
the  war.  It  is  better  able  to  earn  that  rate 
now  than  it  has  ever  been  before.  It  is  as 
certain  of  earning  it  as  the  savings  banks 
can  be  certain  of  earning  and  paying  4  per 
cent.  Investment  in  the  stock  will  earn  a 
larger  return  than  has  ever  been  paid  for 
savings  banks  deposits. 

Investment  Features  of  Stock  Outlined 

The  rate  of  return  on  our.  stock  has  been 
higher  than  the  rate  of  return  on  tlie  stocks 
of  the  steam  railroad  companies  since  the 
war  started.  Higher  dividends  have  been 
paid  upon  some  industrial  stocks,  but  the 
dividends  on  those  stocks  fluctuate,  and. 
while  they  may  be  In  excess  of  6  per  cent 
at  times  they  may  fall  below  that  rate  at 
other  times.  Our  dividend  rate  has  been 
constant,  and  will  continue  to  be  6  per  cent 
until  the  city  buys  the  property,  if  it  ever 
becomes  able  to  do  so ;  and  if  it  buys  it 
must  pay  a  price  equal  to  1110  per  share 
of  stock. 

Ohio  stockholders  are  reminded  that  the 
stock  is  not  taxable  by  the  State,  nor  by 
any  county  or  municipality  in  the  State. 

The  dividend  on  the  stock  is  exempt  from 
the   United   States  normal  income  tax. 

The  stock  is  good  collateral  at  any  bank 
in  Cleveland. 

Cleveland  Is  still  growing  fast  and  the 
number  of  car  riders  is  Increasing  faster. 
There  were  3,665,000  more  in  June,  1920, 
than  in  June,  1919,  an  Increase  of  more 
than   15  per  cent 

To  take  care  of  this  Increasing  buslniss 
we  must  add  to  our  track  and  equipment. 
For  these  purposes  money  is  needed.  It  is 
Impossible  to  borrow  enough  at  the  banks. 


If  we  should  issue  bonds  the  equity  of  the 
stockholders  would  be  thereby  reduced. 
Preferred  stock  is  still  more  objectionable. 
It  was  the  intention  and  understanding  of 
the  framers  of  the  franchise  that  money 
for  additions  to  the  property  of  the  com- 
pany should  be  raised  by  the  sale  of  stock. 
We  solicit  your  subscription  for  more 
stock.  You  may  have  as  many  shares  as 
you  wish  to  buy  at  par  and  accrued  divi- 
dend and  you  may  pay  for  the  shares  at 
your  convenience  at  any  time  within  a 
year.  For  convenience  in  calculating  the 
dividend  we  prefer  that  you  buy  on  a  divi- 
dend day.  The  dividend  days  are  Oct.  1, 
Jan.  1,  April  1  and  July  1.  If  you  prefer, 
however,  you  may  pay  at  the  rate  of  1 10 
per  share  per  month  on  the  first  day  of 
each  calendar  month.  Receipts  will  be  is- 
sued for  payments  for  fractions  of  a  share, 
certificates  for  whole  shares  when  fully 
paid  for. 


Mr.  Feustel  Will  Check  P.  R.  T. 
Appraisal 

Robert  M.  Feustel,  president  of  the 
Indiana  Service  Corporation,  Fort 
Wayne,  Ind.,  has  been  appointed  as  the 
lepresentative  of  the  city  of  Philadel- 
phia in  checking  the  inventory  and  ap- 
praisal of  the  Philadelphia  Rapid  Tran- 
sit System.  While  the  railway  is  ex- 
erting every  effort  to  avert  a  financial 
crisis,  the  valuation  proceedings  before 
the  State  Public  Service  Commission 
fire  continuing. 

Commissioners  Benn  and  Clement 
took  steps  on  Sept.  30  to  speed  up  the 
proceedings  when  they  ordered  the 
minute  examination  of  the  witnesses 
discontinued  and  instructed  Coleman  J. 
Joyce,  counsel  for  the  Philadelphia 
Rapid  Transit  Company,  to  present  all 
of  the  items  that  are  on  the  inventory 
of  the  company's  assets  as  soon  as  pos- 
sible. Commissioner  Benn  urged  haste 
on  Mr.  Joyce  and  suggested  that 
lawyers  in  the  city  and  company  co- 
operate to  the  fullest  extent. 

The  Superior  Court  has  postponed  to 
Oct.  18  hearing  on  arguments  on  the 
question  as  to  whether  the  Public  Serv- 
ice Commission  has  the  power  to  probe 
the  matter  of  rentals  paid  to  the  Union 
Traction  Company  and  other  Philadel- 
phia Rapid  Transit  Company  sub- 
sidiaries. 


Common  Stock  Dividend  Reduced 

The  directors  of  the  American  Light 
&  Traction  Company,  New  York,  N,  Y., 
on  Oct.  6  cut  the  common  cash  dividend 
of  the  company  to  1  per  cent  for  the 
quarter.  The  stock  dividend  declared 
on  the  common  was  13  per  cent,  which 
was  unchanged  from  the  July  6  decla- 
ration. The  cash  declaration  on  the 
common  as  of  that  date  was  13  per 
cent.  The  regular  quarterly  dividend 
of  li  per  cent  was  declared  on  the 
preferred.  All  of  the  disbursements 
sre  payable  Nov.  1  to  stockholders  of 
record  Oct.  15. 

Before  the  July  6  declarations  the 
company  had  paid  2i  per  cent  in  cash 
and  2J  per  cent  in  stock  on  the  com- 
mon shares. 


Fare  Increase  Fails 

Seattle  Municipal  Railway  Still  Going 

Behind  Despite  Recent  Fare 

Advance 

Mayor  Hugh  M.  Caldwell  of  Seattle, 
Wash.,  in  a  statement  about  the  jit- 
ney situation  in  Seattle,  predicts  a 
further  increase  of  fare  on  the  Seattle 
Municipal  Railway  unless  some  other 
means  is  found  to  increase  the  revenue. 
In  discussing  the  jitney  situation, 
Councilman  Drake  declared  that  elimi- 
nation of  the  jitneys  would  increase  the 
receipts  of  the  railway  $80,000  to  $100,- 
000  a  month.  Mayor  Caldwell  took  ex- 
ception to  this.  He  declared  that  dur- 
ing the  two  or  three  days  jitney  service 
was  stopped  by  the  city  authorities  in 
their  attempt  to  enforce  the  jitney  reg- 
ulation ordinance  the  average  daily 
increase  in  receipts  on  the  railway  was 
only  $300. 

City  Treasurer  Growing  Cautious 

The  Mayor's  assertion  that  the 
finances  of  the  railway  are  in  bad  shape 
despite  the  recent  increase  in  fares  was 
confirmed  by  other  city  officials.  At- 
tention was  called  to  the  fact  that  the 
department  has  asked  for  $513,435  to 
defray  operating  expenses  during  the 
month  of  October.  This  sum  is  only 
$17,401.32  less  than  the  receipts  during 
the  first  month  under  the  increased 
fare.  It  included  no  allowance  for  in- 
terest, redemption  or  depreciation, 
covering  only  expenditures  for  salaries, 
wages,  materials  and  supplies. 

Reports  from  the  city  treasurer's 
office,  councilmen  said,  showed  that 
the  average  daily  overdraft  on  the  city 
railway  has  not  been  reduced  by  the 
increase  in  fare.  The  treasurer's  rec- 
ords showed  an  overdraft  of  $392,736 
on  this  fund  for  one  day.  On  July  23, 
the  day  before  the  increased  fare  went 
into  effect,  the  overdraft  was  $324,000. 
Since  that  time  the  overdraft  fluctu- 
ated from  $264,000  to  $514,000. 

Newspaper  Issues  Warning 

The  Seattle  Times  in  the  course  of  a 
column  editorial  said  recently: 

The  jitneys  must  go  or  the  bankruptcy 
of  the  municipally-owned  street  car  system 
IS  certain. 

And.  if  the  latter  "goes  broke,"  the  mu- 
nicipality will  be  extraordinarily  fortunate 
If  It  does  not  follow  the  same  road. 

These  were  the  outstanding  facts  de- 
veloped at  yesterday's  conference  on  the 
street  car  situation  between  Mayor  Cald- 
well  and   the   City   Council. 

It  is  not  the  purpose  of  the  Times  to 
adopt  a  critical  attitude  toward  the  mu- 
nicipal authorities. 

They  are  desperately  striving  to  put 
Seattle  s  "white  elephant"  on  a  paying  basis. 

In  this  effort,  they  need  all  the  encour- 
agement and  constructive  assistance  public- 
spirited  men  can  offer. 

u  5."'  .this    newspaper    earnestly    counsels 
both   the   Mayor   and    the    City   Council    to 
face   this   outstanding   fact: 
_^^^They  are  not  SOLVING   the  problem   at 

They  merely  are  straddling  two  stools 
and   inevitably  are  due  to  fall ! 

The  city  cannot  support  two  transporta- 
tion systems. 

The  street  cars  must  be  removed  from 
the  streets  In  order  that  the  jitneys  may 
prosper ;   or 

The  jitneys  must  be  barred  in  order  that 
the  car  lines  may  live. 

There  is  no  middle  ground. 

THE    JITNEYS    MUST    GO! 
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Rochester  Has  Deficit 

Only  Four  Days  of  Operation  at  Service- 

at-Cost    Are    Included  in 

August  Figures 

The  income  statement  of  the  New 
York  Railways,  Rochester  Lines,  for 
August  was  submitted  to  Mayor  Edger- 
ton  and  the  Common  Council  on  Sept. 
28  by  Charles  R.  Barnes,  city  commis- 
sioner of  railways.  A  deficit  of  $71,525 
was  created  in  August,  notwithstand- 
ing that  the  month  included  four  days 
of  operation  under  the  7-cent  fare. 

The  service-at-cost  contract  became 
effective  on  Aug.  1  but  the  increased 
fare  did  not  go  into  force  until  Aug.  28. 
Commissioner  Barnes  points  out  in  his 
report  that  had  the  increased  fare  been 
in  force  throughout  the  month  there 
would  not  have  been  a  deficit.  His  re- 
port follows: 

The  following  is  the  income  state- 
ment for  the  month  of  August: 


Revenues  fiom  transportation: 

Passenger  revenues $355,958 

Chartered  car  revenues 1,128 

MisceUaneous 146 

Revenue  from  other  railway  operations: 

Station  and  car  privileges $3, 1 89 

Rent  of  track  and  facilities.  ...  1 ,294 

Rent  of  buildings  and   other 

property 686 

Railway  operating  revenues 

Railway  operating  expenses: 

Ways  and  structures $31,242 

Equipment 42,712 

Power 23,462 

Conducting  transportation.. .  .  159,436 

General 36,280 

Depreciation 29,166 

Net  revenue  from  railway  — 

operations 

Auxiliary  operation  revenues. .  $1,614 
Auxiliary  operation  expenses. .  564 

Net  revenue . .  . 

Taxes  assignable  to  operation. . 

Gross  income 

Return  to  the  company 

Deficit  for  August 


$357,232 


$5,170 
$362,402 


$322,701 

$39,701 

$1,049 

$40,75! 
23,276 

$17,474 
89,000 

$71,525 


1918  it  was  $1,778,192,  while  in  the 
years  1914,  1915,  1916,  and  1917  the  loss 
ran  from  a  low  $467,220  to  $885,116. 
Wages  in  1919  were  $6,232,105  for  276 

EARNINGS   OP  PACIFIC   ELECTRIC 
RAILWAY  FOR  JUNE 

Passenger  revenue $870,083 

Freight  and  switching  revenue..  338,175 
Other   revenue 62,822 

Total    railway    operating    rev- 
enue     $1,271,080 

Way  and   structures 133,482 

Equipment   148,941 

Power    147,631 

Conducting    transportation 364,477 

Traffic   21,192 

General  and   miscellaneous 90,627 

Transportation    for    investment — 

Cr 1,894 

Total     railway     operating     ex- 
penses          $904,456 

Net  operating  revenue 366,624 

Taxes  assignable  to  railway  oper- 

tions    49,735 

Operating  income $316,889 

Non-operating  income 9.035 

Gross  income $325,924 

Deductions  from  gross   Income, 
Interest    on     bonds    and    other 

debt   294,918 

Rents  and  miscellaneous  income 

debentures    36,752 

Depreciation    22,523 

Total    deductions    from    gross 

income   $354,193 

Net   Income   transferred   to   profit 

and  loss    •$28,269 

Net  income  for  six  months  ended 

June  20,   1920 •653,567 

•Deficit, 
fewer  men  than  were  employed  in  1915, 
when  the  wages  were  $3,610,942.  It  is 
estimated  that  the  loss  this  year  will  be 
$2,364,656.  This  does  not  include  ex- 
pense of  $400,000  for  paving. 


In  commenting  on  the  earnings,  Mr. 
Barnes  said: 

The  above  Income  statement  is  compiled 
from  the  accompanying  detailed  report  of 
operation,  and  with  a  5-cent  fare  shows  a 
deficit  for  the  month  of  August  of  $71,525. 
Included  in  the  revenue  for  transportation 
of  $357,232  are  four  days  of  operation  e^t  a 
7-cent  cash  and  a  6i-cent  ticket  fare.  Had 
the  fare  been  7  cents  during  the  whole  of 
the  month  the  deficit  of  $71,525  would  not 
appear. 

The  revenues  In  the  above  statement  have 
been  carefully  checked  by  the  auditing  de- 
partment of  this  office,  payrolls  have  been 
examined  and  verified,  vouchers  for  every 
item  of  expense  in  the  detailed  report  have 
been  audited  both  as  to  quantity  and  price, 
all  of  which  has  been  done  under  my  per- 
sonal supervision.  Therefore,  I  am  able  to 
verify  these  statements  setting  forth  the 
results  of  operation  for  the  month  of  Au- 
gust, 1920,  of  the  New  York  State  Railways 
within  the  territory  affected  by  the  contract. 


Pacific  Electric  Improves 

For  the  month  of  June,  1920,  the 
Pacific  Electric  Railway,  Los  Angeles, 
Cal.,  showed  a  net  loss  of  $28,269  com- 
pared with  a  loss  of  $147,671  for  the 
month  of  June.  The  total  net  loss  of 
the  first  six  months  of  the  year  was 
$653,567.  The  total  loss  for  the  five 
years  to  last  May  31  was  $12,189,781. 
During  1919  the  loss  was  $2,767,726;  in 


Court  Agrees  to  Name  Receiver 

Judge  Clarence  Murphy  at  Hamilton, 
Ohio,  on  Sept.  27  rendered  a  decision  in 
the  suit  of  the  Citizens  Savings  Bank  & 
Trust  Company,  trustees,  Cleveland, 
against  the  Cincinnati  &  Dayton  Trac- 
tion Company  and  twenty-eight  other 
defendants  seeking  a  foreclosure  of 
mortgage  and  appointment  of  a  re- 
ceiver.   Argument  was  heard  last  July. 

The  Cincinnati  &  Dayton  Traction 
Company  bought  at  a  foreclosure  sale 
in  1917  all  the  property  of  the  Cincin- 
nati, Dayton  &  Toledo  Traction  Com- 
pany, subject  to  underlying  mort- 
gages amounting  to  $2,300,000.  Holders 
of.  these  mortgages  brought  action  for 
foreclosure. 

The  court  ruled  that  the  property 
subsequently  acquired  by  the  consoli- 
dated company  was  not  subject  to  the 
mortgages  of  the  constituent  com- 
panies, except  where  the  original  tracks 
were  removed  to  property  subsequently 
acquired,  and  that  they  did  not  consti- 
tute a  lien  upon  equipment  acquired 
later,  except  when  the  equipment  of 
the  consolidated  company  became  min- 
gled with  and  part  of  the  equipment  of 
the  constituent  companies. 

It  was  further  held  that  the  mort- 
gagees were  entitled  to  judgment  and 
foreclosure  upon  the  property  upon 
which  mortgages  are  predicated,  and, 
as  this  property  is  probably  insufficient 
to  pay  the  mortgage  debt,  that  the 
mortgagees  are  entitled  to  a  receiver. 
The  receiver  will  be  named  later. 


Abandonment  Opposed 

City  of  San  Francisco  Operates  Switch- 
ing Service  on  Ocean  Shore 
Railroad 

A  petition  asking  permission  to  dis- 
solve the  Ocean  Shore  Railroad,  a 
steam  line  running  from  San  Francisco 
down  the  coast  about  38  miles,  was  filed 
with  the  California  Railroad  Commis- 
sion on  Sept.  13.  The  grounds  given 
were  that  the  road  had  incurred  a 
deficit  of  $364,187  during  the  past 
seven  years  because  of  the  progress  of 
automobile  passenger  and  freight  traffic 
between  points  which  it  also  served  and 
that  no  relief  from  the  present  un- 
profitable situation  could  be  found.  The 
road  recently  ceased  operations  entirely 
as  mentioned  in  the  Electric  Railway 
Journal  for  Sept.  11. 

In  the  hearing  before  the  commission 
the  auditor  testified  that  assessments 
totaling  $1,100,000  had  been  collected 
from  the  stockholders  in  an  effort  to 
put  the  road  on  a  paying  basis,  but  that 
the  road  has  not  shown  a  profit  since 
1912.  He  also  said  that  rates  were 
now  as  high  as  they  could  be  and  that 
an  increase  would  tend  to  reduce  fur- 
ther shipments  over  the  line  and  would 
add  to  the  deficit  that  has  been  accru- 
ing. 

Proposals  for  tearing  up  the  rails 
and  constructing  a  private  roadway  for 
auto  trucks  have  been  considered.  The 
Railroad  Commission  has  announced 
an  investigation  in  the  hope  of  finding 
some  way  of  enabling  the  railroad  to 
continue  operation.  Shippers  along 
the  line  protest  against  the  discontinu- 
ance of  service.  The  hearing  was  con- 
tinued to  Oct.  1. 

Meantime,  in  order  that  the  indus- 
tries in  San  Francisco  served  by  spurs 
from  this  line  should  not  suffer,  the 
city  has  secured  a  thirty-day  permit 
for  operating  the  electrified  division  of 
the  system.  This  includes  the  main 
line  tract  from  Army  and  Kansas 
Streets  to  the  Twelfth  and  Market 
Streets  depot  and  about  sixteen  sidings 
at  industrial  plants.  All  freight  and 
passenger  trafl^c  on  this  part  of  the 
company's  system  has  always  been 
handled  electrically,  no  permit  having 
been  issued  for  operation  of  the  com- 
pany's steam  equipment  inside  the  city 
limits. 

The  operation  which  the  city  has 
taken  over,  under  the  direction  of  its 
municipal  railway  department,  is  purely 
a  switching  service,  requires  only  one 
freight  crew  and  now  includes  the 
handling  not  more  than  100  cars  a 
month. 


Municipal  Road  Still 
Going  Behind 

In  connection  with  the  announcement 
made  at  Attleboro,  Mass.,  on  Sept.  29, 
that  a  10-cent  fare  will  go  into  effect 
on  the  municipally  owned  Norton, 
Taunton  &  Attleboro  Railway,  the  pres- 
ent zones  being  maintained,  it  was  also 
announced  that  there  is  a  deficit  of 
about  $25,000  under  municipal  opera- 
tion since  last  fall. 
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The  Kansas  City  Railways  Receivership  and  Its  Causes 

Accumulated  Deficit  Overcomes  Bondholders'  Faith  as  Improvement  in  the 

Situation  Seems  at  Hand — Company  Suffered  from  Increased 

Costs  and  Failure  of  Authorities  to  Increase  Fares 


The  trouble  with  the  Kansas  City 
(Mo.)  Railways,  now  in  receivership,  is 
obvious  enough — its  gross  revenue  has 
been  insufficient  to  keep  pace  with  grow- 
ing expenses.  This  fundamental  has 
been  greatly  accentuated  by  the  un- 
fortunate labor  conditions  with  which 
the  company  has  had  to  contend  during 
the  last  three  years.  The  first  of  three 
strikes  within  a  period  of  eighteen 
months  occurred  in  August,  1917,  and 

OPER.ATING  RATIO  KANS.VS  CITY  RAILWAYS 


July 

August 

September. 
October.  . .  . 
November 
December. . 
January. . . . 
February. . . 

March 

April 

May 

June 


1917-18 
Per  Cent 
75  08 
97.76 
74.94 
78  55 
84.19 
94.87 
90  91 
94.99 
97.98 
75.60 
87  64 
87.60 


1918-19 
Per  Cent 

84  29 
82  70 

85  00 
93  88 
93.26 

130  00 
193.52 
133  59 
101.86 
101  68 
96  10 
119.14 


1919-20 

Per  Cent 

104  83 

95  87 

96  21 
92  58 

103  67 
98  03 
94.05 
92  27 
90  50 

90  47 

91  50 
98.90 


Average. 
July,  1920  . 


86.16 


106  34 


95.74 
86  50 


lasted  ten  days.  The  immediate  cause 
of  this  was  the  unionization  of  the 
property. 

The  second  strike  took  place  in 
March,  1918,  and  was  one  with  which 
the  company  had  nothing  whatever  to 
do.  It  was  brought  about  by  local 
unions  in  sympathy  with  a  strike  of 
laundry  workers  which  had  been  going 
on  for  some  time.  On  this  occasion  the 
trainmen  were  out  for  a  period  of  five 
days  and  came  back  without  any  con- 
cessions by  the  company.  The  most 
disastrous  strike,  and  the  one  to  which 
the  present  receivership  may  fairly  be 
attributed,  occurred  Dec.  11,  1918.  It  was 
caused  primarily  by  the  union  break- 
ing its  contract  and  refusing  to  abide 
by  the  decision  of  the  War  Labor  Board. 
The  receivership  occurred  since  the  ab- 
stract of  the  report  of  Mr.  Woods,  pub- 
lished elsewhere  in  this  issue,  was 
prepared. 

$180,000  IN  Judgments 

The  immediate  cause  of  the  receiver- 
ship, if  indeed  any  one  thing  can  be 
assigned  the  immediate  cause,  was  the 
necessity  to  meet  judgments  amounting 
to  $180,000  rendered  against  the  com- 
pany in  the  last  term  of  court,  or  put 
up  $360,000  of  appeal  bonds  to  cover. 
The  company's  earnings  have  been  used 
to  pay  off  other  pressing  obligations; 


and  in  view  of  the  accumulation  of  debt 
as  noted  in  Mr.  Woods'  report,  and 
the  unfortunate  financial  showing  made 
in  June,  no  one  felt  optimistic  enough 
to  advance  the  cash  necessary  to  secure 
these  judgment  appeals.  Immediate  ac- 
tion was  necessary  as  the  term  for 
filing  appeals  was  drawing  to  a  close 
and  receivership  proceedings  were  ac- 
cordingly brought. 

No  New  Factors 

No  new  factor  was  interjected  at  this 
time  that  could  change  what  had  been 
known  for  many  months  as  to  expected 
earnings  and  expenses.  A  budget  pre- 
pared by  the  operating  officials  for 
the  Bondholders'  Protective  Committee, 
formed  a  year  ago,  stated  that  the  net 
for  the  calendar  year,  1920,  would  ap- 
proximate $1,000,000.  The  experience 
of  the  first  nine  months  of  this  year 
under  this  budget  has  shown  that  this 
estimate  will  be  almost  exactly  realized. 
A  new  and  detailed  budget  made  in 
May,  taking  into  account  every  classi- 
fication of  accounts,  showed  an  ex- 
pected net  for  the  last  six  months  of 
the  calendar  year  of  $600,000,  and  this 
estimate  will  be  realized. 

The  fiscal  year  ended  June  30,  1920, 
was  completed  with  a  deficit  including 
taxes  and  all  fixed  charges  of  $1,599,- 
812,   the   net  revenue   above   operating 


expense  and  taxes  having  been  $420,021. 
The  July,  1920,  statement,  in  spite  of 
the  wage  increase  effective  on  June  1, 
showed  a  net  of  $73,516  as  against  a 
budget  estimate  of  $64,377. 

On  the  basis  of  May  coal  and  labor 
prices,  this  July  showing  would  have 
included  a  net  of  $130,000,  this  giving 
a  measure  of  the  increase  in  gross 
revenue. 

Comparing  the  results  of  the  fiscal 
year  ended  June  30,  1920,  with  that 
of  1919,  a  considerable  improvement  is 
noted.     For   the   year   ended   June   30, 

1919,  the  company  failed  to  earn  op- 
erating expenses  and  taxes  by  $509,339, 
so  that  the  net  of  $420,021  for  1920 
would  indicate  an  improvement  of  $929,- 
360.  Another  evidence  of  the  general 
improvement  in  the  financial  condi- 
tions of  the  company  may  be  observed 
by  comparing  the  statements  for  the 
last  three  six-month  periods.  For  the 
six  iponths  ended  June  30,  1919,  the 
net  opei'ating  income  was  recorded  as 
a  deficit  of  $838,249.  For  the  six 
months  ended  Dec.  31,  1919,  there  was 
a  net  income  of  $88,149,  while  for  the 
six     months'    period    ended     June    30, 

1920,  the  net  income  was  $298,901. 
The  Kansas  City  Railways  has   suf- 
fered from  the  same  situation  that  has 
been  the  cause  of  precipitating  receiver- 
ships generally  throughout  the  country 


GROSS  OPERATING  REVENUE    (INCLUDING  AUXILIARY  REVENUE)    WITH 
TOTAL  OF  OPERATING  EXPENSES,  AUXILIARY  EXPENSES 
AND  TAXES,  KANSAS  CITY  RAILWAYS 
(Last  000  revenue  and  expense  figures  omitted) 


1917 


Revenue 

July $689 

August  * 522 

September 685 

October 704 

November 679 

December 714 


January 635 

February 598 

March** 603 


1918 


April . 
May. 
June. 
July. 


722 
722 
700 
775 


Expenses 
J517 
510 
513 
552 
571 
679 

578 
S68 
592 
554 
634 
553 
653 


Fare,  Cent« 
5 
5 
5 
5 
5 
5 

5 
5 
5 
5 
5 
5 
5 


Revenue  Expenses 

January $467  J905 

February 528  705 

March 653  665 

April 677  691 

^^ay 758  820 

June 727  868 

July 716  752 

August 781  751 


Fare,  Cents 
6 
6 
6 
6 
6 
6 
6 
6 


(up  to  July  1 6) 


September 820 

October 969 

November*****..  815 

December 877 


790 
897 
845 
860 


(up  to  Aug.  20) 

7 

7 
7 
7 


August*** 811  671 

.September 767  652 

( )rtober 696  652 

November 679  632 

December****...     477  624 

*  Strike  Aug.  8  to  Aug.  1 7. 

•*  Strike  Mar.  29  to  .\j>t.  3. 

***  Aug.-Nov.-Rcvenue     affected 
epidemic  and  coal  shortage. 

*•••  Strike  commencing  Dec.  II,  1918,  effects  of 
which  on  revenue  were  not  overcome  until  May.  while 
expenses  were  affected  for  a  much  longer  time. 


by     influenza 


January 873 

February 798 

March 888 

April 881 

May 931 

June 977 

July 943 

•****From  Nov.,  1919- 


141 


1920  ^"P  *^  Dec. 

821 

"5         „  .       , 

807         8    cash,     2 
797       ^tickets  1 5c. 
g52         5   ticket.s 
1.038         '5''- 
870     J 

- Mar..  1920,  both  revenue 

and  expenses  were  affected  by  influenza  epidemic  and 
coal  shortage,  due  to  str'ke. 


WAGES  OF  TRAINMEN  OF  KANSAS  CITY  RAILWAYS 


Aug.  1,  1917* 

First  six  months 25  cents 

Second  six  months 26  cents 

Second  year 27  cents — one  uniform 

Third  year 28  cents — one  uniform 

Fourth  year 29  cents — one  uniform 

Fifth  year 30  cents — one  uniform 

Sixth  year  and  over 33  cents — two  uniforms 

$60  minimum 


July  16,  1918 

30  cents 

31  cents 

32  cents — one  uniform 

33  cents — one  uniform 

34  cents — one  uniform 

35  cents — one  uniform 
38  cents — two  uniforms 
$60  minimum 


March  I,  1919 

35  cents 

36  cents 

37  cents 

38  cents 

39  cents 

40  cents 
40  cents 

One-man  oar,  2)  cts.  add. 


First  three  months 40  cents 

Next  nine  months 42  cents 

Second  year 43  cents 

Third  year 44  cents 

Fourth  year  and  over.  .  .45  cents 


July   I.  1919      10-16-1919      6-1-20 


45  cents  55  cent.*; 

47  cents  52  cents 

48  cents  53  cents 
50  cents  55  cents 
50  cents  55  cents 


•Agreement  Nov.  12,  17.     One-man  oar,  2  cents  add.  One-man  car,  2  cents  add.  $7Smiiiunum 


Mail  cars 4  cents  add.    4  ccnt.s  add. 

One-man  cars 5  cents  add.    5  cents  add.  55-60 

(cents 
$85  min.         $105  min.      $llOmin. 


October  9,  1920 


(a) 
{!') 
(c) 

('0 

(/) 


in  the  traction  industry;  namely,  the 
failure  of  public  authority  to  grant  fare 
increases  promptly  enough  to  care  for 
the  rapidly  mounting  expenses.  This 
is  particularly  well  illustrated  by  the 
comparison  of  the  actual  deficit  for 
March,  April  and  May,  1920,  with  what 
the  operating  results  would  have  been 
provided  fuel  and  labor  prices  had  re- 
mained the  same  as  in  August,  1919. 

The  deficit  is  seen  to  check  almost 
exactly  with  the  increased  cost  of  fuel 
and  labor,  this  fact  incidentally  point- 
ing to  the  accuracy  of  the  rate  of  fare 
set  up  by  the  commission,  had  prices 
in  effect  when  the  rate  was  made  re- 
mained the  same.  The  increase  in  the 
total  operating  expenses  of  the  com- 
pany since  1916  has  been  110  per  cent 
in  spite  of  the  fact  that,  based  on  1916 
prices  for  materials  and  labor,  the  pres- 
ent operation  of  the  property  is  10.7 
per  cent  more  economical  than  in  1916. 
On  the  other  hand,  the  increase  in  fare 
since  1916  has  been  only  48  per  cent, 
the  fare  in  1916  having  been  5  cents 
and  the  present  average  fare  per  reve- 
nue passenger  7.4  cents. 
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TABLE  OF  FARE  INCREASES  OF  KANSAS  CITY  RAILWAV.S 


5  cents  to  6  cents  in  Missouri  only,  July  16,  1918. 

5  cents  to  6  cents  in  Kansas,  April  17,  1919. 

6  cents  to  7  cents  in  Missouri  only,  Aug.  20,  1919. 

7  cents  to  7,  7i  and  8  cents,  Missouri  only,  Dec.  14,  1919. 

Extra   I   cent  collected  from  interstate  Kansas-to-Missouri  passengers  at  state  line,  Nov     11,   1919 
6  cents  to  7,  7i  and  8  cents  in  Kansas,  Jan.  4,  1 920,  abolishing  (e) . 

1  rejicnt  results:  10  per  cent  cash  fares:  72  per  cent  7J  cent  ticket  fares;  18  per  cent  7  cent  ticket  fares. 
.Average  rate  of  fare  now  received,  7.46  cents. 


EARNINGS  OF  KANSAS  CITY  RAILWAYS  FOR  SIX-MONTH  PERIODS 

6  Months 

Ended 

June  30,  1919 

Transportation  revenue $3,061,483 

Other  revenue 46320 

Miscellaneous  income ,  i  5!604 

Total. 3.1 13,408 

Operating  expenses; 

Way  and  Structure • $307,546 

Equipment 674,482 

Power 626,765 

Transportation |  702  428 

Traffic 729 

General  and  miscellaneous 459,289 

Total  operating  expense $3,771,242  $3,985,955 

Taxes 258,842  262,961 

Total  operating  expenses  and  taxes $4,030,084  $4,248,916 

Net  operating  revenue *  916,676  *  53.969 

Auxiliary  operating  levenue 701.857  787.364 

-'\uxiliary  operating  expenses 623,430  645,245 

Auxiliary  net  revenue $78,426  $142,1 18 

Net  operating  income *  838.249  88.149 


6  Months 

Ended 

Dec.  31.  1919 

6  Months 

Ended 

June  30,  1920 

$4,130,237 

55,298 

9,410 

$4,567,434 
57,187 
20,256 

4,194.947 

4,644.878 

$390,373 
581.753 
696.581 

1,682,866 

3,379 

630,999 

$328,366 
552,920 
738,871 

1,708,168 

12,737 

769,689 

$4,110,853 
320,022 

$4,430,875 
214.002 
705,100 
620,201 

$84,898 
298.901 


Traffic  Study  Helpful 

Of  the  things  which  are  contributing 
to  this  more  economical  operation,  per- 
haps the  most  important  is  the  work 
which  has  been  done  by  John  A.  Beeler 
in  relieving  the  congestion  in  the  busi- 
ness center  by  revising  the  number 
and  location  of  car  stops,  double-berth- 
ing of  cars,  use  of  loading  platforms, 
etc.  This  has  contributed  materially 
to  the  increase  in  the  system  average 
schedule  speed  from  8.9  miles  per  hour 
to  9.2  miles  per  hour.  A  material  re- 
arrangement of  schedules  by  which 
short  looping  and  turnbacks  have  been 
inaugurated  has  enabled  the  company 
to  keep  the  cars  working  in  the  thickly 
built-up  districts,  thus  providing  what 
in  reality  amounts  to  about  20  per  cent 
more  service  than  was  formerly  de- 
rived from  the  same  number  of  cars. 

$1,000,000  A  Year  to  the  Jitneys 

Following  the  strike  in  August,  1917, 
the  jitneys,  which  prior  to  that  time 
had  shown  a  tendency  to  disappear, 
were  again  revived.     They  were  not  a 


♦Deficit. 

serious  menace,  however,  until  the  first 
fare  increase  in  July,  1918,  gave  them 
encouragement.  The  strike  in  Decem- 
ber, 1918,  brought  them  out  in  con- 
stantly increasing  numbers,  and  the 
other  fare  increases  also  served  to  in- 
duce more  jitneys  to  go  into  the  business. 
As  a  result,  the  company  for  the  past 
year  and  a  half  has  been  losing,  accord- 
ing to  various  estimates  and  checks, 
from  $2,500  to  $3,000  a  day  through 
this  form  of  competition.  Approxi- 
mately 500  jitneys  are  today  operating 
in  Kansas  City  and  have  been  for  the 
past  year. 

They  have  a  well  organized  asso- 
ciation, they  are  powerful  politically, 
and  are  well  intrenched.  Ordinance 
regulations  defining  bonds,  restric- 
tions, etc.,  have  been  loosely  ap- 
plied, so  that  their  effect  has  been 
practically  nothing  and  jitney  competi- 
tion, as  a  result,  is  unrestrained.  The 
effect  of  this  has  been  to  deprive  the 
company  of  approximately  $1,000,000 
in  revenue  for  the  past  fiscal  year  ended 


June  30,  1920,  which  would  have  re- 
duced the  company's  deficit  to  in  the 
neighborhood  of  $500,000. 

The  Outlook 

Despite  the  discouraging  factors 
which  have  brought  about  the  present 
situation,  indications  point  out  that 
with  proper  support,  and  with  the  car- 
rying out  of  plans  already  formulated 
and  ready  for  execution,  the  property 
can  be  put  upon  a  self-sustaining  basis 
in  the  near  future.  For  example,  a 
rerouting  plan  now  before  Council,  in 
addition  to  providing  better  service 
where  it  is  most  needed,  will  make  pos- 
sible a  saving  in  operating  expenses  of 
at  least  $620,000  a  year.  In  addition, 
there  is  now  pending  before  the  Mis- 
souri Public  Service  Commission  an  ap- 
plication for  a  10-cent  cash  fare  with 
three  tickets  for  25  cents.  This,  it  is 
expected,  would  substantially  improve 
the  gross  earnings  of  the  railway 
company. 

This  application  provides  for  a  sliding 


STATEMENT  OF  INCOME  OF  KANSAS  CITY  R.\ILWAYS  FOR  ELEVEN  MONTHS  ENDED  JUNE  30,  1920,  AND  FOR  .fVLY.  1920 


August 
1919 

Transportation  revenue.. .  .  $640,858 

Other  revenue 7,847 

Miscellaneous  income 1,510 

Total , 650,217 

Operating  expenses; 

Way  and  structures 66,189 

Equipment 86,536 

Power 107,391 

Transportation 266,960 

Traffic 341 

General  and  miscellaneous.  67,297 

Total  operating  expenses  594,717 

Taxes 43,318 

Total  operating  and  taxes . .  $638,035 

Net  operating  revenue ...  $12,181 

Auxiliary  operating  revenue  132,773 

.Auxiliary  operating  expense  1 1 2,646 

Auxiliary  net  revenue. ...  $20,126 

Net  operating  income $32,308 

♦Deficit. 


September  October  November 
1919  1919  1919 

$672,400    $825,820    $707,782 
9,789        11,596  8,790 

1,823 


1,204 


1,767 


December  January 

1919     1920 
$692,812  $732,598 
9,523    11,027 


1.776 


1,865 


February 

1920 
$684,702 
8  991 
1,973 


March  .April 

1920  1920 

$779,512  $766,120 

9,274  9,143 

2,052  3,451 


Mav 
1920 
$807,790 
8,776 
*316 


Year  Ended 

June    June  30, 

1920     1920 

$796,709  $8,697,672 

9,974    112.486 

11,230    29,666 


July 
1920 
$800,204 
4,357 
11,557 


683,394   839,241   718,340   704,112   745,490   695,667   790,839   778,715   816,249   817,914  8.839,825   816,119 


83.882 
90.958 
95,242 
268.012 
556 
98,617 

637,269 
44,719 


79,787 
102,516 
117,960 
291,238 
1,692 
135,311 

728,507 
47,999 


60,989 

93,639 

132,206 

300,622 

455 

116,474 

704,388 
46,692 


40,878 
129,651 
135,107 
289.147 
332 
117,631 

712,748 
37,052 


23,892 

87,847 

124,555 

290,350 

6.786 

114,021 

647,453 
53,508 


29.163 

84.574 

110,462 

269,141 

3,368 

101,797 

598,508 
51,911 


$681,988  $776,506  $751,081  $749,800  $700,961  $650,419 
$1,406  "162,734  *$32,74l  *$45,687   $44,529   $45,248 


138,083 
108,342 


129,456 
120,041 


96,601 
93,682 


172,580 
109,746 


127,271 
119,917 


101,115 
84,832 


47,573 
111,105 
109,535 
284,213 
593 
116,121 

669,142 
52,940 

$722,083 

$68,756 

99,573 
85,381 


50,112 

87,264 

119,779 

270,081 

755 

122,460 

650,454 
53,887 


83,061 

87,055 

117,890 

283,899 

398 

122,055 

694,361 
53,887 


91,762  715,940 

95,073  1,134,674 

156,648  1,435,452 

310,607  3,391,161 

835  16,117 

167,721  1,375.178 

822,648  8,068,523 

53,887  582,983 


72,837 

87,919 

128,016 

305,012 

473 

113,426 

707,685 
53,887 


$704,341  $748,248  $876,536  $8,651,507  $761,572 
$74,374   $68,001  •$58,622   $188,318  $545,546 


102,613 
93,031 


114,975 
103,819 


159,552 
133,219 


1,492,465 
1,265.447 


127,597 
108,627 


$29,741    $9,414   $2,919   $62,834   $7,354   $16,282   $14,191    $9,581   $11,156   $26,332   $227,017   $18,969 
$3M47   $72,149   $29,822   $17,146   $51,883   $61,530   $82,948   $83,955   $79,157  *$32,289   $415,335   $73,516 
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scale  of  fares  adjustable  every  sixty 
days  to  take  care  of  variations  in  the 
cost  of  coal  and  labor.  The  case  is  in 
and  no  opposition  was  introduced,  the 
company's  figures  having  been  admit- 
ted. While  no  one  can  say  what  the 
commission  will  do,  it  is  felt  that  it 
must  grant  some  relief. 

As  a  further  reason  for  optimism,  ne- 
gotiations for  power  are  now  under 
way  with  the  Kansas  City  Power  & 
Light  Company,  which,  when  consum- 
mated, are  expected  to  result  in  a  sub- 
stantial saving  for  the  railway  in  its 
power  costs. 

The  city  is  beginning  to  realize  that 
the  competition  of  jitneys  has  a  direct 
effect  upon  the  rate  of  carfare,  and 
that  it  means  that  a  penalty  must  be 
imposed  upon  the  350,000  daily  street- 
car riders  in  order  to  provide  jitney 
service  for  from  40,000  to  50,000.  This 
revenue  alone  would  increase  the  com- 
pany's gross  income  approximately 
$1,000,000  a  year. 

Furthermore,  the  riding  habit  is  im- 
proving, due,  no  doubt,  in  large  meas- 
use,  to  the  improved  service.  Another 
favorable  circumstance  is  the  fact  that 
the  peak  in  material  and  labor  prices 
has  probably  been  reached  and  passed. 
The  winning  of  the  1918  strike  and  the 
reorganization,  while  exceedingly  costly 
at  the  time,  are  not  without  compensa- 
tion. With  normal  service  restored  and 
normal  operating  conditions  practically 
obtaining,  department  heads  through- 
out the  company  now  feel  that  the 
morale  of  the  employees  is  better  than 
they  have  ever  known  it  to  be  before, 
and  that  this  labor  situation  is  about  to 
bear  fruit  in  great  advantage  to  the  com- 
pany. Inasmuch  as  a  loyal  and  efficient 
operating  force  is  the  key  to  success 
on  any  property,  it  seems  that  the  com- 
pany should  -Ryj-y  be  in  a  position  to 
give  a  service  that  would  attract  pat- 
ronage and  reduce  unit  operating  costs. 


Financial 
News  Notes 


Receivership  Hearing  Again  Post- 
poned.— The  hearing  set  to  be  held  be- 
fore the  Federal  court  in  Kansas  City, 
Mo.,  on  Sept.  30,  on  the  matter  of  the 
appointment  of  a  permanent  receiver 
for  the  Kansas  City  Railways,  and  which 
was  postponed  until  Oct.  14,  has  again 
been  postponed  until  Oct.  21.  Frank  C. 
Niles  was  appointed  temporary  receiver 
on  Sept.  9. 

Sale  at  Foreclosure  Ordered. — The 
property  of  the  Norfolk  &  Bristol 
Street  Railway,  a  Massachusetts  cor- 
poration, will  be  sold  at  public  auction 
in  Walpole,  Mass.,  on  Oct.  23,  1920.  It 
is,  to  be  offered  for  sale  at  the  behest 
of  the  American  Trust  Company,  rep- 
resenting holders  of  bonds  of  the  com- 
pany secured  by  a  mortgage  against 
the  property. 

Illinois  Road  Sold. — The  Aurora, 
Plainfield  &  Joilet  Railroad  has  been 
authorized  by  the  Illinois  Public  Utili- 
ties Commission  to  sell  its  electric 
interurban  line  to  the  Aurora,  Plain- 
field  &  Joliet  Railroad  for  $757,000. 
The  transfer  was  consummated  on  Oct. 
1.  The  buying  company  assumes  the 
accounts  payable  and  obligations  of  the 
selling   company. 

Tax  Valuation  Announced  in  Wiscon- 
sin.— The  twenty-three  electric  railways 
in  Wisconsin  were  valued  by  the  Wis- 
consin Tax  Commission  at  $71,000,000 
this  year  as  compared  with  $69,417,000 
last  year.  The  companies  will  pay 
$1,352,498  in  taxes  this  year  as  com- 
pared with  $1,015,640  last  year.  The 
Milwaukee  Electric  Railway  &  Light 
Company  was  assessed  by  the  State 
Tax  Commission  at  $40,000,000  and  will 
pay  $758,137  in  taxes  for  the  year. 

Missouri  Short  Line  to  Readjust  Cap- 
ital.—The  Kansas  City,  Clay  County  & 


E.  Sater,  confirming  the  sale,  also  has 
been  filed  along  with  an  order  of  court 
authorizing  the  receiver  at  once  to  pay 
off  $14,000  in  receiver's  certificates 
issued  to  meet  operating  deficits,  to- 
gether with  accrued  interest. 

Resolutions  Adopted  Revoking  Fran- 
chise.— Resolutions  have  been  adopted 
by  the  Board  of  Estimate  of  New  York 
revoking  all  the  franchises  of  the  Rich- 
mond Light  &  Railroad  Company, 
Staten  Island,  N.  Y.  The  resolutions 
were  presented  by  Commissioner 
Whalen  of  the  Department  of  Plant 
and  Structures,  who  pointed  out  that 
the  ninety-day  period  had  expired  which 
was  required  since  the  company  and  its 
temporary  receiver  had  been  notified 
by  the  city  of  forfeiture  of  its  fran- 
chises because  of  failure  to  provide  ade- 
quate service.  Under  an  injunction  of 
the  Federal  court  the  city  is  prevented 
from  interfering  with  the  company's 
cars,  tracks,  etc.,  but  it  is  stated  that 
the  city  will  now  ask  that  the  injunc- 
tion order  be  rescinded. 

Reno  Company  Abandons  Franchise 
Rights. — A  written  release  abandoning 
certain  franchise  rights  it  has  enjoyed 
in  the  city  of  Reno,  Nev.,  has  been  filed 
with  City  Clerk  Sullivan  by  the  Reno 
Traction  Company.  The  release  aban- 
dons all  rights  to  exercise  the  privilege 
of  maintaining  electric  railway  service 
on  Second  Street  from  Sierra  to  the 
west  city  limits;  Sierra  Street  from 
Fourth  to  Ninth  and  Ninth  from  Sierra 
to  Center;  from  the  intersection  of  Sec- 
ond and  Virginia  to  Moran  Street, 
thence  westerly  on  Moran  to  Wells 
Avenue  and  on  Wells  Avenue  to  Cheney 
Street;  on  California  Avenue  to  Plumas 
Street  and  on  Plumas  Street  to  Reno 
Avenue  at  the  south  city  limits.  These 
are  presumably  the  rights  included  in 
the  order  of  service  abandonment  ap- 
proved by  the  Public  Service  Commis- 
sion as  noted  in  the  Electric  Railway 
Journal  for  Sept.  4,  page  477. 

Electric     Operation     Discontinued. — 

The  electrical  equipment  left  on  the 
Rock  Island  (111.)  Southern  Railroad 
will  be  discarded  and  all  trains  oper- 
ated by   steam   or   gasoline,   according 


Valuation  Report  Near 
Comp'°tion 

The  Public  Utilities  Commission  of 
Connecticut  has  practically  concluded  its 
task  of  placing  a  valuation  on  all  elec- 
tric railways  in  the  State  of  Connecti-    „,    ,        , ^>  — "j  ^^^^..^.j  >x.    +„  „„  „,j„,  „*  tv     m-     •    ti.  x.^■     tt^  r 

cut.     Until  the  report  is  complete  the    f*'  Joseph  Railroad,  Kansas  City,  Mo.,      tirrn^li.l       "l>"«'«^P"bhc  U  il- 
facts  will  be  withheld  from  the  public.    ^^^  ^PP'^.^d  to  the  State  Public  Service    tZ  u°??'f '"fx;     ^"^  order  has  also 
Consideration    is    being    given    to    the     pommission  for  authority  to  reclassify    ^^^"  '^^^^^  *<"'  ^^^^  company  to^sell  jts 
average  prices  of  all  equipment  for  the     '*«„<=aP'tal  stock  of  $10,000,000.     Only 
■    ■      -  $4,000,000  of  the  stock  so  far  has  been 

issued,  the  petition  stated.     It  is  pro- 
posed to  issue  $3,000,000  of  cumulative 
preferred  stock  bearing  7  per  cent  divi- 
,.»,..o,    »=..=.<....   e.,g„.cc,,    ».,u   «..    ,:,.    ^^"^s,  of  which  $1,450,000  is  to  be  held    „„  „,.h  ,    *  ^i,  •    •      ^ 

Knowlton,    electrical    engineer    of    the    'o""  *"*"«•«  »ssue,  and  to  issue  $7,000,000    fno'-d"  of  the  commission  for  rehabil- 

,.«i,-fio=  . ic<.;„„      Mr.  Knowlton  is    of  common  stock.    Of  the  common  stock,    w  Tqiq   I  /^Tl*'  '  "?•  ^''''^";!:" 

$2,450,000  is  to  be  reserved  for  future  '  '  ^°^  ^*"  complied  with. 

issue,  according  to  the  petition  '^.''^  P^®*  ^^*  *'^^*  ^^^  company's  finan- 

<«al»  iTnj-.,  VI  ^     J  "^^    condition    would    not    allow    it   to 

GeorLeWhv,,lT     ^^"%^v"*y""'--    '^habilitate     its     lines     properly    with 

SrT^^l^^fkTwTyVVot^^cTm^:  '''''''-''  ^-'^-^"*-  «-''""'  -- 


period  of  1910-1914  and  the  cost  of 
things  as  of  Dec.  31,  1919.  Those  work- 
ing on  the  valuation  work  are  E.  Irvine 
Rudd,  chief  engineer;  Joseph  P.  Wad- 
hams,    assistant   engineer,    and   A.    E. 

ica 
utilities  commission 
assisted  by  Prof.  Charles  F.  Scott,  Prof. 
L.  P.  Breckenridge  and  R.  G.  Warner 
of  Yale  University. 


power  house,  poles,  wires  and  other 
equipment.  The  order  comes  as  the 
result  of  the  hearing  in  Rock  Island 
before  an  examiner  of  the  commission. 
Receivers  of  the  Rock  Island  Southern 
Railroad  were  cited  to  show  cause  why 


Interest  Payment  Postponed 

The  board  of  directors  of  the  Denver    pan"v,^SprinrfelT'ohio   hJlZ7-^T'     7T  ,«"^^ested    as    a    solution    to   the 
(Col.)    Tramway    has    announced    the     LiL'Ss^'JiSric^t '^^S' 'h^n^^^     1^A".^!^,„!.^1Z'1L?J-?^.^.^^^''^    *'--<^- 
postponement  of  the  interest  payment 
on  the  $2,500,000  of  outstanding  notes 


of  the  company.  Changes  in  the  pt-r- 
Bonnel  of  the  company  are  announced 
elsewhere  in  this  issue. 


District  Court  his  re- 
port of  the  sale  of  the  properties  of 
the  company  to  W.  P.  Sturtevant,  rep- 
resenting the  stockholders,  for  $300,000 
the  upset  price  fixed  by  the  court.  The 
decree   of   U.   S.   District  Judge   John 


For  the  last  year  trains  have  been  oper- 
ated by  steam.  The  receivers  have 
filed  a  petition  with  Federal  Judge 
Louis  FitzHenry  asking  permission  to 
borrow  funds  for  the  rehabilitation  of 
the  road. 
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Syracuse  Plea  Made 

New  York  State  Railways  Asks  Imme- 
diate Action  Looking  Toward 
Financial  Relief 

Benjamin  E.  Tilton,  general  manager 
of  the  Syracuse  lines  of  the  New  York 
State  Railways,  has  issued  a  statement 
in  which  he  says  the  Syracuse  unit  is 
running  behind  $1,000  a  day  and  that 
the  company  has  the  right  to  ask  for 
immediate  action  in  the  matter  of 
relief.  Mr.  Tilton  says  that  the  com- 
pany was  called  upon  to  make  an  ex- 
penditure of  $20,000  in  supplying  infor- 
mation in  connection  with  the  investi- 
gation referred  to  in  the  issue  of  the 
Electric  Railway  Journal  for  Sept. 
25,  page  610,  and  that  in  carrying  out 
agreements  with  the  city  the  company 
has  sustained  a  loss  of  $150,000. 

Local  Settlement  Favored 

Last  February  it  was  decided  by  the 
Mayor  of  the  city  to  appoint  a  com- 
mittee of  citizens  to  look  into  the  whole 
matter  of  transportation  in  the  city  and 
report  back  to  the  Mayor  and  Common 
Council,  the  idea  being  at  that  time 
that  the  matter  should  be  settled  locally 
as  it  was  strictly  a  problem  which  is 
the  concern  of  the  citizens  of  Syracuse. 

The  New  York  State  Railways  was 
asked  at  that  time  to  place  the  deter- 
mination of  its  case  as  to  revenue  and 
valuation  in  the  hands  of  this  commis- 
sion, giving  the  fullest  co-operation 
possible.  Since  the  fonnation  of  the 
•commission  the  company  has  been 
called  upon  to  make  an  expenditure  of 
$20,000  in  supplying  information  in 
connection  with  the  investigation.  It 
has  also  been  called  upon  to  bear  the 
cost  of  the  increases  in  wages  granted 
by  the  arbitration  board  to  the  em- 
ployees amounting  to  $25,000  a  month, 
or  $300,000  a  year. 

The  company  has,  therefore,  in  carry- 
ing out  its  agreement  with  the  city  to 
■co-operate  to  the  fullest  extent  with 
the  commission,  sustained  a  loss  of 
$150,000  to  date  and  is  at  present 
running  behind  in  bond  interest  at  the 
rate  of  $1,000  a  day. 

Asks  Decision  on  Merits 

Now  that  the  work  of  the  commission 
has  been  concluded  and  the  report  sub- 
mitted, the  company  feels  that  it  is 
justified  in  asking  that  immediate  con- 
sideration of  its  case,  at  least  as  to 
fares,  should  be  given  on  its  merits. 
All  facts  that  enter  into  the  determina- 
tion of  the  fixing  of  a  rate  according 
to  law  have  been  made  available. 

The  matter  may  be  settled  in  one  of 
three  ways — locally,  by  appeal  to 
the  Public  Service  Commission  or  by 
curtailment  of  service  to  a  sufficient  de- 
gree to  make  up  the  loss. 

As  regards  the  comparisons  made  in 


the  newspapers  between  the  valuation 
of  the  Syracuse  lines  and  the  valua- 
tion of  the  Rochester  lines,  Mr.  Tilton 
points  out  that  they  are  entirely  unfair 
for  the  reason,  first,  that  they  are  in- 
correct, and,  second,  that  they  do  not 
take  into  account  the  comparison  of  the 
property  included  in  the  two  amounts, 
an  omission  which  obviously  destroys 
the  value  of  such  a  comparison.  Mr. 
Tilton  said: 

To  make  a  true  comparison.  It  the  matter 
m  Syracuse  is  to  be  settled  by  comparisons 
with  other  cities,  an  adjustment  would  have 
to  be  made  as  between  the  very  much 
greater  mileage  of  unpaved  tracks  in 
Rochester  as  against  Syracuse.  While  we 
are  not  going  to  get  anywhere  by  making 
comparisons  with  other  cities  it  is  only 
fair,  in  view  of  the  fact  that  these  com- 
parisons have  been  made  here,  to  state  that 
the  dilterence  in  cost  between  the  paved 
and  unpaved  track  is  $10  a  foot,  and  that 
there  are  67  miles  of  unpaved  track  covered 
under  the  Rochester  contract  and  only  24 
miles  covered  under  the  Syracuse  contract. 

This  difference  would  add  approximately 
$2,000,000  to  the  Rochester  valuation  in 
order  to  bring  it  on  the  same  basis  as 
Syracuse,  which  is  approximately  $117,000 
a  mile  instead  of  $100,000  a  mile  as  has 
been  given  to  the  public  as  the  tentative 
Rochester  valuation. 

It  has  also  been  stated  that  this  company 
has  spent  practically  nothing  for  additions 
or  improvements  to  its  Syracuse  lines  since 
1917.  The  fact  is  that  the  following  expen- 
ditures for  improvements  and  additions 
have  been  made : 

In  1917.  $491,630;  in  1918,  $283,147:  In 
1919.    $325,838. 

During  that  period  12  miles  of  track  have 
been  replaced. 


Fast  Train  on  North  Shore  Line 

"The  Badger  Limited"  is  the  name  of 
a  new  fast  train  which  the  Chicago, 
North  Shore  &  Milwaukee  Railroad  has 
recently  installed  for  the  particular  con- 
venience of  business  men  out  of  Chicago 
to  Kenosha,  Racine  and  Milwaukee  in 
the  morning  and  back  in  the  evening. 
The  road  now  operates  a  limited  train 
every  hour  between  Chicago  and  Mil- 
waukee which  makes  the  run  in  two 
hours  and  thirty-five  minutes. 

It  was  found  that  the  largest  num- 
ber of  through  passengers  were  car- 
ried on  the  9  o'clock  and  10  o'clock 
morning  trains,  northbound,  and  on  the 
4  o'clock  and  5  o'clock  afternoon  trains 
southbound  from  Milwaukee.  The  new 
train,  scheduled  to  make  the  run  with 
only  the  two  intermediate  stops  indi- 
cated above,  in  two  hours  and  fifteen 
minutes,  was  therefore  timed  to  leave 
Chicago  at  9:30  a.m.,  arriving  at  Mil- 
waukee at  11:45;  and  on  the  return  trip, 
leaving  Milwaukee  at  4:30  p.m.  and  ar- 
riving at  Chicago  at  6:40.  The  running 
time  indicated  is  the  total  time  required 
for  the  run  between  the  Adams  and 
Wabash  Elevated  Station  in  Chicago, 
over  the  structure  to  Wilmette,  through 
the  streets  of  some  of  the  Nort  Shore 
towns  and  to  the  new  terminal  at  Sixth 
and  Sycamore  Streets,  Milwaukee,  Wis. 
This  is  a  distance  of  86  miles,  giving 
an  average  schedule  speed  for  the  run 
of  practically  40  miles  an  hour. 


Voters  Refuse  Relief 

Six-Cent    Fare    Ordinance    Again    De- 
feated at  Duluth — Union  Labor 
Blamed  for  Failure 

The  voters  of  Duluth,  Minn.,  at  a 
special  municipal  election  on  Oct.  4,  re- 
fused to  ratify  the  referendum  ordi- 
nance granting  to  the  Duluth  Street 
Railway  the  right  to  charge  6  cents  in- 
stead of  5  cents  on  its  city  lines.  The 
ordinance  was  lost  by  637  votes.  The 
vote  was  7,561  for  and  8,198  against 
the  measure. 

A  similar  6-cent  fare  ordinance  was 
defeated  at  a  special  city  election  held 
on  primary  election  day,  June  21.  At 
that  time  the  fare  proposition  was  re- 
jected by  1,297  votes,  the  poll  being 
6,076  for  and  7,373  against.  An  amend- 
ment to  the  city  charter  granting  the 
Council  the  right  to  levy  on  a  rate  of 
16  mills  for  municipal  taxes,  instead  of 
13  mills,  which  was  decisively  defeated 
at  the  primary  election  in  June,  was 
carried  by  a  substantial  majority  at  the 
Oct.  4  election.  The  vote  on  this  meas- 
ure was  10,655  for;  5,042  against. 

Upon  learning  the  result  of  the  elec- 
tion, Herbert  Warren,  vice-president 
and  general  manager  of  the  railway, 
gave  out  a  statement  in  which  he  said: 

The  company  and  its  employees  are,  of 
course,  very  much  disappointed  in  what 
seems  to  be  the  defeat  of  the  ordinance  by 
a  majority  of  some  600  votes.  Since  the 
ordinance  has  been  defeated  I  can  see  no 
other  possible  course  for  the  company  than 
to  make  the  best  of  the  situation  by  giving 
as  much  and  as  good  a  service  as  Is  pos- 
sible under  a  5-cent  fare.  All  extensions 
and  improvements  requiring  the  expendi- 
ture of  cash  will  necessarily  have  to  b° 
indefinitely  postponed.  All  I  can  sav  at 
this  time  is  that  the  company  will  do  Its 
best   under   the  circumstances. 

Wage  Increase  Promised 

The  rejected  ordinance  provided  that 
the  company  should  share  with  its  em- 
ployees the  additional  revenue  obtained 
by  the  additional  cent  in  fare.  The 
management  had  promised  all  employ- 
ees an  increase  in  wages  of  10  per  cent, 
retroactive  to  July  1,  in  case  that  ordi- 
nance carried.  An  intensive  campaign 
to  "put  across"  the  ordinance  was 
waged  by  a  publicity  committee  of  the 
carmen's  association. 

Union  labor  is  credited  with  having 
turned  the  tide  against  the  proposal. 
Voters  in  the  industrial  end  of  the  city 
voted  almost  solidly  against  the  in- 
crease. The  unfriendly  feeling  of  the 
labor  element  is  believed  to  have  grown 
out  of  a  feud  of  long  standing  between 
the  unions  and  the  railway,  which  has 
not  permitted  its  men  to  organize  and 
affiliate  with  the  American  Federation 
of  Labor. 

The  company  announced  on  Oct.  7 
that  it  would  substantially  reduce  its 
service  and  would  lay  off  several  crews. 
At  the  same  time  it  stated  that  it 
would  raise  the  pay  of  the  men  re- 
tained 10  per  cent.  Mr.  Warren  de- 
clared that  the  number  of  employees 
would  be  reduced  to  a  minimum  and 
that  all  cars  not  "paying  their  way" 
would  be  taken  oflP.  Owl  cars  will 
be  discontinued.  The  new  schedule 
will  take  effect  on  Oct.  11. 


738 


Electric    Railway    Journal 


Vol.  56,  No.  15 


Five  Cents  Flat  or  Failure 

Mr.  Mitten  Appeals  to  Public  for  Immediate  Relief  to  Save  P.  R.  T. 
from  Disaster — Riders  Forego  Free  Transfers 

In  a  desperate  attempt  to  preserve  the  basic  nickel  fare  which,  a  year  ago,  he 
termed  his  "religion,"  Thomas  E.  Mitten,  president  of  the  Philadelphia  Rapid 
Transit  Company,  on  Sept.  30  appealed  to  the  people  of  Philadelphia  to  pay  flat 
5-cent  fares.  Mr.  Mitten  asked  the  car  riders  to  forego  the  privilege  of  free 
transfers  and  3-cent  "exchanges"  to  save  the  city's  transportation  system  from 
disaster.  Response  to  Mr.  Mitten's  appeal  on  the  part  of  the  public  was  im- 
mediate. On  Oct.  1  thousands  of  passengers  refrained  from  demanding  trans- 
fers. As  a  result  of  the  public's  stand  the  company's  revenue  for  the  first  three 
days  of  the  month  was  increased  by  a  total  of  $20,857.  As  a  final  means  of 
financial  relief  the  company  on  Oct.  4  asked  the  State  Public  Service  Commission 
for  authority  to  make  the  5-cent  flat  rate  universal  beginning  Oct.  6,  without 
giving  the  thirty  days'  notice  ordinarily  required.  At  a  hearing  before  the 
commission  on  Wednesday,  Mr.  Mitten  begged  for  an  immediate  decision.  The 
commission,  however,  declined  to  act  until  it  had  obtained  the  opinion  of  the  City 
Council. 


MR.  MITTEN  asked  the  car 
rider  to  pay  5  cents  every  time 
he  changed  cars.  He  pointed  out 
that  the  present  delay  in  getting  the 
straight  5-cent  fare  from  the  City 
Council  and  the  Public  Service  Commis- 
sion would  plunge  the  company  deeper 
into  financial  difficulties  and  that  unless 
there  was  a  response  to  the  "voluntary 
contribution"  plea,  the  accumulating 
deficit  would  be  so  great  that  in  order 
to  avoid  bankruptcy,  the  company 
might  have  to  ask  for  an  8-  or  a  10- 
cent  fare. 

No  effort  was  made  to  force  the 
riders  to  avoid  asking  for  transfers  or 
exchange  tickets.  The  conductors  have 
been  instructed  to  give  the  transfer  or 
exchange  whenever  it  is  asked  for  by 
the  passenger,  but  great  faith  is  being 
placed  by  the  P.  R.  T.  in  the  public's 
response  to  the  no  transfer  or  exchange 
plea. 

"Will  You  Pay  Five  Cents  for  Each 
Ride  Now?"  is  the  text  of  the  signs 
posted  outside  and  inside  the  cars. 

"Firebrands"  Propose  Strike 

The  latest  move  of  the  company  to 
get  more  funds  was  made  known  by  Mr. 
Mitten  at  a  meeting  on  Sept.  29  of  the 
Co-operative  Welfare  Association  dele- 
gates. The  meeting  was  called  hur- 
riedly to  end  talk  of  a  strike  against  the 
public  that  had  been  urged  by  fire- 
brands in  the  ranks  of  the  men.  Car- 
men, impatient  at  the  delay  in  getting 
the  higher  fare  that  would  enable  the 
company  to  pay  them  the  back  wages 
to  which  they  are  entitled,  thought  to 
bring  the  fare  question  to  a  "show- 
down" by  taking  a  "vacation"  as  a  pro- 
test against  continued  delay  in  the  con- 
sideration of  the  higher-fare  proposal 
now  before  Council. 

Mr.  Mitten  urged  the  men  not  to 
strike  or  do  anything  to  inconvenience 
the  riding  public.  He  told  them  of  his 
plans  for  the  appeal  to  the  public,  and 
put  his  proposal  up  to  them  for 
approval. 

The  men,  who  unanimously  approved 
the  plan,  were  instructed  to  inform 
their  associates  of  the  manner  in  which 
the  appeal  to  the  public  would  be  made. 
Officials  pointed  to  the  fact  that  $3,000 
had  been  collected  from  persons  who 
refused  to  accept  transfers  when  the 


company  first  put  the  no-transfer,  no- 
exchange  up  to  Council.  They  said 
they  expected  the  plea  to  result  in  the 
daily  receipts  being  greatly  increased. 
In  addition,  other  plans  to  tide  the 
company  over  the  present  difficulty  are 
being  considered. 

President  Mitten,  in  appealing  for 
the  public's  aid,  said. 

If  P.  R.  T.  waits  longer  for  city  consent 
and  then  flies  its  tariff,  to  become  effective 
under  the  law  thirty  days  later,  P.  R.  T.'s 
accumulating  deficit  will  be  too  great  to  be 
overcome  by  the  proposed  5-cent  fare,  with- 
out exchanges  or  transfers,  so  that  P.  R.  T.. 
if  further  delayed,  will  then,  to  avoid  bank- 
ruptcy, be  forced  to  file  its  new  tariff  for  a 
still  higher  fare. 

P.  R.  T.  must  commence  to  collect  the 
added  revenue  now — immediately — if  the 
collection  of  an  8-cent  or  even  10-cent  fare 
is  to  be  avoided  during  the  coming  winter  ; 
476,027  persons  have  signed  a  petition 
to  the  Mayor,  City  Council  and  the  Public 
Service  Commission,  requesting  necessary 
assent  to  the  immediate  collection  of  the 
proposed  5-cent  fare,  without  transfers  or 
exchanges. 

Since  the  car-riders,  including  these  peti- 
tioners, must  be  later  subjected  to  an 
8-cent  or  10-cent  fare.  In  the  event  that 
P.  R.  T.'s  looked  for  relief  is  longer  delayed, 
P.  R.  T.  has  decided  that,  commencing 
Oct.  1,  1920,  the  car-rider  will  be  given  an 
opportunity  to  insure  against  higher  fares 
by  the  voluntary  payment  of  the  proposed 
5-cent  fai'e,  without  transfers  or  exchanges. 
If  the  response  is  not  such  as  to  provide 
the  increased  revenue  necessary  to  insure 
the  continuance  of  the  proposed  5-cent  fare, 
without  transfers  or  exchanges,  then  P.  R. 
T.  must  perforce  file  Its  tariff  at  the  proper 
time  for  a   higher  rate  of  fare. 

P.  R.  T.  has  confidence  in  the  fairness 
of  its  car-riders  and  looks  forward  to  a 
rapid  reduction  of  requests  for  transfers 
and  exchanges  :  thereby  increasing  the  reve- 
nue to  the  volume  necessary  to  carry  the 
company  through  and  Justify  the  manage- 
ment in  filing  its  tariff  for  not  more  than 
a  5-cent  fare,  without  transfers  or  ex- 
changes, as  soon  as  such  action  can  prop- 
erly be  taken. 

The  p.  R.  T.  employees  have  volun- 
tarily agreed  to  forego  the  use  of  their 
pass-books  in  order  to  aid  the  company. 
Many  of  the  en^ployees  are  paying  5 
cents  fare  when  they  carry  a  free  pass 
in  their  pockets. 

The  "pay-your-fare"  movement  of  the 
employees  started,  it  was  said,  at  a 
meeting  of  sixty-five  employees  of  the 
utility  department.  They  agreed  to  pay 
their  fares  and  not  take  advantage  of 
the  pass-books  or  the  unwritten  law  of 
the  company  that  an  employee  does  not 
have  to  pay  fare  for  himself  or  his 
family. 

Word  of  that  action  reached  the 
stenographers,  telephone  operators, 
clerks  and  executives  employed  at  the 
Land  Title  Building  offices  of  the  com- 


pany and  they  immediately  decided  to 
emulate  the  example  of  the  mechanics. 
As  a  result,  the  movement  has  spread 
through  the  ranks  of  the  company  em- 
ployees and  cases  of  where  conductors 
off  duty  insisted  on  paying  fare  for 
themselves  and  their  families  were  re- 
ported. 

Appeal  Gets  Results 

The  company  announced  on  Oct.  3 
that  its  appeal  to  car  riders  to  forego 
transfers  and  exchanges  had  been  suc- 
cessful. Furthermore,  the  company 
officials  said  that  the  entire  scheme  was 
working  smoothly  and  that  the  distri- 
bution of  the  cards  setting  forth  the 
reasons  for  the  appeal  for  the  volun- 
tary payment  of  the  straight  5-cent 
fare  had  been  attended  by  no  disorder. 
The  statement  further  read: 

P.  R.  T.  men  and  management  are 
greatly  encouraged  by  the  added  interest 
of  the  car  riders  and  are  now  settling  down 
to  a  campaign  of  earnest  solicitation  and 
salesmanship,  fully  determined  to  save 
Philadelphia  from  the  higher  rates  of  fare 
that  would  unquestionably  follow  the  aban- 
donment of  the  straight  5-cent  plan. 

A  second  statement  was  issued  by  the 
management  on  Oct.  4,  as  follows: 

P.  R,  T.'s  increased  earnings  resulting 
from  the  voluntary  disuse  of  transfers  and 
exchanges  for  Sunday,  over  the  Sunday 
preceding,  were  $9,591,  as  against  the  in- 
crease of  Saturdav,  the  second  day,  of 
$6,697,  and   Friday,  the  first  day,  of  $4,569. 

The  campaign  of  the  men  and  manage- 
ment to  retain  the  straight  5-cent  fare  for 
Philadelphia  is  now  on  in  real  earnest,  and 
the  car  rider  is  responding  in  a  truly  won- 
derful way. 

The  management  is  limiting  the  men  to 
a  campaign  of  solicitation  and  salesman- 
ship. If,  however,  there  be  instances  where 
the  men  become  over-zealous  the  kindly 
consideration  of  the  public  is  bespoken,  as 
much  may  be  forgiven  these  men  when 
they  express  their  feelings  in  an  effort 
to  collect  the  money  necessary  to  keep  the 
fare  down  and  the  cars  running,  as  com- 
pared to  the  old-time  practice  of  tying  up 
the  service  to  enforce  their  demands. 

It  was  announced  on  Oct.  4  that  Rob- 
ert M.  Feustel,  president  of  the  Indiana 
Service  Corporation,  Fort  Wayne,  Ind., 
had  been  appointed  as  the  city's  repre- 
sentative in  checking  up  the  inventory 
and  valuation  of  the  P.  R.  T.  property. 
There  was  also  a  postponement  until 
Oct.  18  of  the  argument  before  the  Su- 
perior Court  on  the  question  as  to 
whether  the  Public  Service  Commission 
has  a  right  to  probe  into  the  rentals 
raid  to  the  underlying  companies. 


Buses  Perplex  Seattle  Authorities 

Mayor  Hugh  M.  Caldwell  of  Seattle, 
Wash.,  in  a  recent  letter  to  the  City 
Council,  expresses  the  strongest  op- 
position to  the  proposal  to  hold  a  spe- 
cial referendum  on  general  election 
day,  Nov.  2,  to  obtain  the  expression  of 
voters  on  two  jitney  bills,  one  barring 
jitneys  from  the  downtown  section  of 
the  city  and  the  other  an  initiative  bill 
drawn  by  the  jitney  men,  which  would 
allow  operation  of  buses  on  the  jitney 
men's  own  terms.  The  Mayor  favors 
the  present  jitney  ordinance  over  either 
of  the  two  proposed  measures.  Court 
cases  on  the  present  ordinance  are 
pending  to  determine  the  right  of  the 
Council  to  refuse  to  issue  licenses 
under  an  ordinance  which  expressly 
authorizes  the  operation  of  jitneys 
under  bona  fide  regulations  to  be  fixed 
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by  the  city.  Mayor  Caldwell  has  re- 
turned to  the  Council  without  his  sig- 
nature the  bill  passed  recently  by  which 
jitneys  would  be  barred  from  the  down- 
town district.    Mayor  Caldwell  said: 

This  Council  bill  impresses  me  as  an  in- 
direct effort  to  abolish  the  jitneys,  and 
until  the  city  of  Seattle  can  offer  some 
form  of  transportation  that  will  take  the 
place  of  the  jitneys  as  a  means  of  rapid 
transportation  I  am  opposed  to  excludins 
them  from  the  streets,  provided  they  can 
be   subjected   to   reasonable   regulation. 

Mayor  Caldwell  expresses  the  opinion 
that  if  the  Council  bill  prohibiting  the 
use  of  any  downtown  streets  by  the 
jitneys  is  submitted  to  the  voters  it 
will  be  defeated.  Failure  of  the  Mayor 
to  approve  the  election  ordinance  would 
irean  that  the  Council  would  have  to 
change  the  measure  to  a  thirty-day 
bill,  and  pass  it  over  his  veto  to  put 
it  into  effect.  It  would  be  impossible 
to  take  this  action  in  time  to  call  a 
special  election  for  November  2.  The 
Mayor  has  since  asked  the  Council  to 
prepare  an  alternative  measure,  simi- 
lar to  the  ordinance  now  in  effect,  to 
submit  with  the  initiative  bill  proposed 
by  jitney  interest.s. 


Underground  Challenges  London 
County  Council 

A  cable  dispatch  from  London,  Eng- 
land, dated  Sept.  25,  indicated  that 
omnibuses  in  London  would  start  a 
counter  offensive  against  the  tram  cars 
on  Sept.  26  by  cutting  fares  durina:  the 
non-rush  hours  to  practically  a  flat  5- 
cent  basis.  The  London  Electric  Rail- 
way, which  owns  all  the  subways  and 
omnibuses  in  London,  believes  it  will 
be  able  to  show  that  the  municipally- 
owned  tram  cars  are  operated  at  a 
loss,  which  the  taxpayers  have  to  make 
up,  and  that  these  tram  cars  constitute 
a  costly  and  unfair  competition  to 
private  enterprises.  For  six  months 
the  tram  cars  have  been  selling  "tup- 
peny"  (4  cents)  tickets,  which  are  good 
on  any  line  between  10  o'clock  in  the 
morning  and  4  o'clock  in  the  after 
noon.  The  management  of  the  London 
Electric  Railway  believes  it  will  be 
able  to  show  that  the  tram  cars  cannot 
earn  more  money  on  the  basis  on  which 
they  are  operated  now  and  will  chal- 
lenge the  London  County  Council,  owti- 
ing  the  tramways,  to  publish  a  state- 
ment of  earnings  and  operating  cost, 
hoping  thus  to  be  able  ultimately  to 
replace  the  tramcars  and  substitute 
omnibuses  on  many  routes  after  show- 
ing the  taxpayers  what  the  tramways 
actually  cost  them. 


Seven  Cents  in  Trinidad 

The  Colorado  Public  Utilities  Com 
mission  has  authorized  the  Trinidad 
Electric  Transmission,  Railway  &  Gas 
Company,  Trinidad,  to  raise  its  fare 
from  6  cents  to  7  cents.  The  company 
some  time  ago  applied  to  the  commis- 
sion for  authority  to  discontinue  service 
on  its  line  in  Pine  Street  and  to  re- 
move the  tracks.  This  petition  is  denied 
by  the  commission,  which  has  allowed 
the  rate  increase  as  an  alternative.  The 
6-cent  fare  took  effect  about  a  year  ago. 


Ten-Cent  Fare  Imperative 

Connecticut  Company  Appeals  to  State  Commission  for  Further  Rate 
Increase — Seven-Cent  Rate  Proves  Insufficient 

Declaring  that  the  Connecticut  Company,  New  Haven,  Conn.,  must  have  more 
revenue  if  it  is  to  continue  operation,  Lucius  S.  Storrs,  president,  and  other 
officials  of  the  company  appeared  before  the  State  Public  Utilities  Commission 
at  a  hearing  on  Oct.  1  to  ask  authority  to  charge  a  10-cent  fare.  The  railway 
management  had  previously  intimated  that  a  10-cent  fare  was  necessary. 
Although  the  7-cent  rate  now  in  effect  has  yielded  the  company  larger  returns 
than  the  former  zone  fare  system,  the  increase  has  not  been  sufficient  to  meet 
the  operating  expenses.  The  company  officials  declared  that  the  10-cent  rate 
is  imperative.  The  company  is  already  charging  a  10-cent  fare  on  its  lines  in 
New  London,  formerly  operated  by  the  Shore  Line  Electric  Railway. 


THE  opening  arguments  for  the 
company  were  presented  by  Pres- 
ident Storrs.  He  was  followed 
in  turn  by  George  D.  Watrous  of  New 
Haven,  general  counsel  for  the  com- 
pany, and  Joseph  D.  Berry  of  Hart- 
ford, associate  counsel. 

P.  J.  MacCreevy  of  New  Haven, 
statistician,  spent  most  of  the  fore- 
noon presenting  figures  tending  to  show 
the  company's  receipts  and  expendi- 
tures. The  cities  and  towns  of  Hart- 
ford, East  Hartford,  New  Haven,  West 
Haven,  Vernon,  Rockville  and  Hamden 
were  represented  at  the  hearing 

Gain  in  Receipts 

The  increases  in  fare  last  fall  and 
in  August  of  this  year  showed  the 
following  percentages  of  increase  in 
receipts  over  the  year  preceding,  as 
shown  by  Mr.  MacCreevy's  figures: 
November,  1919,  18;  December,  21.96; 
January,  1920,  23.29;  February,  25.9; 
March,  18.98;  April,  17.20;  May,  15.71; 
June,  2.62  loss;  July,  0.96  loss;  August, 
6.62  increase.  The  receipts  in  Bridge- 
port for  1919  were  not  included  in  the 
lists,  the  discontinuance  of  the  service 
there  making  it  inadvisable  in  order  to 
secure  actual  figures  of  gain  or  loss 
for  the  rest  of  the  system. 

Total  receipts  for  1920  to  date  are 
$12,715,017,  while  for  the  same  period 
in  1919  they  were  $12,638,979,  or  an 
increase  of  $76,037  or  2.88  per  cent. 
Redemptions  of  $34,344  for  zone  cards 
sold  were  made,  which  left  the  net  in- 
crease $41,692  or  1.58  per  cent.  The 
estimated  expenses  of  the  company  to 
Dec.  31,  1920,  are  $15,657,222,  not 
including  dividends  or  surplus.  The 
operating  expenses  to  Dec.  31  are 
given  as  $12,833,995.  In  1916  these 
figures  read  $6,554,304.  This  gives  an 
increase  in  the  past  four  years  of 
95.81  per  cent.  The  operating  ex- 
penses for  1919  were  stated  to  have 
been  $9,210,376. 

Wages  Up  97.4  per  Cent 

It  was  shown  that  in  1916  wages 
amounted  to  $3,925,854  as  against 
$5959.332  for  1919,  or  an  increase  of 
51.8  per  cent.  In  1920  with  four 
months  estimated  the  wages  will  be 
$7,750,000  or  an  increase  of  97.4  per 
cent.  Fuel  cost  $571,589  in  1916  and 
$850,979  in  1919,  an  increase  of  48.9 
per  cent.  In  1920  the  fuel  expense  will 
be  $1,400,000,  an  increase  of  145  per 
cent.      The   cost   of   materials   in    1916 


was  $374,560.  In  1919  this  expense 
was  $515,111,  an  advance  of  37.5  per 
cent.  This  year  the  cost  of  materials 
will  be  3800,000. 

It  was  stated  that  one-half  of  the 
operating  expenses  are  charged  to 
wages  and  30  per  cent  to  fuel.  The 
maximum  cost  of  materials  over  pre- 
war prices  was  given  as  595  per  cent 
and  the  lowest  increase  as  27  per  cent. 
In  1914  coal  was  delivered  for  $3.15  a 
ton.  Now  it  costs  $16  and  the  com- 
pany has  paid  as  high  as  $20. 

No  figures  were  given  showing  the 
increases  individually  for  the  various 
branches  of  employment  over  the  fig- 
ures for  1916.  No  data  were  presented 
to  show  to  what  an  extent  the  jitneys 
had  cut  into  the  company's  business 
throughout  the  State.  Mr.  MacCreevy 
Slid  that  in  August,  1920,  under  the 
7-cent  rate  it  would  have  required 
40  per  cent  more  revenue  to  care  for 
the  fixed  charges  and  allow  a  fair  re- 
turn, and  as  the  conditions  were  un- 
changed for  September,  this  percentage 
applies  for  that  month. 

Would  Retain  Transfers 
Walter  C.  Noyes,  chairman  of  the 
bo.ird  of  directors  of  the  Connecticut 
Company,  expressed  the  belief  that  the 
elimination  of  the  transfer  privilege 
would  not  help  the  company  much, 
though  it  might  possibly  add  a  few 
hundred  do'lars  in  revenue.  He  ad- 
mitted that  it  might  be  possible  to  raise 
the  fares  to  such  a  figure  as  to  induce 
patrons  to  ride  on  the  steam  cars  but 
he  estimated  that  70  per  cent  of  the 
traffic  would  stand  the  fare  increase  to 
10  cents  and  that  such  a  rate  would 
produce  the  needed   revenue. 

Ji;dge  Noyes  thought  that  the  pro- 
posed 10-cent  fare  would  pull  the 
company  out  of  the  financial  hole  it  is 
now  in  though  it  would  be  far  in  the 
future  before  the  railway  could  pay  off 
its  debts.  He  said  the  problems  of  the 
company  could  be  solved  with  the 
10-cent  rate  or  not  at  all. 

It  was  pointed  out  to  the  commission 
that  the  debts  of  the  company,  in  addi- 
tion to  the  operating  expenses,  included 
!?1.500,000  owed  to  the  State  of  Con- 
necticut and  between  84,000,000  and 
$5,000  000  due  to  the  New  York,  New 
H  wen  &  Hartford  Railroad,  which  it 
would  take  some  time  to  pay  off. 
Judge  Noyes  thought  it  far  better  to 
have  the  State  take  over  the  company's 
lines  as  a  unit  rather  than  to  have  the 
system  split  up. 
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H.  R.  Fehr  Retires 

Veteran  Traction  Operator  Resigns  as 

President   of  the   Lehigh   Valley 

Transit  Company 

Harrison  R.  Fehr  has  resigned  as 
president  and  a  director  of  the  Le- 
high Valley  Transit  Company,  Allen- 
town,  Pa.,  as  vice-president  of  the 
Pennsylvania  Power  &  Light  Company 
and  as  an  official  and  a  director  of  all 
subsidiary  and  affiliated  properties.  At 
the  urgent  request  of  the  boards  of  di- 
rectors of  the  various  companies  with 
which  he  has  been  connected,  Mr.  Fehr 
has  consented  to  remain  with  them  in 
an  advisory  capacity,  so  that  the  in- 
terests which  he  has  served  for  many 
years  will  be  in  a  position  to  consult 
him  and  will  have  the  advantage  of 
his  judgment.     At  the  same  time  Mr. 


1883  he  accepted  a  position  with  the 
engineering  corps  of  the  Lehigh  Val- 
ley Railroad  and  later  became  assist- 
ant engineer.  In  the  fall  of  1891  he 
was  elected  city  engineer  of  Easton, 
Pa.,  and  occupied  that  position  for 
eight  years.  He  next  engaged  in  engi- 
neering construction  work  on  electric 
railways  and  in  general  contracting.  In 
May,  1904,  he  was  appointed  general 
manager  of  the  Easton  Transit  Com- 
pany. In  the  following  year  he  was 
elected  president  of  the  company. 
Seven  years  ago  he  was  called  to  Allen- 
town  to  become  president  of  the  Le- 
high Valley  Transit  System,  of  which 
the  Easton  Transit  Company  is  now  a 
part. 

Mr.  Fehr's  administration  of  the 
property  has  been  characterized  by 
vision  and  progress.  Under  his  man- 
agement the  system  has  been  largely 
rebuilt,  including  the  construction  of 
the  Philadelphia  line  cutoffs,  the  erec- 
tion of  the  Fairview  carhouse,  the  ex- 
tension of  the  Front  Street  power  sta- 
tion and  the  completion  of  the  Eighth 
Street  bridge.  He  has  for  many  years 
taken  an  active  interest  in  the  work 
of  the  American  Electric  Railway 
Association  and  of  the  Pennsylvania 
Street  Railway  Association.  During 
1911  he  served  as  president  of  the  lat- 
ter body. 


H.  R.  fr;hr 


Fehr  will  be  relieved  of  the  active  man- 
agement. 

The  news  of  Mr.  Fehr's  resignation 
was  received  with  regret  not  only  in 
business  and  professional  circles  in 
Allentown,  but  also  among  the  general 
public  of  the  Lehigh  Valley,  where  he 
has  been  a  dominant  figure  in  engineer- 
ing and  transportation  affairs  for  more 
than  a  quarter  of  a  century.  There 
had  been  rumors  of  his  desire  to  re- 
tire ever  since  his  recovery  from  a  re- 
cent illness.  When  Mr.  Fehr  first 
broached  the  matter  of  resigning  the 
board  of  directors  of  the  Lehigh  Val- 
ley Transit  Company  appointed  a  com- 
mittee to  induce  Mr.  Fehr  to  recon- 
sider his  action,  but  he  remained  firm 
in   his   determination. 

Mr.  Fehr's  career  has  been  one  of 
growth  matching  that  of  the  commu- 
nity in  which  he  had  resided,  and  with 
whose  development  he  has  been  actively 
identified.  He  was  born  in  Nazareth, 
Pa.,  in  1863.  At  an  early  age  he  took 
'•p   engineering   and   in   the   spring    of 


M.  V.  Dommech  has  been  elected 
president  and  general  manager  of  thf 
Porto  Rico  Railway,  Light  &  Power 
Company,  San  Juan,  Porto  Rico.  Mr. 
Dommech  succeeds  E.  M.  Sewell,  re- 
signed. 

H.  R.  Domby  has  resigned  as  pur- 
chasing agent  of  the  Birmingham  Rail- 
way, Light  &  Power  Company,  Birming- 
ham, Ala.  Mr.  Domby  has  been  in  the 
employ  of  the  company  since  September, 
1906,  all  of  his  work  being  in  connec- 
tion with  the  purchasing  and  stores  de- 
partment, which  he  entered  as  a  clerk. 

Benjamin  F.  Thomas,  who  has  been 
connected  with  the  United  Railways  of 
St.  Louis,  Mo  ,  for  the  past  three  years 
as  mechanical  engineer,  has  resigned 
effective  Oct.  1.  Mr.  Thomas  has 
been  appointed  assistant  superintend- 
ent of  power  of  the  Scullin  Steel  Com- 
pany, St.  Louis,  Mo.  He  is  a  graduate 
of  the  Massachusetts  Institute  of  Tech- 
nology, Boston. 

Charles  S.  Ruffner,  vice-president 
of  the  American  Institute  of  Electrical 
Engineers  and  vice-president  of  tho 
North  American  Company,  New  York, 
N.  Y.,  has  been  appointed  chairman 
of  the  traction  and  transportation  com- 
mittee of  the  American  Institute  of 
Electrical  Engineers,  succeeding  W.  S. 
Murray,  who  is  at  present  devoting  his 
attention  to  his  work  for  the  Super 
lower  Survey. 


Bigger  Louisville  Staff 

President  Barnes  Brings  F.  E.  Belleville 

and  E.  F.  Kelley  from  Schenectady 

— Operating  Personnel  Complete 

Two  additions  have  recently  been 
made  to  the  staff  of  James  P.  Barnes, 
president  of  the  Louisville  (Ky.)  Rail- 
way. The  new  members  of  Mr.  Barnes' 
official  family  are  F.  E.  Belleville,  who 
becomes  general  auditor  of  the  com- 
pany, and  Edward  F.  Kelley,  who  has 
been  appointed  secretary  to  Mr.  Barnes. 
Both  Mr.  Belleville  and  Mr.  Kelley 
served  under  Mr.  Barnes  when  the  lat- 
ter was  general  manager  of  the  Sche- 
nectady (N.  Y.)   Railway. 

Since  assuming  the  duties  of  presi- 
dent of  the  Louisville  system  last  July, 
Mr.  Barnes  has  spared  neither  time  nor 
energy  in  building  up  an  organization 
composed  of  picked  men  upon  whom  he 
can  fully  depend.  With  the  appoint- 
ment of  Mr.  Belleville  and  Mr.  Kelley, 
the  new  administrative  force  has  been 
completed.  The  executive  committee 
made  up  of  three  of  the  company's  di- 
rectors which  has  been  in  charge  of  the 
railway's   affairs   since  the   resignation 


F.    E.    BELLEVILLE 


of  Thomas  A.  Minary  early  this  year, 
has  therefore  been  relieved  of  the  task 
of  administration.  The  committee,  com- 
posed of  John  W.  Barr,  Jr.,  W.  H.  Kaye, 
and  W.  S.  Speed,  will  continue  to  serve 
in  an  advisory  capacity  for  an  indefi- 
nite period. 

Under  the  reorganization  plan  the 
operating  staff  is  made  up  as  follows: 
Mr.  Barnes,  president;  Samuel  Riddle, 
vice-president  in  charge  of  transporta- 
tion and  traffic;  Prances  H.  Miller,  vice- 
president  with  supervision  over  engi- 
neering and  construction  matters; 
Samuel  G.  Boyle,  secretary-treasurer; 
F.  E.  Belleville,  general  auditor;  Judge 
A.  P.  Humphrey,  general  counsel, 
Churchill  Humphrey,  assistant  general 
counsel.  With  but  three  exceptions,  the 
present  executive  force  was  with  the 
company  before  the  resignation  of  Mr. 
Minary. 

Mr.  Belleville's  electric  railway  career 
began  nineteen  years  ago  when,  at  the 
age  of  seventeen  years,  he  entered  the 
service  of  the  Rutland  Railway,  Light 
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&  Power  Company,  Rutland,  Vt.,  as  a 
stenographer  and  clerk.  In  1907  he 
was  made  chief  clerk  in  the  accounting 
department  of  the  United  Traction  Com- 
pany, Albany,  N.  Y.  Two  years  later 
he  went  to  Schenectady,  where  he  served 
in  various  capacities  with  the  Schenec- 
tady Railway,  finally  being  appointed 
general  auditor. 

Mr.  Kelley  became  connected  with  the 
New  York  State  Railways  in  1909  when 
he  entered  the  mechanical  and  engineer- 
ing department  of  the  company's  Utica 
and  Syracuse  lines.  In  1914,  when  the 
Buffalo,  Lockport  &  Rochester  Rail- 
way, Rochester,  passed  into  the  control 
of  Allen  &  Peck,  Inc.,  Mr.  Barnes,  then 
general  manager  of  the  property,  made 
Mr.  Kelley  chef  clerk.  Later  Mr.  Kelley 
was  appointed  purchasing  agent  of  the 
company  in  addition.  He  resigned  this 
position  to  accompany  Mr.  Barnes  to 
Schenectady  when  the  latter  was  made 
general  manager  of  the  system  there. 


R.  W.  George,  a  division  superintend- 
ent of  the  Georgia  Railway  &  Power 
Company,  Atlanta,  Ga.,  has  resigned. 

F.  R.  Murrie  has  been  elected  presi- 
dent of  the  Hershey  (Pa.)  Transit  Com- 
pany. Mr.  Murrie  succeeds  M.  F.  Her- 
shey. 

F.  Pefferkorn  has  succeeded  E.  C. 
Blister  as  general  manager  af  the 
Alexandria  (La.)  Municipal  Street  Rail- 
way. 

W.  R.  Bell  has  resigned  as  commer- 
cial agent  of  the  Baton  Rouge  (La.) 
Electric  Company,  to  accept  a  similar 
position  with  the  Haverhill  Gas  Light 
Company,  Haverill,  Mass. 

W.  D.  Chalmers,  formerly  connected 
with  the  Columbus  (Ga.)  Electric  Com- 
pany, has  succeded  E.  P.  Williams  as 
assistant  treasurer  of  the  Baton  Rouge 
(La.)  Electric  Company. 

J.  M.  Strike,  superintendent  of  pro- 
duction of  the  Toledo  Railways  &  Light 
Company,  Toledo,  Ohio,  has  been  trans- 
ferred by  the  Cities  Service  Company 
to  be  results  engineer  for  the  Western 
District  with  headquarters  at  St.  Joseph, 
Mo.  Mr.  Strike  joined  the  Doherty  or- 
ganization in  1917.  After  working  with 
the  Acme  Power  Company  as  superin- 
tendent and  the  Toledo  Railways  & 
Light  Company  as  results  engineer,  and 
assistant  supei-intendent  of  production, 
he  was  placed  in  charge  of  the  produc- 
tion department  as  superintendent. 

George  Carson,  claim  agent  Fifth 
Avenue  Coach  Company,  New  York,  N. 
Y.,  has  resigned.  Mr.  Carson  has  re- 
moved to  Seattle,  Wash.,  his  former 
home  to  organize  and  to  become  man- 
ager of  the  Pacific  Investigation,  Ad- 
justment &  Lawyers'  Service  Bureau. 
The  purpose  of  this  bureau  is  to  con- 
duct a  business  in  the  adjustment  of 
all  classes  of  claims,  prepare  cases 
for  trial,  carry  on  investigations,  etc. 
Mr.  Carson  was  formerly  claim  agent 
of  the  Puget  Sound  Traction,  Light  & 
Power  Company  and  has  been  president 
of  the  Pacific  Claim  Agents  Associa- 
tion and  of  the  American  Electric  Rail- 
way Claims  Association. 


Ernest  Stenger,  New  Denver  President 

steam  Railroad  Executive  Is  Chosen  Head  of  Denver  Tramway — 
Vice-President  F.  W.  Hild  to  Retire  on  Jan.  1 

Ernest  Stenger,  superintendent  of  the  Southern  Division  of  the  Union  Pacific 
Railroad,  was  elected  president  of  the  Denver  (Col.)  Tramway  by  the  board 
of  directors  on  Sept.  29.  At  the  same  time  F.  W.  Hild,  general  manager,  was 
elected  vice-president.  Immediately  thereafter  Mr.  Hild  submitted  his  resig- 
nation. Mr.  Hild  will  probably  remain  with  the  company  until  Jan.  1,  when 
he  will  retire  to  devote  his  attention  to  other  activities.  The  board  also 
announced  the  postponement  of  payment  of  interest  on  $2,500,000  of  outstand- 
ing notes.    Mr.  Stenger  arrived  in  Denver  on  Oct.  6  to  take  up  his  new  duties. 

SIMULTANEOUSLY  with  the  an- 
nouncement of  Mr.  Stenger's  elec- 
tion, officials  of  the  carmen's 
union  declared  that  they  would  reopen 
negotiations  with  the  company.  They 
stated  that  they  were  optimistic  that 
the  new  management  would  recognize 
the  union  and  would  take  back  the 
strikers.  Mr.  Stenger  stated,  however, 
that  hopes  of  the  reinstatement  of  the 
men  with  full  seniority  rights  were 
absolutely  without  foundation.  The  di- 
rectors stated  that  their  position  re- 
mains unchanged  and  that  "there  is 
not   a    chance    in    the    world"    for    the 


F.    W.    HILD 


recognition  of  the  union  and  the  rein- 
statement of  the  strikers. 

Mr.  Stenger  is  a  newcomer  in  the 
electric  railway  field,  his  previous  ex- 
perience having  been  entirely  in  steam 
railroading.  Shortly  after  his  arrival 
he  stated  that  he  had  come  to  Denver  to 
operate  the  tramway  in  such  a  way  as 
to  best  serve  the  public.  He  outlined 
his  position  as  follows: 

I  have  no  antagonisms  or  prejudices  and 
am  actuated  by  a  desire  to  get  on  well 
with  everybody.  Throughout  the  country 
the  Denver  Tramway  is  regarded  as  one  of 
the  best  street  railway  systems  in  the 
United  States.  There  will  be  no  changes  in 
IJolicies  or  officers  that  I  know  of. 

Mr.  Hild  stated  that  he  would  re- 
main with  the  company  until  the  reor- 
ganization of  the  operating  force  had 
been  completed.  He  has  had  many  of- 
fers in  the  past  two  years  from  other 
lines  of  business  presenting  much 
greater  opportunities,  but  has  stuck  by 
the  tramway  because  of  its  many  dif- 
ficulties. A  high  tribute  was  paid  to 
Mr.  Hild  in  the  following  statement: 

At  the  meeting  of  the  board  of  directors 
of  the  Denver  Tramway  held  on  Sept.  29. 
Ernest  Stenger.  of  Kansas  City,  Mo.,  was 
elected  president  of  the  company  and  Mr. 
P.   W.  Hild,  present  general  manager,   was 


elected  to  the  vice-presidency.  The  posi- 
tion of  president  has  been  vacant  for  a 
great  many  years,  and  while  the  board 
regrets  that  the  Tramway  will  within  a  few 
months  lose  the  services  of  Vice-President 
Hild,  it  believes  that  in  Mr,  Stenger  the 
comj>any  has  a  man  who  will  carry  on  suc- 
cessfully the  Tramway  policies  so  efficiently 
handled    by    Mr.    Hild. 

As  only  a  small  measure  of  tribute  and 
appreciation,  the  board  takes  this  oppor- 
tunity of  stating  publicly  that  for  some  time 
past  General  Manager-  Hild  has  asked  that 
he  be  relieved  in  order  that  he  might  be 
free  to  devote  himself  to  fields  and  other 
activities  that  would  permit  the  reward  and 
compensation  not  possible  with  the  Tram- 
way. The  board  appreciates  fully  his  fine 
sense  of  loyalty  and  self-sacrifice  in  sticking 
to  his  post  during  the  Tramway's  worst  and 
darkest  periods,  and  in  the  face  of  attrac- 
tive offers  elsewhere.  The  Tramway  now 
being  over  the  worst  crisis,  Mr.  Hild  has 
consented  to  remain  until  such  time  as  may 
be  necessary  to  reorganize  the  operating 
forces  and  to  help  the  new  President,  Mr. 
Stenger.  to  take  over  the  work.  The  board 
of  directors  unanimously  and  in  all  respects 
indorses  and  approves  the  policies  and 
management  of  Mr.  Hild.  and  they  will  be 
continued  by  President  Stenger. 

The  difficult  and  trying  conditionsu  under 
which  the  Tramway  has  been  compelled  to 
oijerate  during  the  past  several  years,  aris- 
ing from  very  great  increases  in  labor  and 
material  costs,  culminating  in  the  strike  of 
August,  has  at  this  time  used  up  all  of  the 
company's  available  funds.  The  board  of 
dirrctors  has  therefore  decided  to  postpone 
payment  of  interest  due  Oct.  1  on  its  out- 
standing convertible  notes,  with  the  hoie 
and  expectation  that  a  solution  of  the 
Tramway's  problems  can  be  worked  out 
within   the   next  few  months. 

Mr.  Stenger  is  the  general  superintendent 
of  the  Union  Pacific  Railroad  in  Kansas 
City.  He  comes  here  highly  recommended 
as  an   able   executive. 

The  statement  just  quoted  was  made 
over  the  signature  of  C.  Boettcher, 
chairman   of  the  board   of  directors. 

Mr.  Hild  became  vice-president  and 
general  manager  of  the  tramway  four 
years  ago.  Prior  to  that  time  he  had 
served  as  general  manager  of  the  Port- 
land Railway,  Light  &  Power  Company, 
Portland,  Ore.  He  was  graduated  as 
an  electrical  engineer  from  Union  Col- 
lege, Schenectady,  N.  Y.,  in  1898,  and 
was  for  a  time  connected  with  the  Gen- 
eral Electric  Company.  He  was  one  of 
the  originators  of  the  idea  of  forming 
an  association  to  represent  the  electric 
railway  industry  on  the  Pacific  Coast, 
and  was  chosen  president  of  the  Pa- 
cific Coast  Electric  Railway  Association 
upon  its  organization  in  San  Francisco 
in  April,  1913. 


Will  Raise  Suburban  Rates 

The  Syracuse  &  Northern  Electric 
Railway,  Syracuse,  N.  Y..  under  a  tariff 
filed  recently  with  the  Public  Service 
Commission,  Second  District,  effective  on 
Sept.  30,  will  increase  present  one-way 
cash  and  ticket  fares  approximately  25 
per  cent,  with  a  minimum  fare,  except 
in  Syracuse,  of  10  cents.  It  is  also  pro- 
posed to  increase  commutation  ticket 
and  mileage  book  fares  25  per  cent. 


Manufadures  and  the  Markets 

DISCUSSIONS  OF  MARKET  AND  TRADE  CONDITIONS  FOR  THE  MANUFACTURER. 

SALESMAN  AND  PURCHASING  AGENT 
ROLLING  STOCK  PURCHASES  BUSINESS  ANNOUNCEMENTS 


Shortage  of  Guy  Wire 
Relieved 

Scarcity    of    Wire    Rods   Has    Impeded 

Production — Deliveries   Now    Made 

in  Thirty  Days 

The  shortage  in  guy  wire  seems  to 
have  been  due  in  large  measure  to  the 
number  of  different  types  of  mills  re- 
quired to  make  the  finished  product. 
Because  of  better  labor  supply  and  im- 
proved transportation  facilities,  how- 
ever, the  shortage  is  gradually  being 
overcome. 

The  stranding  mills  have  been  held 
up  waiting  for  supplies  from  the  wire 
mills,  and  it  seems  that  the  wire  mills, 
en  the  other  hand,  have  been  unable 
to  get  a  sufficient  supply  of  wire  rods 
to  permit  them  to  draw  sufficient  wire 
to  supply  the  demand  for  both  wire 
and  strands.  Trouble  started  in  the 
steel  mills  last  fall  when  the  stocks 
of  the  stranding  and  wire  mills  be- 
came depleted,  and  the  demand  has 
been  so  heavy  since  that  time  that  they 
have  been  unable  to  build  up  any  re- 
serve stock  of  raw  materials  to  tide, 
over  temporary  labor  and  transporta- 
tion difficulties. 

On  the  higher  grade  steel  strands, 
such  as  high-strength  and  extra-high- 
strength  strands,  the  shortage  is  more 
accute  because  it  has  been  practically 
impossible  to  secure  from  the  wire-rod 
mills  the  high-grade  steel  from  which 
these  strands  are  made.  Deliveries 
from  the  mills  have  been  running  from 
sixty  to  ninety  days,  but  now  they  are 
promising  thirty-day  shipments  and 
even  better  than  this  on  some  kinds 
and  sizes  of  strand. 


has  accumulated  with  manufacturers. 
Production  is  said  to  be  proceeding 
normally  on  the  whole,  but  consump- 
tion is  going  ahead  at  a  faster  rate 
than  goods  can  be  turned  out.  Many 
producers  have  had  considerable  diffi- 
culty in  securing  first  grade  and  extra 
quality  hickory  to  go  into  the  making 
of  sledge,  pick,  scoop  and  shovel  han- 
dles, etc.  Consequently  in  many  cases 
an  inferior  grade  of  wood  has  been 
used,  but  because  of  the  high  prices 
prevailing  for  the  finest  quality  mate- 
trial,  many  buyers  have  been  satisfied 
to  accept  second  grade  wood.  Deliveries 
of  the  finished  products  are  now  encom- 
passed within  a  period  of  one  to  three 
months,  according  to  representative 
manufacturers.  The  extra  quality  han- 
dles require  the  longest  time,  in  one  or 


Supply  of  Wood  Handles 
Improving 

Demand  Is  Heavy  and  Stocks  Not  Large, 

but  Raw  Material  Is  Received 

in  Better  Shape 

Manufacturers  of  wooden  handles  for 
track  and  boiler  room  tools  report  that 
the  condition  of  shortage  is  easing  up 
slightly  now  that  transportation  is  im- 
proving and  they  are  able  to  obtain 
raw  material  more  readily.  No  letup 
in  the  demand  is  seen,  in  fact,  in  some 
quarters  the  pressure  of  orders  is  said 
to  have  increased  within  the  last  month, 
as  the  heavier  buying  of  steam  rail- 
roads on  account  of  their  new  rate  in- 
creases makes  itself  felt.  Not  only  is 
a  good  domestic  market  available  but 
foreign  countries  have  been  buying  con- 
sistently, it  is  stated.  Good  sales  are 
made  to  South  Africa,  Australia,  Eng- 
land, Cuba,  and  other  countries. 

A  considerable  volume  of  back  orders 


two  cases  ranging  up  to  even  six  or 
eight  months.  Stocks  are  spotty,  as 
some  factories  have  fairly  good  supplies 
while  others  report  none  on  hand. 

One  of  the  factors  which  has  been 
hampering  handle  makers  is  the  handi- 
cap that  has  all  along  been  imposed 
by  the  unfavorable  winter  last  season. 
Rain  and  the  lack  of  frozen  ground 
interfered  with  getting  out  the  timber 
to  a  serious  extent.  Furthermore,  dur- 
ing the  Federal  control  railroads 
allowed  their  stocks  of  wood  handles  to 
become  depleted  and  factories  never 
fully  caught  up  with  the  volume  of 
orders  that  eventually  piled  up.  Prices 
on  handles  used  in  track  tools  have  not 
advanced  for  the  last  three  or  four 
months.  Opinions  differ  as  to  whether 
a  change  is  to  be  expected. 


Manufacturers  See  Small  Hope  of  Immediate 
Price  Reductions 

Labor  and  Raw  Material  Costs  Are  at  High  Level,  Although  Copper 

and  Cotton  Show  Slight  Decline — Outlook  for  Future 

Business  Is  Held  to  Be  Favorable 


Considerable  speculation  is  manifest 
as  to  the  effect  that  price  cuts  in  many 
lines  may  have  upon  prices  of  material 
used  by  electric  traction  companies.  As 
yet  it  seems  there  has  been  no  decided 
leaction  in  this  line.  In  the  East  the 
view  is  expressed  in  authoritative  quar- 
ters that  conservatism  in  buying  will 
rule  for  the  next  few  months  until 
business  conditions  become  more  set- 
tled. Further  than  that,  while  many 
manufacturers  will  not  venture  predic- 
tions, a  very  large  number  seem  to  feel 
optimistic  over  the  outlook  for  1921. 
The  basis  for  this  is  held  to  be  the 
undersold  condition  of  the  railway  mar- 
ket. Traction  companies  in  the  past 
have  curtailed  equipment  buying  to  a 
minimum  commensurate  with  their 
financial  condition.  As  the  buying 
power  of  money  increases,  however, 
orders  are  expected  to  multiply,  ac- 
cording to  one  of  the  largest  manu- 
facturers of  electric  railway  equip- 
ment. 

The  general  feeling  seems  to  be  that 
no  decided  price  decline  can  be  looked 
for  in  the  immediate  future.  Labor  is 
one  of  the  largest  factors  in  the  cost 
of  production.  Labor  prices  remain 
h^gh  and  existing  contracts  in  many 
cases  have  considerable  time  to  run 
yet.  Furthermore,  it  is  pointed  out 
that  a  great  part  of  the  manufacture 
of  goods  in  this  line  is  dependent  upoii 
finished  products  in  other  lines.  For 
this  reason,  though  the  same  basic  con- 
dition of  supply  and  demand  is  ex- 
istent, producers  hold  that  raw  mate- 


rial costs  must  first  drop  before  their 
prices  can  come  down.  As  yet  about 
the  only  materials  reported  easier  in 
price  are  copper  and  cotton,  so  that 
products  of  which  these  materials  form 
an  important  part  may  be  expected  to 
soften  in  price  first,  it  is  stated.  A 
similar  factor  largely  governs  chances 
of  lower  prices  on  other  material.  The 
trend  of  iron  and  steel  quotations 
should  have  an  important  bearing  upon 
prices  of  goods  employing  that  mate- 
rial in  large  quantity,  according  to 
manufacturers.  Others  oppose  this 
view  on  the  ground  that  if  the  market 
is  largely  undersupplied  with  any 
article,  that  circumstance  will  defeat 
a  trend  toward  lower  prices  regardless 
of  raw  material  costs. 

General  Tone  Is  Favorable 

The  point  upon  which  all  interests 
apparently  agree  is  a  persistent  optim- 
ism regarding  the  future  of  the  indus- 
try. In  this  connection,  an  analysis  of 
statements  recently  received  by  the 
Electric  Railway  Journal  from  about 
sixty  of  the  largest  manufacturers  of 
equipment  representing  thirty  different 
lines  of  material  is  interesting. 
Earring  the  non-committal  replies  in 
each  case,  only  two  manufacturers  re- 
I'Orted  an  appreciable  number  of  can- 
cellations while  four  others  received  a 
few.  The  number  of  companies  that 
are  hampered  by  a  scarcity  of  raw  ma- 
terial were  slightly  in  the  majority. 
Stocks  of  finished  goods  are  also  un- 
favorable, those  whose  stocks  are  low 
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outnumbering  those  whose  supplies  are 
good  by  more  than  two  to  one.  On  the 
other  hand,  transportation  is  very  gen- 
erally improving.  Manufacturers  who 
reported  a  decidedly  better  labor  sit- 
uation were  in  the  majority  by  more 
than  five  to  one.  Production  in  two 
out  of  three  instances  was  reported  up 
to  normal  capacity.  Another  encour- 
aging feature  is  that  thirty-eight  com- 
panies are  meeting  a  strong  even  de- 
mand, three  find  it  fair  and  only  nine 
report  a  poor  or  slackening  volume  of 
sales.  With  regard  to  the  trend  of 
prices,  sixteen  manufacturers  believe 
slightly  higher  levels  are  in  order, 
twenty-five  think  present  quotations 
will  hold  firm,  and  three  look  for  lower 
prices. 

The  latter  views  covered  bare  and 
insulated  wire  and  trolley  wheels, 
though  other  opinions  on  the  same  ma- 
terial differed.  In  forty-three  of  the 
replies  the  tone  is  optimistic,  five  are 
pessimistic  and  the  remainder  are  non- 
committal. 

2,400  Power  Saving  Recorders 
Ordered  for  Brooklyn 

The  Arthur  Power-Saving  Recorder 
Company  announces  that  it  has  just 
received  an  order  through  its  Eastern 
agent,  J.  H.  Denton,  for  2,400  recorders 
for  surface  cars  of  the  Brooklyn  Rapid 
Transit  System.  This  is  the  largest 
order  of  power-saving  instruments  ever 
placed  at  one  time  and  the  choice  was 
made  after  very  thorough  tests  had 
shown  the  value  and  desirability  of 
these  instruments. 


London  Asks  for  Bids  on  Cars 
and  Equipment 

The  London  County  Council  invites 
tenders  for  the  manufacture,  supply, 
delivery  and   maintenance   of: 

"A"  125  complete  bodies  for  electric 
tramcars. 

"B"  125  complete  sets  of  maximum 
traction  bogie  trucks  for  electric  tram- 
cars. 

"C"  125  complete  sets  of  electrical 
equipments  for  tramcars,  together  with 
the  assembly  of  125  car  bodies,  sets 
of  trucks,  electrical  equipments  and 
brakes  into  complete  tramcars,  and  the 
preparation  thereof  in  readiness  for 
service   operation. 

Specifications,  forms  of  tender,  and 
other  particulars  may  be  obtained  on 
application  to  the  Clerk  of  the  Council, 
at  the  County  Hall,  Spring  Gardens, 
S.W.l,  upon  payment  to  the  cashier  of 
the  Council  of  a  fee  of  £2  each  for 
either  "A,"  "B,"  or  "C,"  or  £5  for  the 
three  sets  complete,  according  to  the 
Electric  Railway  and  Tramway  Jowr- 
nal  of  London. 

All  the  drawings  and  samples  which 
are  referred  to  in  the  specifica- 
tions can  be  inspected  by  appointment 
with  the  general  manager,  London 
County  Council,  Tramways  Department, 
23  Belvedere  Road,  S.E.I,  on  produc- 
tion of  either  a  copy  of  the  specification 
concerned,  or  a  signed  receipt  for  the 
fee  paid  in  respect  thereof.  Each 
tender  submitted  must  be  upon  the  re- 


spective official  form  and  with  its  ac- 
companjring  documents  is  to  be  enclosed 
in  a  sealed  cover  and  addressed  to  the 
Clerk  of  the  Council.  No  tender  re- 
ceived at  the  County  Hall,  Spring  Gar- 
dens, London,  S.W.,  after  4  p.m.  on 
Monday  the  25th  day  of  October,  1920, 
v/ill  be  considered. 


The  remaining  twenty-five  city  cars 
were  ordered  from  the  same  company 
on  Feb.  16,  1920,  and  specified  the  same 
equipment  as  above  except  that  in  this 
case  the  control  is  Westinghouse  K-35- 
G-2,  and  the  trucks  Brill  51-E. 


Rolling  Stock 


J 


Birmingham  (Ala.)  Railway,  Light 
&  Power  Company,  it  is  announced,  ex- 
pects the  arrival  of  fifteen  new  one- 
man  cars  about  the  middle  of  Octo- 
ber. 

The    Chicago     (III.)     Surface     Lines 

now  has  under  construction  in  its  west 
side  shops  fifty  two-way  trailers  simi- 
lar to  the  sample  car  described  in  the 
July  17  issue  of  Electric  Railway 
Journal.  The  company  is  also  pre- 
paring plans  and  specifications  for  new 
motor  cars. 

Dallas  (Tex.)  Railway  Company  has 
received  eight  of  the  fifty  new  safety 
cars  ordered  some  time  ago  from  the 
J.  G.  Brill  Company,  Philadelphia,  Pa. 
Each  car  is  propelled  by  two  25-hp. 
interpole  motors  of  the  very  latest  de- 
sign and  is  equipped  with  H.B.  life- 
guards. The  complete  weight  of  each 
car  is  a  little  over  eight  tons.  It  is 
the  plan  of  officials  of  the  company  to 
operate  twenty-five  of  the  new  cars  on 
one  line,  and  with  the  remainder  to 
operate  two  crosstown  lines. 

Northern  Ohio  Traction  &  Light 
Company,  Akron,  Ohio,  mentioned  in 
the  Aug.  14  issue  of  the  Electric  Rail- 
way Journal  as  having  just  received 
authority  from  the  Public  Utilities  Com- 
mission to  purchase  fifty-six  city  cars, 
among  other  equipment,  has  specified 
the  following  details  on  thirty-one  of 
these  cars: 

Number  of  cars  ordered 31 

Date  of  order Feb.  11,  1J20 

Delivery    August 

Builder G.  C.  Kuhlman  Car  Company 

Type "Peter  Witt"  Steel 

Seating  capacity    54 

Weight,  total    42.880   lb. 

Bolster  centers,  length 25  ft.    6    in. 

Length   over  all 50  ft.    1}  in. 

Truck  wheelbase    0  ft.  58  i  In. 

Width  over  all 8  ft.    4    In. 

Height    11  ft.    1|  in. 

Body Steel 

Interior   trim    Cherry 

Headlining    Agasote-Buff 

Roof  Arch 

Air  brakes   G.  E. 

Axles    Pcnna.  R.R.,  Ltd. 

Bumpers    Hedley   Anti-Climber 

Signal  System Faraday 

Control    Westinghouse  HLM  Modified 

Couplers    Ohio  Brass 

Curtain  fixtures ...  Curtain  Supply  Company 

Curtain  material   Pantasote 

Designation    signs    Hunter 

Door   operating  mechanism 

National  Pneumatic  Company 

Fare  boxes  . .  Cleveland  Fare  Box  Company 
Fenders  or  wheelguards 

N.   O.   T.   &  L.   Co.,   Ltd. 

Hand  brakes American  Brake  Company 

Heaters  ....Peter  Smith  Heater  Company 
Headlights .  .  Crouse-Hinds  Company.Type  W 

Lightning  arresters   Westinghouse 

Motors Westinghouse   532-A 

Sanders    Nichols  Llntern   Compginy 

Seats Brill 

Seating  material   Rattan 

Trolley  catchers  or  retrievers 

Trolley  Supply  Company 

Trolley  wheels   

....More-Jones  Brass  &  Metal  Company 

Trucks   Brill  68-B 

Ventilators   Nichols-LIntern  Company 

Wheels .  Forged  Steel  WTieel  Company,  26  In. 


Track  and  Roadway 


San  Diego  (Gal.)  Electric  Railway. — 

The  San  Diego  Electric  Railway  is 
planning  to  use  heavier  rail  and  to  re- 
construct its  lines  on  Sixteenth  Street, 
Logan  Avenue  and  National  Avenue. 

Carolina  Power  &  Light  Company, 
Raleigh,  N.  C. — The  Carolina  Power  & 
Light  Company  is  preparing  to  extend 
the  double-tracking  of  its  line  on  Hills- 
boro  Street,  Raleigh,  from  the  place 
where  the  single-tracking  begins  near 
Park  Avenue  to  the  College  Court 
Pharmacy  in  West  Raleigh.  This  im- 
provement will  cost  approximately 
$10,000. 

Hamilton    (Ont.)    Street   Railway. — 

The  City  Council  has  approved  the  re- 
port of  the  street  railway  committee 
providing  for  an  extension  on  King 
Street  West,  from  Margaret  Street  to 
Paradise  Road.  The  proposal  of  the 
company  to  construct  this  line  was 
referred  to  in  the  Electric  Railway 
Journal  of  Aug.  7. 

Ottawa    (Ont.)    Electric    Railway. — 

The  acquisition  of  the  Ottawa  Electric 
Railway  was  discussed  at  a  private 
meeting  of  the  board  of  control  of  the 
city.  The  matter  is  due  for  discussion 
at  the  next  meeting  of  the  City  Coun- 
cil. 

Samia  (Ont.)  Street  Railway. — Citi- 
zens of  Sarnia  are  anxious  to  obtain 
a  better  railway  service  along  the  river 
front,  and  local  men  are  endeavoring  to 
get  support  for  a  radial  proposition 
here.  A  suggestion  that  the  line  be  ex- 
tended to  Corunna  has  received  much 
support. 

Montreal,  Que. — F.  W.  Cowie,  chief 
engineer  of  the  port  of  Montreal,  has 
stated  that  the  electrification  of  the 
Montreal  harbor  railway  terminals  is 
now  well  in  hand  and  about  42  miles 
of  track  will  be  in  operation  next 
spring.  The  remaining  16  miles  will 
be  electrified  later. 

Rhode   Island   Company,   Providence, 

R.  I. — It  is  possible  that  the  Rhode 
Island  Company  within  the  next  few 
months  may  discontinue  the  line  from 
Crescent  Park  to  Bristol.  This  line  has 
been  operated  at  a  loss  for  some  time 
according  to  the  general  manager. 

Cincinnati,  Ohio.  —  An  additional 
strip  of  the  canal,  approximately  IJ 
miles  long,  is  sought  by  the  Rapid 
Transit  Commission  for  the  subway 
system  now  in  process  of  construc- 
tion. A  resolution  will  be  introduced 
in  Council  providing  for  the  leasing  of 
the  section  from  the  state.  The  strip 
sought  extends  from  a  point  300  ft. 
west  of  Mitchel  Avenue  to  a  point 
1,000  ft.  beyond  the  crossing  of  the 
canal  at  the  intersection  of  the  B.  & 
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O.  Railroad  in  St.  Bernard.  Governor 
Cox  will  be  requested  to  appoint  a 
commission  to  place  a  value  upon  the 
strip  as  a  basis  for  the  lease. 

Interurban  Railway  &  Terminal 
Company,  Cincinnati,  Ohio. — City  Solic- 
itor Saul  Zielonka  has  requested  an 
opinion  from  Street  Railway  Director 
William  C.  Culkins  as  to  the  legal 
right  of  the  Interurban  Railway  &  Ter- 
minal Company  to  remove  a  track  ex- 
tending to  California,  Ohio,  along  Kel- 
log  Avenue,  a  distance  of  approxi- 
mately 300  ft.  The  company  asserts 
the  track  is  no  longer  required  for  the 
operation  of  its  cars  since  only  a  single 
track  is  used.  In  a  letter  to  the  City 
Solicitor,  Attorney  Eli  G.  Franken- 
stein states  the  action  of  the  company 
is  prompted  by  a  desire  to  prevent  the 
extension  of  the  East  End  line  to  Cali- 
fornia, an  initiative  ordinance  which  is 
to  be  submitted  to  the  voters  at  the 
November  election. 

Dallas  (Tex.)  Railway.— The  City  of 
Dallas  has  asked  the  Dallas  Railway 
to  rebuild  its  tracks  on  South  Lamar 
Street,  in  connection  with  the  opening 
up,  widening  and  paving  of  this  street 
so  as  to  provide  a  cross-town  thorough- 
fare for  that  part  of  the  city.  Rebuild- 
ing of  the  tracks  on  this  street  will  be 
one  of  the  largest  improvement  pro- 
jects of  the  railway  now  in  prospect. 

Houston,  Bay  Shore  &  Texas  City 
Traction  Company,  Houston,  Tex. — 
The  Houston,  Bay  Shore  &  Texas  City 
Traction  Company,  a  recent  incorpora- 
tion, is  making  headway  toward  the 
construction    of    its    interurban    line. 

Fort  William  (Ont.)  Electric  Rail- 
way.— A  by-law  authorizing  raising  of 
$12,150  for  the  extension  of  the  Fort 
William  Electric  Railway  to  the  site 
of  the  new  pulp  mill,  which  is  under 
erection  in  Fort  William,  will  be  sub- 
mitted to  ratepayers  on  Oct.  13. 

Canadian  National  Railways,  Mon- 
treal, Que. — The  Hydro-Electric  radial 
policy  of  taking  over  branch  lines  of 
the  Canadian  National  Railways,  elec- 
trifying them  and  using  them  as 
feeders  for  the  national  lines,  has  been 
approved   by   the   City   Council. 

Seattle  (Wash.)  Municipal  Railway. — 
Work  of  laying  tracks  on  Washington 
Street  from  Second  Avenue  west  to  the 
approach  of  the  elevated  railroad  at 
First  Avenue  and  Washington  Street 
has  been  ordered  by  the  Municipal 
Street  Railway  Department.  When 
these  tracks  are  in,  it  will  permit  of 
Second  Avenue  cars  reaching  the  ele- 
vated direct  without  detouring. 

Walla  Walla  Valley  Railway,  Walla 
Walla,  Wash.— The  Walla  Walla  Valley 
Railway  is  considering  the  extension  of 
its  interurban  line  from  the  State  line 
to  Umapine.  The  proposed  extension 
is  six  miles  in  length  and  if  built  will 
tap  a  big  alfalfa  and  fruit  belt  which 
now  has  no  railroad  facilities.  It  is 
said  that  the  company  is  now  tearing 
up  rails  in  Walla  Walla  on  several 
abandoned  lines  and  will  have  steel  suf- 
ficient for  the  proposed  new  work.  It 
is  expected  definite  action  will  be  taken 
shortly  by  company  officials. . 


Power  Houses,  Shops 
and  Buildings 


Extern  Massachusetts  Street  Rail- 
way, Boston,  Mass. — The  Eastern  Mas- 
sachusetts Street  Railway  plans  to  con- 
vert the  carhouse  at  Washington  Ave- 
nue, Chelsea,  into  a  repair  shop. 

Connecticut  Company,  New  Haven, 
Conn. — A  permit  has  been  granted  by 
the  city  of  Rockville  to  the  Connecti- 
cut Company  to  build  a  waiting  sta- 
tion at  Spring  Street,  Rockville.  This 
convenience  was  requested  about  a 
year  ago,  but  the  construction  work 
v;as  held  up  because  it  encroached  on 
railroad  property  and  extended  into  the 
street  several  feet. 


Trade  Notes 


The    Chicago     (111.)     Surface     Lines 

has  purchased  ten  Johnson  registering 
fare  boxes  for  installation  on  the  ten 
safety  cars,  purchase  of  which  was  re- 
cently announced  in  Electric  Railway 
Journal. 

The      General      Electric      Company, 

Schenectady,  N.  Y.,  has  acquired  tne 
five-story,  60  ft.  x  242-ft.  factory  of  the 
Randal -Faichney  Company  at  76  Ather- 
ton  Street,  Roxbury,  Boston,  together 
with  a  large  power  plant. 

A.  C.  Streamer,  manager  of  the 
switchboard  section  of  the  supply  de- 
partment, Westinghouse  Electric  & 
Manufacturing  Company,  has  been  ap- 
pointed industrial  assistant  to  the  man- 
ager of  the  supply  department  of  that 
company,  with  headquarters  at  East 
Pittsburgh,  Pa. 

The    M.    H.    Detrick    Company    has 

opened  an  Eastern  branch  at  30  Church 
Street,  New  York.  The  company 
makes  suspended  arches  and  steam-set 
ash  conveyors.  The  office  will  be  under 
the  direction  of  R.  D.  Foltz,  Eastern 
sales  manager.  H.  S.  Sleicher  will 
handle  sales  in  New  York  as  before. 

Charles  Piez,  president  of  the  Link- 
Belt  Company,  910  S.  Michigan  Ave- 
nue, Chicago,  111.,  and  former  director- 
general  of  the  Emergancy  Fleet  Cor- 
poration, has  written  a  report  on  the 
steel  strike.  Copies  of  the  article  can 
be  secured  by  applying  to  the  execu- 
tive offices  of  the  companj. 

Ackley  Brake  &  Supply  Corporation, 
50  Church  Street,  New  York,  N.  Y., 
has  appointed  A.  W.  Arlin,  who  is  lo- 
cated at  772  Pacific  Electric  Building, 
Los  Angeles,  Cal.,  as  its  Pacific 
Coast  representative.  Mr.  Arlin's  ex- 
perience in  the  railway  field  dates  back 
twenty  years  to  his  connection  with 
the  General  Electric  Company,  with 
which  he  has  been  connected  at  the 
Salt  Lake  City  and  Denver  offices. 

R.  A.  Bull  of  Pittsburgh  has  been  ap- 
pointed consulting  metallurgist  for  a 
number  of  prominent  steel  foundries 
grouped  for  the  purpose  of  developing 
and  perfecting  higher  standards  in  the 
production  of  steel  castings,  it  is  an- 


nounced. Mr.  Bull  will  devote  his 
entire  time  to  preliminary  research 
work  and  has  resigned  his  position  as 
vice-president  of  the  Duquesne  Steel 
Foundry  Company.  The  members  of 
the  group  include  Electric  Steel  Com- 
pany, Chicago;  Fort  Pitt  Steel  Cast- 
ings Company,  McKeesport,  Pa.;  Isaac 
G.  Johnson  Company,  Spuyten  Duy- 
vil,  N.  Y.;  Lebanon  Steel  Foundry 
Company,  Lebanon,  Pa.;  Michigan  Steel 
Castings  Company,  Detroit,  Mich.,  and 
Sivyer  Steel  Castings  Company,  Mil- 
waukee, Wis.  Mr.  Bull  is  a  member  of 
numerous  technical  associations  and 
since  1911  has  been  a  director  of  the 
American  Foundrymen's  Association. 
During  1916  and  1917  he  served  two 
terms  as  its  president.  His  connection 
with  the  /foundry  industry  covers  a 
period  of  more  than  twenty  years. 

Whiting  Foundry  Equipment  Com- 
pany, Harvey,  111.,  specializing  in  elec- 
tric traveling  cranes  and  complete 
foundry  plants,  announces  its  consoli- 
dation with  the  American  Foundry 
Equipment  Company  of  New  York 
City.  The  new  organization  will  be 
known  as  the  Whiting  Corporation  and 
will  be  capitalized  at  $5,000,000.  J. 
H.  Whiting,  president  of  the  Whiting 
Foundry  Equipment  Company,  becomes 
chairman  of  the  board,  and  V.  E. 
Minich,  president  of  the  American 
Foundry  Equipment  Company  (Sand- 
Mixing  Machine  Company)  and  of  the 
Foundry  Equipment  Manufacturers' 
J*  ssociation,  will  be  president.  As  the 
lines  of  manufacture  do  not  overlap  it 
is  the  intention  to  maintain  all  pres- 
ent manufacturing  facilities.  The 
plans  include  maintaining  and  enlarg- 
ing the  present  offices  of  the  Ameri- 
can Foundry  Equipment  Company,  366 
Madison  Avenue,  New  York,  N.  Y., 
as  the  eastern  sales  and  export  office 
of  the  combined  companies.  Important 
economies  in  manufacture  and  distribu- 
tion are  expected  to  result. 


r 


New  Advertising  Literature 


Carbon  Electrodes. — National  Car- 
bon Company,  Inc.,  New  York,  N.  Y., 
IS  distributing  an  eighteen-page  book- 
let on  "The  Carbon  Electrode."  Copies 
may  be  obtained  upon  request. 

Wire.  —  Habirshaw  Electric  Cable 
Company,  Yonkers,  N.  Y.,  has  issued 
a  new  172-page,  flexible-cover  illus- 
trated handbook,  entitled  "Habirshaw 
Manual  of  Wires  and  Cables." 

Trolley  Equipment.— "Nuttall  Prod- 
ucts for  Electric  Railway  Service"  is 
the  title  of  illustrated  bulletin  No.  28, 
issued  by  R.  D.  Nuttall  Company, 
Pittsburgh,  Pa.,  describing  its  gears, 
trolley  bases,  poles,  wheels,  harps  and 
sleet  wheels  and  scrapers. 

Electric  Hoists.  —  Link-Belt  Com- 
pany, 910  South  Michigan  Avenue, 
Chicago,  111.,  is  distributing  the  ninety- 
six  page  revised  edition  of  catalog  No. 
38,  covering  the  Link-Belt  line  of 
standardized  monorail  electric  hoists 
and  overhead  electric  traveling  cr'>nps 
in  capacities  of  one-half  to  three  tons. 
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General  Manager:  Do  you  rely  on  Air  alone  for  stopping  those 
new  safeties  on  the  Main  Street  Hill? 

One  accident  there  will  cost  more  in  claims  and  damaged 
equipment  than  a  set  of  Peacock  brakes  for  every  car  on  the  line. 

Superintendent  of  Transportation:  Of  course,  it's  hard  to  prevent 
them  all  from  piling  on  the  seven  or  eight  safeties  that  are  due  to 
leave  the  mill  at  5  P.  m. 

G.  M.:  But  then,  seventy-five  passengers  for  a  fairly  short  haul 
means  more  revenue  provided  we  can  get  up  the  hill  safely. 

Supt.  of  Trans.:  So  far,  this  air  has  worked  O.K.,  but  you  know 
the  air  brake  does  not  take  into  account  the  extra  load  and  if  it 
should  ever  fail  on  that  hill,  good  night. 

G.  M.:  Yet,  the  passengers  weigh  almost  as  much  as  the  safety 
car  itself. 

Supt.  of  Trans.:  Well,  the  best  thing  we  can  do  is  to  order 
Peacock  Type  G  Brakes  for  all  of  our  safeties  before  it  is  too 
late.  They  will  give  all  the  extra  braking  power  needed  for  our 
safeties  on  Main  Street  hill.  And  they  cost  so  litde  we  can 
hardly  afford  to  be  without  them. 


Type  "G"  Peacock 

Inquire  Now 

while  deliveries  and  prices  are  right 


NATIONAL  BRAKE  CO. 

Buffalo,  N.  Y. 
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EttQineers. 

115  BROADWAY 

NEW  YORK 


A 


STONE  &  WEBSTER 

Incorporated 

D«6i«i  and  Construct  St«am  Power  Stations,  Wat«r  Power 

D«rMopment8,  Transmission  Lines,  Substations,  Gas  Plants. 

NEW  YORK  BOSTON  CHICAGO 


SANDERSON  &  PORTER 

ENGINEERS 

REPORTS,  DESIGNS,  CONSTRUCTION.  MANAGEMENT 
HYDRO-ELECTRIC  DEVELOPMENTS 

RAILWAY,   LIGHT  and  POWER  PROPERTIES 
CHICAGO  NEW  YORK  SAN  FRANCISCO 


Xiffi  Arnold  Company 

ENGINEERS— CONSTRUCTORS 

ELECTRICAL— CIVIL— MECHANICAL 

105  South  La  Salle  Str««t 

CHICAGO 


ALBERT  S.  RICHEY 

KLECTRIC  RAILWAY  ENGINEER 

WORCESTER  POLYTECHNIC  INSTITUTE 
WORCESTER.   MASSACHUSETTS 


WALTER  JACKSON 

CoTtMultant 

FARES  AND  BUSES 

More  revenue  from  more  riders 

143  Crary  Ave.,  Mt.  Vernon,  N.  Y. 


C.  E.  SMITH  &  CO. 

Conmalting  EngineerM 

2065-75  Railway  Exchange  BldK->  St.  Louis,  Mo. 

Chleaso  Kansas  City 

InTestigations,  Appraisals,  Expert  Testimony,  Bridge 

and  Structural  Work,  Electrification,  Grade  Crossing 

Elimination,    Foundations,    Power    Plants 


HEMPHILL  &  WELLS 

CONSULTING  ENGINEERS 

Gvdner  F.  Wells  Albert  W.  Hemphill 

A  PPR  A  ISA  LS 

INVESTIGATIONS  COVERING 

Reorganization     Management     Operation     ConstructtoD 

43  Cedar  Street,  New  York  City 


THE  J.  G.  WHITE 
ENGINEERING  CORPORATION 

Engineers — Constructors 

Industrial   Plants.  Buildings.  Steam  Power  Planta,  Water 
Powers,  Gas  Plants.  Steam  and  Electric  Rallrc»aa. 
Transmission    Systems 

43  Exchange  Place,  New  York 


JOHN  A.  BEELER 

OPERATING  AND  RATE  INVESTIGATIONS 

TRAFFIC  SURVEYS  AND  SCHEDULES 

MANAGEMENT  -  CONSTRUCTION  •  APPRAISALS 

DIFFICULT  WORK  EXECUTED 

52  VANDERBILT  AVE.,  NEW  YORK 


J.  L.  JACOBS  &  COMPANY 

Engineera — StatisticianM 

Inveatigations — Reports — Expert  Testimony 

Management,   Organization   and   Cost  Control 

Industrial  Relations  Problems — Statistical  Analyses 

Monadnock  Building,  Chicago 


ENGELHARDT  W.  HOLST 

Consulting   Engineer 

Appraisals,     Reports,     Rates,     Service     investigation 

studies  on  financial  and   physical   rehabilitatioB 

Reorganization,     Operation,     Management 

683  Atlantic  Ave.,  Boston,  Mass. 


E.  W.  Clark  &  Co.,  Management  Corporation 

Engineers 

Power  Plants,  Electric  Power  Transmission 
and   Industrial  Application 

Huntington  Bank  Building,  Columbus,  Ohio 


ROBERT  M.  FEUSTEL 

CONSULTING  ENGINEER 

Rate,  Traffic  and  Reorganization 

Investigations 

Fort   Wayne,   Indiana 


REPUBLIC  ENGINEERS,  INC. 

CONSULTING    AND    CONSTRUCTING    ENGINEERS 

Faluations  Reports  Investigation! 

Designs  Construction  Management 

60  BROADWAY,   NEW  YORK 

CLEVELAND,  OHIO  YOUNGSTOWN,     OHIO 

Illuminating:  Bldg:.  Mahoning  Bank  Bids. 


Parsons,  Klapp,  BrinckerhofE  &  Douglas 


WM.  BARCLAY  PARSONS 
EUGENE  KLAPP 


H.  M.  BBINCKERHOFF 
W.  J.  DOUGLAS 


Engineers — Constructors — Managers 

Hydro-electric,      Railway,     Light     and      Industrial     Plants, 
Appraisals  and  Reports. 


CLEVELAND 
Leader  News  Bld^. 


NEW    YORK 
84  Pine  St. 


P0BT8M0UTH,  VA. 
Ferry    Bide. 
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Griffin  Wheel 
Company 

McGormick  Building, 
Qiicago,  111. 


GRIFFIN  F.  G.  S  WHEELS 

For  Street  and  Interurban  Railways 

All  of  our  plants  have  adequate  facilities  for  fitting  wheels  to  axles. 


Chicago 


FOUNDRIES: 

Detroit 

Boston 

St.  Paul 

Denver 

CaMM  City 

Los  Anjele* 

Tacoma 


The  Oscar  C.  Jurney 
Amusement  Park  Corporation 

Consulting — Constructing   and  Operating  Expert* 

Longacre  Building  New  York  City 


Byllesby 

Engineering  &  Management 

Corporation 

208  S.  La  Salle  Street,  Chicago 
New  York  Tacoma 


WE  BUILD  TRACKS 

Construction — Maintenance^RehabiIitati<Hi 

ENGEL  &  HEVENOR 

Track   Engineers — Contractors 

220  Broadway,  New  York  City 


KELLY,  COOKE  &  COMPANY 

Engineers 


149  BROADWAY 
NEW  YO«K 


424  CHESTNUT  STREET 
PHILADELPHIA 


The  Most  Successful  Men  in  the  Electric  Railway  In- 
dustry read  the 

ELECTRIC  RAILWAY  JOURNAL 

Every  Week 


JAMES  E.  ALLISON  &  GO. 

Consulting  Engineers 

Specializing  in  Utility  Rate  Cases  and 
Reports     to     Bankers     and     Investors 

Security  Building,  St.  Louis,  Mo. 


ELECTRICAL  TESTING  LABORATORIES 

Electrical.    Photometrical   and 

Mecnanical  Testins 

80th  Street  and  East  End  Ave,  New  York,  N.  Y. 


THE  P.  EDWARD  WISH  SERVICE 

so  Church  St.  DETECTIVES  >3«  State  St. 

NEW    YORK        Str„t  Railwey  Inspection  BOSTON 


Scofield  Engineering  Co.     ??f,l"Ax»¥LPHi5:rPA: 

POWER  STATIONS  GAS  WORKS 

HYDRAULIC  DEVELOPMENTS  ELBCTBIC  RAILWAYS 


When  writing  the  advertiser  for  information  or 

prices,  a  mention  of  the  Electric  Railwajp 

Journal    would    be    appreciated. 
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An  Invitation 


A  cordial  invitation  is  extended  to  you 
to  visit  our  exhibit  at  the  39th  annual  con- 
vention of  the  American  Electric  Railway 
Association  at  Atlantic  City,  N.  J.,  October 
11th  to  15th,  1920.  Our  space  numbers  are 
562,  563,  564  and  565. 

One  of  the  most  interesting  features  of 
our  exhibit  will  be  a  display  showing  the 
various  steps  in  the  production  of  circular 
sections  such  as  gear  blanks,  wheels,  etc., 
by  our  combined  rolling  and  hydraulic 
forging  process.  The  samples  shown  give  a 
far  better  idea  of  the  thorough  working  the 
steel  receives  than  any  description  can  do. 


MiDVALE  Steel  and  Ordnance  Company 
Cambria  Steel  Company 

General  Sales  Oj^cc'^Widener  Building,  Philadelphia,  Pa. 

Dittrict  Sales  Offices: 

Atlanta.    Boiton,   Chtcaco,    Cincinnati,    Cleveland,    Detroit,    New   YoA,    Philadelphia 

Pittsburch,  San  Francisco,   Salt  Lake  City,  Seattle,   St.  Louis 

Sole  Export  Representatives: 

Consolidated  Steel  Corporation,  165  Broadway,  New  York 

An  export  inquiries  should  be  sent  to  this  address 


Series  Number  S5-1 
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In  Track  Construction 
It  Is  the  La^f  Cost  That  Counts 


Don't  be  satisfied  with  mechanical  joints  or 
with  plates  or  bars  welded  to  the  rails  simply 
because  the  first  cost  appears  to  be  cheap.  Nont- 
of  these  methods  get  to  the  root  of  the  trouble. 

"The 

Thermit 

Way 


The  real  solution  is  to  abolish  the  joints  en- 
tirely, make  your  rails  absolutely  continuous 
the  "Thermit  Way"  and  obtain  the  FULL 
LIFE  of  your  truck. 


No  Joints 

No  Cupping 

No  Maintenance 


METAL  &  THERMIT  CORPORATION 


Pittsburgh 
Chicago 


120  t 

Broadway 


NEW 
YORK 


San  Francisco 
Toronto 
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I  "STANDARD"  I 


Steel  Tires 

Steel  Tired  Wheels 

Solid  Rolled  Steel  Wheels 

O.  H.  Steel  and  Malleable  Iron  Castings 

Solid  Forged  Geared  Blanks 

Steel  Forgings  Iron  Forgings 

Forged  and  Rolled  Steel 

Pipe  Flanges 

Ring  Dies 

Rings 

Roll  Shells  Steel  Springs 

♦  ^  ♦  "The  'Standard'  Brand  on  your  material  T  ^  T 

M^Om^  is  an  assurance  of  eventual  economy."  N^wM^ 

BRAND  BBAHO 

STANDARD  STEEL  WORKS  CO. 

GENERAL  OFFICES: 

500  NORTH  BROAD  ST.,  PHILADELPHIA,  PA. 

CHICAGO  RICHMOND  MEXICO  CITY 

ST.  LOUIS  SAN  FRANCISCO  LONDON,  ENGLAND 

HAVANA,  CUBA  NEW  YORK  PARIS,  FRANCE 

MONTEREY,  MEX. 

mimnnmiNBwuniniiiiiiiiiiiiminiiiiimiiinmmiiiiiminiiiminiinmHtiiniiiitiimnmmiiiiimiiuiiiiiiiiiiiiiiiiii^^^^ 
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^HE  long  service  life  of  all  V-K  Oilless  Trolley 
Wheels  is  in  part  due  to  the  metal  from  which  they 
are  constructed. 

This  metal  is  ideal  for  trolley  wheels  because  it  is  espe- 
cially tough,  yet  not  too  hard.  It  is  an  established  fact 
that  excessive  hardness  in  a  trolley  wheel  is  impracticable, 
for  too  hard  a  metal  once  an  arc  occurs,  induces  a  series 
of  arcs  with  disastrous  consequences. 

This  difficulty  is  unknown  to  users  of  V-K  Oilless  Trol- 
ley Wheels.  The  metal  from  which  they  are  made  is  of 
such  a  nature,  (comparatively  soft  yet  tough)  that  occa- 
sional arcs  are  smoothed  out,  thus  preserving  the  perfect 
contour  of  the  running  groove. 

This  feature,  coupled  with  a  distinctive  method  of  cast- 
ing, insures  absolute  fidelity  in  design  and  accurate  balance 
at  all  times. 

The  V-K  Oilless  Wheel  used  with  the  V-K  Non-arcing 
Harp  will  reduce  operating  costs  on  your  property. 

Write  for  complete  data  and 
a   copy   of   our  latest  catalog. 

More-Jones  Brass  &  Metal  Go. 


St.  Louis,  Missouri 


VK 


OILLESS  TROLLEY  WHEEL 
and  NON-ARCING  HARP 
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Pves:  That  SafbbyCampaign  is  an  excellent  ideabutcan 

we  put  it  across? 
ClaimAgent:  I  think  not, with  those  old  heavy  rattly 

broken-down  cars. 
Pres:  How  much  could  you  save  with  "Safeties" 
ClaimAgent:  Well  t  hat  depends,  but  the  others  ai-e  saving 

R'om  50  to  62  per centand  they  ai*e  using  safeties 

made  in  theQualityShopsoPtheSt.Louis  CarCD.« 
Pres:  Fme^well  order  them  too. 

St.  Lou  is  Car  Company 

St. Louis,  Mo. 
The  birthplace  oPthe  Sofbty  Can 


Westinghouse-Frankel 
Solder  less  Cable  Taps 


A  splice  that  will  stand  maximum 
overload  without  injury,  can  be  made 
with  Wcatinghouac  Frankel  SolderleM 
Cable  Taps  after  a  study  of  these  il- 
lustrations. 

ConAder  the  economy.  No  aolder  or 
blow  torch  reauired.  Experienced 
labor  with  attenaant  hieh  cost  elimin- 
ated and  ten  splices  can  be  made  in  the 
time  that  it  takes  to  make  one  soldered 
joint. 

No  heat  is  necessary.  Consequently 
there  is  no  injury  to  the  insulation  on 
either  side  of  the  joint. 

Compact  and  neat  in  appearance 
with  no  loose  rings  to  get  lost. 

The  sooner  you  stock  up  with 
Westinghousc  Frankel  Solderless  Cable 
Taps,  uie  sooner  you  stop  a  waate  of 
time,  labor.^and  material. 

Stnd  today  for  Miniature  Catalogue 
l-B-3. 


A  Strong, 

Dependable 

Splice 


fSANKET 


rwCSTINCHOUSei 
ELECTRIC 


WestinfhouH  Electric   A   Manufaeturlac  Company 

Eut  Pituburgh,  Pa. 

Sole  Agtnl  in  the  United  Statet 
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High  Speed 

means 

Low  Cost 


This  is  true  of  railbonding  as  of  every- 
thing else,  provided,  of  course  that  good 
workmanship    isn't    sacrificed    for    speed. 

Figure  out  the  number  of  men  in  your 
railbonding  gang,  check  up  the  number 
of  bonds  they  weld  per  day  and  get  the 
cost  of  welding  per  bond. 

Now  compare  the  result  with  that  ob- 
tained with  the  Erico.  Two  men  and  the 
Portable  Erico  can  easily  average  100 
bonds  per  day.  Do  you  know  of  any 
equipment  that  beats  that  record  ? 

That's  what  we  mean  by  high  speed  rail 
bonding.  And  a  visual  inspection  along 
the  line  will  satisfy  you  as  to  the  quality 
of  the  work. 

Write  for  complete  data. 
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Aluminum  Company  of  America 

General    Sale*   Office 

2400  Oliver  Bldg.,  Pittsburgh,  Pa. 


PRODUCERS  of  ALUMINUM 

Manufacturers  of 
ELECTRICAL  CONDUCTORS 

for 

Industrial,  Railway  and  Commercial  Power 
Distribution 

also 

Ingot,  Sheet,  Tubing,  Rod,  Rivets,  Mould- 
ing, Extruded  Shapes,  Bronze 
Powder  and  Foil 

also 

Litot  Aluminum  Solders  and  Flux 


CANADA 
Northern  AJBrnimua  Co.,  Ltd.,  Toronto 

KNOLAND 
Northern  Alnmlnlam  Co.,  Ltd.,  London 

LATIN   AMEKICA 

Alaminnm  Co.  of  South  Ameriea,  Pltteburh,  Pa. 


niiiiiiiiiiiimiiiiiniimiuttiiimiiiiiniiiiiiiiifiiiiiiiiiiiiiiiiiiiiiiiiiniiuiiiiuiimiiiiiiiiiiiiiHiiiiiiiitiiiiiiiiiimiiiiimiiiiiiiMiimimiic 


•*LE  CARBONE" 
CARBON  BRUSHES 


Le  Carbone 

Carbon  Brushes  are 
uniform.  They  talk 
for  themselves. 

W.  J.  Jeandron 

227   Fulton   Street 
New  York  City 


Pitteburgh  Office: 
636    Wabash    Buildia( 


Canadian  Distributors:  I 

Lyman    Tube    &    Supply   Co.,   Ltd.     i 

Montreal   and    Toronto  i 


UIIIIIIIIIIIIIIIMIIIMIII 
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PINIONS,  FLEXIBLE  COUPLINGS,  MINE  AND  INDUSTRIAL  TROLLEYS 


C\«0 


Will  it  be  zero  tomorrow? 

That  is  possible  but  improbable. 

However,  if  this  question  were  asked,  say  four  months  from 
now  there  would  be  nothing  improbable  about  it.  But,  if  the 
weather  is  icy  then  and  the  temperature  zero,  will  you  be 
equipped  with  Nuttall  Standard  Sleet  Wheels  and  Scrapers  ? 
A  great  many  buyers,  at  this  time,  are  ordering  far  enough 
in  advance  to  make  allowance  for  shipping  delays,  and  its  . 
a  pretty  good  idea,  too. 

R-DNUHALL  COMPANY 

PITTSBURGH  A  PENNSYLVANIA 


^^-giniiniiiiniiiiMiiriiiniiiiiiiiMiiiiiniiininiiiiiiiHMiniiiiiiiiMiMiiiMiiiiiniiiMiiiMiiniiiiiiniiiniiiiiiiiiiHiiiiHiHtiiimiiiniiiiMiiiiuiiHiiiimiiitiiiniiiHiiiHiiii^ 

I  "Had  5  answers  to  the  first  issue" 

I  So  the  Selma  Electric  Railway  Co.,  Selma,  Ala., 

I  wrote  us  in   regard  to  their  recent  ad.  in  the 

Searchlight  Section 

I  of 

Electric  Railway  Journal 


((i 


'Searchlight"    ads    are    Opportunity    ads.      They    are 
I  watched    carefully   each  week    by  the  whole    electric 

f  railway  field. 

I    "Searchlight"    ads    cost    little    and     invariably    bring 

I  prompt  returns. 

I 

I  For   Every   Business    Want 

i  "Think  SEARCHLIGHT  First" 

I  0133 

s 
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American  Steel  &  Wire 

Company 

Arc-Weld 
Rail  Bonds 


See  this  in 

space  numbers 

552-S53-554-555 

at  the 

American  Electric  Railway 

Association  Convention, 

Young's  Pier,  Atlantic  City,  N.  J. 

October  11-15,  1920 


Americanite  Rubber  Covered  Wire 
Incandescent     Lamp     Cord 


WEATHERPROOF   WIRE 
AND  CABLE 

PAPER   INSULATED 
UNDERGROUND  CABLE 

(Single,  Duplex  and  Three  Phase) 

TROLLEY  WIRE 

(Round,    Grooved    or    Figrure    S> 

BARE  COPPER  WIRES 
AND  CABLES 

MAGNET  WIRE 

(Cotton    or    Asbestos) 

Galvanized  Iron  and  Steel 
Wire  and  Strand 


I            AMERICAN  ELECTRICAL  WORKS  I 

I                                                   PhUUpsdale,  R.  I.  | 

=          Boston,    176   Federal;   Chicago,   113  W.   Adftmi;    Cincinnati.  Tractilm  BUc;  I 

i         New  York.  233  B'iray;  San  Francisco,  613  Howard;  Soattl*.  !••  1st  An.  So.  S 

^iiiiwuiMiiiiiiiiiiiiiiiiiiiiiiimiiiitiiiiiiiiinHiiiuHiiiiHiiiHiiiiiiiiiiimmiiiiiiiiiimiitiimiiMiiiiiimimiM 

aiiiniiiimiiiMiuiiiiiiinmirmiimiimiimiiimnmiiiniiMiiimjmiitiuMiiMiuiMinuMiiMnMiiiiimiiMnmiiNiNiiiMnMHHiniiii^ 

ELRECO  TUBULAR  POLES  I 


THCmae  cock 


y    / 


Ttte  CHAnrCHCO  JOINT 


American  Steel  &  Wire 

Company 


CHICAGO 
NEW  YORK 
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I  COMBINE  I 

I   Lowest  Cost  Lightest  Weight   | 

I   Least  Maintenance         Greatest  Adaptability   | 

I  Cataloc  complete  with  encineerlns  date  aent  on  reqnest.  | 

I  ELECTRIC  RAILWAY   EQUIPMENT  CO.  I 

I  CINCINNATI,  OHIO  | 

I  Mew  Tork  (aty.   30   (3iarch   Street  | 

liliriilttlllltlimilitiiiniiiiniiittiiiniimiiiiuliitiiiiitliililliitiiriiiiifiiiiiiiiiiiMiiiiiitiiniiiiiiiiinriiiiiiiliiliiiiiiniiitiiiinillllllllilun 

iiiiiiiiiiiiitiiiiiiiiiiiniiiiiiiuiiiiiiiiniiiiiniiiiiitiinmiiiiiiitiiiniiiriiiiiiiiiiniiiriiniiitiiiiiiiitiiiiiiiriiitiiiiiMniiiiiiiiiiiimmiintij 

Transmission  Line  and  Special  Crossing        | 
Structures,  Catenary  Bridges  | 

WRITE  FOR  OUR  NEW   DESCRIPTIVE   CATALOG.  | 

ARCHBOLD-BRADY  CO.  I 

e 
Engineers    &    Contractors  SYRACUSE,    N.    Y.        | 

tniuiiminiinimiimiiiiiiiimiiiiiiinttiiiiiiiininmiiiiiiiittiiiiiiitntiiiiiiiniin   niitiiiiiiMiiiiniiitiiiiiiiiiiiiiiiHiHimimiinmw 
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I  EUREKA  PRODUCTS  | 

I  Curamutators,  Trolley  Wheels,  Sleet  Trolley  WheeU,  I 

I  Trolley    Ears,    Line    Material,    Controller    Fingers,  i 

I  Brush  Holders,  etc.  i 

I  We  make  quality  goods.  | 

I    THE  EUREKA  COMPANY,  North  East,  Pa.  | 

iuiiiiiiiiiiiirHitiiiiiiriiiiiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiiiiuiMiiiiiiiiiiiuiiiimiiiiiiiiiiiniii miiih iriiiiiiiiii iiiiiiiiiiiii ni^ 
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AETNA  INSULATION  LINE  MATERIAL 


Third  Rail  Insulators.  Trolley  Bases.  Harps  and  Wheels.  Bronze 
and  Malleable  Iron  Froee,  (^ossings.  Section  Insulators.  Section 
Switches. 

Albert  k  J.  M.  Andertoo  M(g.  Co.         ^ 
J-"  289-93  A  Street.  Boston.  Maae.  _/ 

W/  Establiahed  1877 

SSB*         Branches — New  York.  135  B'way,  Phila        

i         delphia.  429  Real  Estate  Trust  Bid?.    (DhicafO.  105  So.  Dearborn  St. 

§  London,    48    Milton    Street  = 

--iiMiiiriiiitiiiniiiiiriiiiiiiiiiiiiiiiiHiiiuiiiiiiiiiuiiiiiiiiiiiiiiiiiiitMiiiiiiiiiiiiiuiiiiiiiiiiiiiMiiiiniiiriiiitiiiiHiriiuiiiitiiiiiiiiiniiiiiiiiin 

■iiiiiiniiriiiriiiiiiiriiiiiiiiiiitiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiiiMiitiiiiiiiiriiiiiiiiiiiiiiiiitMiiiiiiiiuiiiiiiiniiiiiiiiillMiiiiilliiiiliiiliriiiiiiiiiii. 


Llo    J^^ 


Trolley   |     | 


I    I  AUTOMATIC    SIGNALS 


Wire 


INSULATED  WIRES  AND  CABLES  I 

I   WELDING  WIRE  WIRE  STRAND    | 

I     JOHN    A.   RGEBLING'S    SONS   CO.,   TRENTON.   NEW   JERSEY    I 

!tiiiittiiii!iMiiriiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiiiiiuiiiiiiiiiitiiittiiiiiiiiiitiiiiiiiiiiiiiiiiiiiiiiiiiiiii.iiiii.'iiiiiiiiitiiiiii<iiiiiitiriii)iiiiiiitiiiitin 
aiiiiiiiitinMiiitiiiiiiiiiiiiiHiiiilriiiiniitiiiiiiniiiiiMiiiiiiiitiiiiiiiiiiiMiHuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiHitiiiiiiMiiiriiiiiiMiniitmic: 

I  LACKAWANNA   AIDS   TO   BETTER   TRACK  I 

=  See  our  double-pare  advertisement  in   last   week's  and  next  week's  1 

S  issues  and  send  tor  booklets.  "Lackawanna  Deseamed  Rails."  = 

I  "Improved  Track  Appliances."  and  "Track  Bolts  and  Spikes."  = 

(ackouMuma  Stcd  (oaipoijy 

1  General  Sale*  Office  and  Works:  Lri-kawanna,  N.  Y.  I 

i     AtlsDU  Buffalo  Cinctnnalt  Detroit  Phllidelpbia  San  Praiielica      - 

=  Boiton  Chlcato  CICTeland  New  York  St.  Loulj  = 

5       Sole  Eiponer  of  Our  Commercial  Product!,  Conaolldated  Steel  Corp..  New  T«rk        = 
-^nmiiimimniuiiiimiiiimiiniiiiHiMtniiiiiiiniiiiiiiriiitniiiitimriiiiniininiiititiiniiiiiniiittiiiMiiiiiiiiiMiiitiiiiiiMiiiiimiiiimi 


for  Electric  Railways 

Highway  Crossing  Bells 

Headway  Recorders 


I     NACHOD   SIGNAL  COMPANY,  Inc. 
I  LOUISVILLE.  KY. 

niiiiiiiiiiiiiiiiiiiMitiiiiiiiiiiiiiiiiiiiiiiiiiittiiiiiiiriiiiiiiiiiiiuiiiiiiiuiiiiiiiiiiiiiniHliiliiilMiuiiiiiiiiintMniitriiiiiiiitiiitiiiiriiiriiiiiii^ 

aiiifiiiitiiiiiiiUHiiriiuiiiiitiuinnriintiiiiiiiiiiiniiiiiiniiniiriiiniMiiiiiiiniinriiiiiiiiiiiriiiiriiiitiiiiiiiMiMiiiiiiiiiiiiiiiiiiiiiiiiiiiiuii! 

U.  S.  Electric  Contact  Signals  I 

for  I 

Single-ttack  block-sicnal  protection  | 

Double- track   spacing   and   clearance  siirnsJs  s 

Protection  at  intersection*  with  wye*  | 

Proceed  *isnal*  in  *treet  reconstruction  work  | 

United  States  Electric  Signal  Co>.       | 

West  Newton,  Mass.  | 

SinnintiiimiiimiiiiiiiiiiiiiiiiiniiiinniiiimiiiiimiiiiirniiinfiiiniiiiitiiiiiiiiiiiiMMiiiiiiniiitiiiMiiiriinitiiiutMninitiitriiiiniiiin 
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HIGHEST    QUALITY  i  li^^^BIHHKBBIHE^     .     _  li 

TRACK  SPECIAL  WORK 


3 


srr.touis^ 

FROC&SMnCHCOj 

»toui*.»*P'.^ 


WE  MAKE  THIS  GRADE  ONLY 

I  CLEVELAND  FROG  &  CROSSING  CO. 

I  CLEVELAND,  OHIO 

3 

3 

SniiiimiimiinimiiimiiiiiiuMiiiumiitiiiiiiiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiiiiiiiiiiiiiMiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiimiiimiiiiiiiiiiiiitiw 
anHlllllllllillliliiiiMlllllllllllllltilllliillilllliillllltliiiiliniinillllliniillliiilliniiniiiniiiiilinliliiiiniiuilllllilllilllllllitiiiiilliiiiili^' 

I   Dependable   Track  Work   I 

I       for  Electric  Railways 

^  = 

■J  Frogs,  Switches,  Switch  Stands,  | 

Crossings,  Special  Track  Work,  | 

Machine    and    Drop    Forgings,  | 

Pressed      Steel      and      Hammer  | 

Work.    Foundry  for  Manganese  | 

Steel   Castings   and    special   fa-  i 

cilities   for   heat   treating.     Let  | 

I  us  bid  on  your  requirements.  | 

I      ST.  LOUIS  FROG  &  SWITCH  CO. 

I  ST.  LOUIS,  MO.  I 

s  s 

^lumiuiiimiiiiiiimiiiiiiiHimiinHmiiiiimiiiiiiiiiiiiiiiniiiniiiiiiniimiiinuiiiHiiitMiiiiiiiiiiiiiiiiiHiiiiiiiiuiiimiiiNiiiiiiim^^ 

MiiiiiiHHHiuiiniiuiiinnmiiiiiiiiiiiiiiiiiiHimiiMiiiiiiiiiiiiiiinMiiiiiiMiiiiiiiiiiiMitiiniiiniiitiiiuiiiiiiiiiiiiiiiiiiiiiiiimii^^^ 


SPECIALISTS 

in  the 

Design  and  Manufacture 

of 

Standard— Insulated — and 
Compromise  Rail  Joints. 

The  Hail  Joint  Company 

61  Broadway,  Ne^  York  City 


TRACK  WOR^ 


I  1  For  Electric  and  Steam  Railroads,  in  all  types 

II  of  construction 
I     I                        Converter  and  Electric  Steel  Castings 

Hammer  and  Press  Forgings 
Seamless  Steel  Gas  Cylinders 

WM.WHARTON 

JR.  &  CO.  Incorr 


^ii«miiiiuiiiiiiiiiuiiuiufiiuiimiiiiiiiiiiiiiiiii)iiiiiit)JiiitiiiiiiiiiiiiiiiiMtiuiiiiiiHiiiitiitiiiuii^iiiiiiiiiiiiHiiiuuiHiifi>iii 


^4iiniiiiiimiiiumiiiiiuiiiiiiiiiiiiiiiiiiiiiitimiiiiiiiyiiiiimiiiiiimiiiiiiii 


iifniuii 


EASTON,  PA. 

Subsidiary   of  Taylor-Wharton    Iron    &   Steel   Co. 
High   Bridge,    N.   J. 

OTHER  PLANTS: 

Philadelphia  Roll  Sc  Machine  Co..  Philadelphia. 
Tio?a  Steel  &  Iron  Co.,  Philadelphia. 


■■ifBII«lUllit'«Mi«iW»ri'i..>....,«»      '■■,    ,  .   . — ■•-:.  ■-   !'^  ,.jn«-..i 

ORIGINATORS     OF 
MANGANESE  STEEL  I 
^     TRACK   WORK 

■uuuiiiiiiiiiiiiiiiiiiimiiiiiiiimiiiiiiiimiiiiiiiiiiiiiiiiiimiiiiiiiiiiiiiiiiiimiiiiiiiiiiiiiiiiiimiuniimiiiiiiiimiinimiiiiimiiimiiiii3 
aiHuiiiuiiiiiiiiiiiiiiuiiuiiimiitiiiiiiiiiiiiiiiiiiiiiiiiiMiiuiiiiiiiiiiiMiiiuuiiriiiiiiiiiiiiuiiiiiiiiiiiiiniiiiiiiiimiiiuiimiiirniiuiiimi ' 

BARBOUR-STOCKWELL  CO. 

205   6roa<lway.   Canxbridgrport,   Mjis«. 
Ettabliihed   18S8 


MAnufacturer*   of 


Ipecial  Work  for  Street  Railways 

Frogs,  Crossings,  Switches  and  Mates 
Turncut«  and   Cross  Connections 
KerwJn  Portable  Crossovers 
ftlkwillArticiilated  Cast  Manganese  Crossings  ' 


j      Chapman 

I  Automatic  Signals 

j  Charles  N.  Wood  Co.,  Boston 

&:uiiiiiiiiiiitiiitiiiitiiiiiiiiJiiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiniiiiiiiiiiiiiiimiiiiiiiHiiiiiiiiitiimiiiiiiiiiiiiiiiiiiiiiiii ••••ihiiiiiiuiiiiiiie 

iitiiiiuiiiiiiiniiniiiiiMiiiiiiitiiiiiiiiiiiiiiiiiiiiiHiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiitiiiiiiiiiiiniiiiiiiiiiiiiiuiiiiiiiiiiiiii^ 

DO  YOU  WANT  A  SALESMAN  I 

OR  OTHER  ASSISTANT?  | 

If  so,  put  an  advertisement  under  "Positions  Vacant"  | 
in  the  Searchlight  Section.  The  result  will  be  both  | 
quick  and  satisfactory.  I 


'"^      ^iiiiiiiiiHiiMimimiiiiiimiinnimmnimiiiniiimiimiinmmnnmiiimiimiiiiniiiniiimiiinniraiiiiimmimiimiimimiimiu 
"€      uiiMiiiiiiitiiiiiiii)tiiiiiiiiiiiiiiiniilltllllllllllllllllilitiiiiniiniiiiiiilliiiillllllillllllliiiiiiiiiiiMniMiiiliiiniMlllllMllinillllllllllllllllll^ 

Bond  Wires  | 

Copperweld   Bond   Wires    have    the   strength   of   steel   and  1 

the     durability    of    copper.       They     reduce    maintenance  5 

costs,    are    far    superior    to    galvanized    txHida,    and    cost  S 

less    than   copper   bonds.      Write   for  catalogue   Nb.    22.  s 


Copper  CLAiwSTEELCdNPANY 


OFTiCE  AND  WORKS'  nANKl^ 
NEW  YORK  DTV  OFFiCE  30  CMURCH  ST  ^ 


WESItWN  SALES  Rt PBESENTAUVES: 

'  StEtt  SALES  C0fiPCR*T(ON.CHiCAOO.lll       = 


Get  YOUR  Wants  Into  the  Searchlight 
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=      A  Copper  Conductor 

=  Kith  the 

E        Strength  of  Steel 

-Ttiiiiittiittiiiiiiiit I niiiiiiiiitiimiiiniiiHiiiHiiiHiiiiMiiuiiiittiimiiiiMiiiiiiiuiiiiMiiiiiiiii iiiiMiiiiniiiiiiiiimiiiiiiiiutiH 

uMiiniiiniiiiMiiitiiiiiiniMiiniiiiniiiiitiiMiiiiinitiiiiiiiiiiiiuiinriiiiiiiiitrMniiiiiiiiiiiiiiiiiiniiiiiitiiiiiiiiuiitniiiiiiiHiiiiittiiHiiiM^ 

f         Peirce  Forged  Steel  Pins        f 
I  with  Drawn  Sheet  SteelThimbles  I 

I  Your  best  Insurance  aftalnst  Insulator  breakage  | 

I  Hubbard  &  Company  I 

I  PITTSBURGH,  PA.  | 


iiiiiuiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiuiiiMiiuiiiiiiiiii iiiiiiiiiiuiiiiiiiiiiiiuiiitiiiiiiiimiiiiiiiiiiiiiiiiiiiiiiiiirnuiuiiimiiiiHiiiiiiiiuH      niiiiiiiiiiiiiiiiiiiiiiuiiiiiiiiiiiiiuiiuiiiHniiiKiii'iiiiniiiuiiiiiiiiiii iiiiimiiiiiiimiiiiiiiiiiiiimiimiimiiiuiiiiiiiiiiiiiiiiiHHiiiis 
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imiiiiiiitiiiiiiiHiimiiiiiimiiiiiiiiinflni*^ 


Adas 

4.in-l 

Multiple 

Fuse 


AUTOMATIC  RECLOSING 
CIRCUIT  BREAKER 

"The  Circuit  Bfeaker  With  Brains" 


Pull  down  the  ferrule  snd  Klve  it  s 
quarter  turn,  bringing  a  new  fuse  element 
intu    circuit. 


A  fuse  that  is  not 
merely  sold  to  you, 
but  maintained  in 
service  thereafter 
at  the  lowest  cost 
of  any  fuse  on  the 
market. 

FOOLPROOF — Can  be  renewed  only  with  self-contained 
elements,  and  it  is  impossible  to  insert  any  metallic  sub- 
stance that  will  render  the  fuse  ineffective. 
GUARANTEED — to  operate  in  accordance  with  specifi- 
cations for  enclosed  fuses  as  promulgated  by  Under- 
writers'  and  Factory  Mutual   Laboratories. 

The    approval  labels  that 

insure  perfect  performance 


KNOWS 

Not  Only  When  to  Open 
But  Also 

WHEN  TO  RECLOSE 


And   Doe*    It 

AUTOMATICALLY 


For  the  Sake  of  Decreased 
Operating  Costs  and  Com- 
plete Protection  to  Your 
Equipment    and    Service 


ing    interior    and    it^    ^eiuir^i 
patented    silencer    device. 


Multiple   Electric   Products    Co.,    Inc.  | 

450  Fourth  Avenue,  New  York  | 

Canadian  Branch,  Toronto,  Ontario  | 

iiiiniiiiiiiiinMiiiuiiiiiiitiiuiiiu:iiiiiiiitniiHiiiim^ 


"Lees  Get  Acquainted"  | 

THE  AUTOMATIC  RECLOSING  I 

CIRCUIT  BREAKER  CO.  I 

COLUMBUS,  OHIO  | 

I                                   Sole       Manufaetarera       of  § 

I                                 Full   Automatic    Breaker*.  i 

I  s 

MiiiiiiittiiliiiiittiiitiiiHiiiiiiiiiiiiiHtniiiiiiiiiiiiiiiniiiiiiiiniiiiiiiitiiiiiiiiiiiiiiiHiiitlliniitiiiiiiiuiiiiiiiiiiitiiiliiiiflmilliniiiiiHiiiif; 


jmilnitiiiiiiiiiiniiiiiiiiiiiiiiMiitiiiiiiiiiiiiniiiiiiitiniiiKiiiiiiitiiiiiiiiiiti 

^UUIIIIIIItllUimUIIUIIIHIIUIIIIUIIIHIIIIiltillllllllll illlMIIIIIIIIIHIIHIIIIHHIllllllltllillllllllMIIIIIIIIIIIIIIIIIIIIIIIIIIII Ulilllllll nilUllltltllltlllUtllHIIIIIIllllllllllllltlllltlllllt I linimillllllilllllllllillllllliiniilllHIIIIIIIIIIIIIWllHllllltlllllMltlllin:. 

The  Babcock  &  Wilcox  Company 

85  Liberty  Street,  New  York 

WATER  TUBE  STEAM  BOILERS 


Steam  Superheaters 


Mechanical  Stokers 


Works:  BARBERTON,  OHIO— BAYONNE,  N.  J. 
BRANCH   OFFICES: 


ATLAJJTA.    Candler    Buildlni 
BOSTON.  40  Federal  St 
CHICAGO    Marquette  Bnildioi 
CINCINNATI.   Traction   Building 
CLEVELAND.   Guardian   Buildini 
DENVER.  435  Seventeenth  St 


HAVANA.  CUBA,  Calle  de  Arullar  104 
HOUSTON.  TEXAS,  Southern  Pacific  Bld«. 
LOS   ANGELES,   1     N,    Van   Nuy«   BldJ. 
NEW  ORLEANS.  5.33  Baronne  St. 
PHILADELPHIA.    North    American    Bldg. 
PITTSBURGH.  Fanners'  Deposit  Bank  Bide 


SALT  LAJO!  CITT.    705-0   Kesnis  Bid*. 
SAN   FRANCISCO.  Sheldon   Bid*. 
SAN  JUAN.  Porto  Rico.  Royal  Bank  Bldi. 
SEATTLE.  L.  C.  Smith  BIdjr..  Rooms  1914-1917 
TUCSON.  ARIZONA.  Santa  Rita  Hotel  Bids. 


miiiiiiin(iiiiuiiiniiiiiniiiiiiiiiiMiiTiiiiitrilitiiiiiitiiiitiiiiiiiintiiiiiitiiiiiiiiiiiMiii[iiiiiiiitniiiitiiiiiiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiitiiitiiMutiiiiiiiiiiiiiiiiiiuiiiitiiiniiiiiiiiiiitiiiiiniitiiiiiiiiiiiiiiiiiiiiiiiiiiiiin 
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I  FOSTER  SUPERHEATERS  | 

s  A   necessity  for   mrbior   protection,  engine  cylinder  economy  and   utilization  of  superheat  for  all   its  benefits  1 


Power  Specialty  Company   ^°'^°° 


Chicago 


Philadelphia 
San  Francisco 


Pittsburgh 
London,  Eng. 


Ill  Broadway,  New  York  § 


■uiiiimmiimriiHiimiiimMmiMiiiiimMiiMiiitiiiinMiMtiiiiiHMnitiiiiMtMiMinMiiMiiMHniinMiiiHMiHiiMiiiiMiniiiiitiiiiniiiiitiiiiiii^ 

iHUitfiiiiiiiiiiiMiiiiiiiiiiiiiiitiiiiiiMiiii)iiiiniiii(tiiiriiiiirtiiiiiriiiiititiiriiiiinriiiiittiiiitiitiiiiiuiiiiiMiiiiii|i£      aiiiniiiiimiiiiiiHiiiuiiiuiiinMimiiininimiiiiMinriiitiiMiniiiiriiniiiiiMiiniiniiniiiiriitniiiiiiiuiiiriiiriiiiiiiiiiiiiiiiiniHriiitiiuir. 


TUB  SCOOP  CONVEYOR. 


SPECIFY 


FOR  STORING""  RECLAIMING, 

LOADING    •■•°    UNLOADING 

CARS.TRUCK5  •"■■   WAGONS 

D0e5   THB    WORK   OF 

FROM    C  TO    12     MSN 

AND  KEEFT  EQUIPMEHT  N0VIN6 

H-i-v  -^    f^->a    L  'TCRA  Tune 


1  f 


IHETERRYTURBINE 

^mummitm  A  luuunuiimuumt.  JL  uuiiumiHuiiuaiiu$$imm 

For  Driving  Your  Auxiliaries 


PORTAILt  MACHINERY  CO..PASSAIC   N.J. 

tmiNiHiiiiuiimiiiiiiiiimiiiiHiiimiiimiMdHiiiHiiiHiiiiinmiiHitftiimiiiiiiiiriii 


lutiiiMiiiititiiiiiiiiiiunimiiii' 


I  TERRY  STEAM  TURBINE  CO.  | 

I  Hartford,  Conn  g 

tiiiiiiiwiiiiMiimiiuiiiHMiiiMiiiiiiimiiiiiniititiiHtiiiiiiinMiinMiifMiiiiiiiiiiiiiiniimiimiiiiimiiiiiiimiiiiiiniimiiiiiiiiimmiiHic 
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tfiniiiiiiMiiiiii >>iiHiiiiiiiiiiiiniiiiniitiiiHiiiuiiiiiiiiuiiitiiiiiiiitMiiniiiniiniiiiiiiiitiiiiiiiiitliinMiniilinil(iililitlliniliiiiiiiir>- 


TJELDFN 

ELECTRO 
MAGNETS,- 

OUR  position  as  manufactutiers  en- 
ables us  to  produce  coils,  electro  mag- 
nets and  other  similar  windings  under 
very  advantageous  conditions.  In  many  cases 
every  portion  of  the  coil  is  manufactured  in  our 
plant,  as  for  example,  coils,  the  bobbins  of  which 
are  made  of  BeLDENMOLD,  the  conductor  of 
BeldenameL  and  the  taped  outer  winding  of 
BeLDENTAPE  with  Belden  Standard 
Coil  Leads,  and  BeLDEN  Terminals. 

We  Witt  be  pleased  to  assist  in  fhe  design  of 
coils  for  specific  purposes  wt^ether  or  not  we 
manufacture  them  for  ^our  needs, 

Belden  Manufacturing  Company 

Twenty-third  Street  &•  Western  Avenue 


For  all  clamping  purposes 
use  Williams'  Drop-Forged 
Clamps.  Ask  for  booklet, 
at  your  dealers. 

J.  H.Williams  &Co. 

"Tha  Drop-Forging  People" 

143    Richards    Street,    Brooklyn 

143   Vulcan   Street,   Buffalo 
1143  W.  120th  Street,  Chicago 


siiiiiiiiiiiii uiiiHiiuiiiiiiiiimimiiiiiiiiiiiiiiiijiiitiiiniiiiiiitiiiiiiimiiiiiiiiiiiiiiiiuiiitiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiniiB     Stnnnnimiiiiin  mimimnniimiiiniiiiniiuiimiiiumnni 


jiHlllllliiiiillllliiiiiimiiiiiiiiiiiiiiiiiiiiiuiiiiiiiiiiiiiiiiiiiKiii niiiiiiiiiiiiniiitniiiiiiiiiiiiMiitiniiiimiiiiiiiiiiiiiiiiiiiiiimiiiiiiiiH 

I      THE       MOST       SUCCESSFUL       MEN        IN       THE        | 
ELECTRIC     RAILWAY     INDUSTRY     READ     THE       | 

ELECTRIC  RAILWAY  JOURNAL     | 

EVERY   WEEK  I 


oiiiiiiiiiiriiiHiiitHiiniMuiiiiuiiiiiiiiiuiiiriiiiiiiiiiiiiiiiiiililllllllliliriMiniiiniiiiniiiniliiitiiiiniiiHiiimiiitiiiiiiitiiiiiitTiiinriiiiiig 


iiiiiitiiiiiiiiitiiiiiiiiiiiiiiiiMiiiiiiiiii niMiiiiii itiiitiiiiiiiiiiiitiiiiiiiiiiiii 
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FORD  TRIBLOC  | 

I  A  Chain  Hoist  that  excels  in  every  feature.  It  has  | 
I  Planetary  Gears,  Steel  Parts,  3J  to  1  factor  of  Safety.  i 
I       It's   the   only   Block   that   carries  a   five-year  guarantee.       | 

I  FORD  CHAIN  BLOCK  CO.  I 

I  Second  and  Diamond  Sts.,  Philadelphia  I 

^iniiiinilliriiiiniliiiilllliiiiriiiiriiiiiiiiiiiiiiiiiiiiiiiiiuiiiiriiiirinriiiittiiiiiiitiiuiiiiiiiiiiiiiiiriiiiiiniiiHiiiiiiiiniiiNiiiHiiiiHiiiniiin 
^niitiiitriiinriHiiiiiiiiiiiriiitiiiiiiitiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiiriiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii)' 


^££N  (hAIN  ^ATB^ 

Greeu  Scalflcx   Arch 

Green  r'rea&ure  Water  b-tn* 

Green  Steam  Jet  Ash  Cony^yut  ^ 

Green  M«leriat>  Transicr   and   Slor-s;*   Hop^^e^ 

Green  Engineering  Co    Eost  Chicago,  Ind. 


NILES-BEMENT-POND  CO. 

Ill    BROADWAY,  NEW  YORK 

MACHINE    TOOLS 

FOR  ELECTRIC 
RAILWAYS 

Axle  Lathe* 

Wheel  Preasee 

Car  Wheel  Lathe* 

Boring  Mill* 

Lathe* 

Hammer* 

Crane* 

General  Machine  Tools 


'iiiiiiiiiiiiniiiiitiuiiii 


l(lllinilllllllli>liiuriliiiiiiijriiiiiiiiin 


iiiiiniiiiiiiiiiii 


jrnilllliinllllllUHIIIIllUIIIUIIIMIIUIIIll* 

«l 


IllllllilllllllllllllliUlinii 


iiiiiiiitiiiiiiiiiiiiiiiiiiiiiiiriiiiiiiiiMiiriiiiiitiiiriiiiriiiiiiiiiic 


OvgniEi220 


■iiiHiiitiiiiiiiiiiiiiHiriiiiiiiiJiiiiiuLiiiiiiiiiuiiiiuiiiiuiriiiiiiMuriiiirnniriiiiniimii 

Everything  In  Insulation" 


MFG 


Mica 
Vulcanized  Fibre 
Varnished  Cloth 
Insulating  Tape* 


Waxes 
Asphalts 
Cempoonda 
Insutatlni  Vamlah 


The  above  are  only  a  few  of  eiir  products 
Write  us  for  anytbiiig  In  this  line  70D  maj  reqalia. 


MITCHELL-RAND  M'F'G  CO. 

103  John  St..  New  York  Clcr 

iimiiiiiiimiiiniiiiniiiiiiiiinmHiuiiiiiraiiiiriiiiiiiiiiiiiiniiiiiiniiiiiiiiiimiiiiiiiiiiiiiimiiiiniiiiniHnniiiniiiiiintn 


WE-FU-GD  AND  SCAIFE 


£"ii»>i'iiiHr riiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiiiMiiiiijJiiiMiiiir iniiiiiiiiuiiiiiiiiiriiiniiiiiiiiimiiMiiiriiiiiiiiniiintmttiins      giiiniiniiiiiiiiiniiiiniiiiiiiiiniiiiniiiHiiiiiMiiiiHiHiiiiiiiiiiii»iiiiMiiniiiiiriiiiuiiiiiiiiiHiiiiiHiiuiiiit»iinniiiiHiiiiiiiiiniiiiHiii| 

I   A  Single  Segment  or  a  Complete  Commutator 

M  is    turned   out    with   equal   care   In    our  snops.      The   orders   we 

i  fill  differ  only  In  maeniitude;  email  orders  command  our  utmost 

S  care    and    ekiU    Just    as    do    larjfe    orders,      CAMEKON    quality 

s  applisfl  to  every  coll  or  seffment  that  we  can  make,  as  well  as  to 

I  every  commutator  we  build-      That's  why   so  many  electric  rail- 

s  way  men  rely  absolutely  on  our  name. 

I         Cameron  Electrical  Mfg.  Co.,  Antonia,  Connecticut 

iiiiiiiiHiiiiiiriiiiiiiiiiiiiiiiiiiiniiniiiiiiiiniiiHiiiHiiiiiiiiniiniiiuiiiMMiiiiiiitiiiniiiiriiiiiiiiiiiiiniiiiiniiiriiiniiiitiiiiiiiiiiiiiiiiiiiiil 


miia 


PUHIFICATIOKI.  .aVVrKMB 
■aFTWNINa  K  m.TNATiaN 
ran  ■oii.kn  ^kko  ano 

ALL.   INOUBTRIAU   UBKS 


.?       Til 


WM.B.SCAIFE  &  SONS  CO.PITTSBURGH.PA. 


TiiMitfliinuunniiiiiiMiiniiiiiitiuiiiiiiiiiuiiiiiiuiiuiiMiuiuiiiiiiiuiuuiHiiiiiiiiiiniiiuiiiiiitiiiiuiiiitiiiiiiiiittiiiiniriiiiiiiniiii 
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INTERNATIONAL 
FARE   REGISTER 


Type    R-IO 
Single  Register 


International  Fare  Registers.  Single  regis- 
ters, round  and  square ;  double  registers, 
duplex  counters,  car  fittings,  foot-operating 
devices  for  single  and  double  registers. 
Exclusive  selling  agents  for  Heeren  enamel 
cap  and  coat  badges. 

The  International  Register  Co. 

IS  South   Throop   Street,   Chicago 


ailtMiltillliiMinilliiiiilliiMiiiiiiiiriliuiiitriMnMiiuiiiiiiiiilriiiiiiiiiiiiluiiiirriiiiiilniiiniiiiiiiiriiirilluilllillnlllliiiHiriiliiiiliiiiKi^ 


The    Cleveland    is    the  I 

practical  fare  box  for  the  I 

ONE  MAN  CAR.  Let  | 

us  tell  you  why.  i 

The  Cleveland  Fare    j 
Box  Co.  I 

Cleveland,    Ohio  | 

Canadian     Branch,     Preston,     Ontario        = 

jniiiniiiiiiiHiiMiiMiiiiiiuiiiiniiiiiiiiiiiiiiiiiiiiiiiliitiiiiliiiiiiiiiitiiiiiiiiniiiniiitiiittiiiiiiiliiiiniiiHiiiMiniiiitriiniiniiiiiiiiuiiiiiiil 
iHillllllliiillliiiiiiniiiitiiiniiinrMiiniriitiiiiiiiiiiiiiiiiliiiiiiiiiiiiiiiHliiiiiiiiiiiiiiiiiiiiiiiiiMitiiiiiiiiiiiiiiiiiliiHiiiiiiiiiiiiiiiiiiiiiiiiii* 

WE  CAN  CUT  YOUR  COST  OF 
HEATING  CURRENT 

i    Write  for  THERMOSTATIC  CONTROL  INFORMATION  I 

I  ELECTRIC     HEATERS     Cut  | 

I    m^^^t^^mmm^i^rm^^m^^t        Installation  and  Maintenance  | 

Charge.  i 

VENTILATORS    Also    Venti-  | 

late  in  Stormv  Weather.  1 

THERMOSTATS     Save     Cur-  | 

rent.  i 

ORIGINATED     the     use     of  I 

NON-CORROSIVE  Wire  for  f 

Electric  Car  Heaters.  s 

I    — ^^^^^^^— —    ORIGINATED  The  Ventilated  | 

I  Coil  Support.  I 

I    LET  US  FIGURE  ON  YOUR  NEXT  REQUIRE.MENTS  I 

I   Gold  Car  Heatingjc  LightingCo.,  17Battery  Pi.,NewYork  | 

iiHumuimimmmiuiimtiimiiiiimimimiimiiiiiiiiiiiiiiiiiiiniiimiiiitHuimuiiiiiiimiiiiimimiinmiiiiiiuiiitHiiiiiiiwm^         qiiiiiitiiitiimmmiiiiM Miiiiiiiinuiiin niiiuiiiini iniiiiiiiiiMiiiiiittiiiiiiiiiMitiiuiiiniiiiiiinMiiriiiiiiiiiiiiiniiiiuS 

^imiimiiiiiiiJiiiiiiiriiiiJiiiiiiiiiiiiiuiujiii iiiiMiiiiiiiiiuiiiiiiiiuiiiiiiuiiimiiiiriiiiiiiiiiiiiiiiiJiiiiiiiiiiiiiiriiiiiiiiiiiiiiiuiiiimi:      ^iriiijiiijiiiiiiiiiiiiiiiiiiiiii iiirijiriiiiriiiiiiiiiiiiiiiiiriiiiiiiuiiiiiiiiuiiiiiiiii imiiiiriujiiiiiiiiiniiiijiiiiiiiuj iiimiit. 

I  Electric  car  heaters — thermostatic  control —  | 

I  pneumatic      car      door     operators — buzzers,  I 

I  single-stroke    bells,    starting    signal    lights —  I 

I  special  resistances.  | 

I  CONSOLIDATED  CAR  HEATING  CO.  I 

I  ALBANY,  NEW  YORK,  CHICAGO 

Sinmilliiiiliiiiiiiiiiiin iiiiiiiniiiiirMimiiiiii iiiillriiliiiiijiilllllllliiii'Mllniiiiiiiiiiiiuiiiiiiiiiiiir uuiuiiiiiiiiraiiiiiiiiiJ 


75%  of  the  electric  railways 


B-V  Punches  ^ 


Send  for  Catalog. 
1      g  BONNEY-VEHSLAGE  TOOL  CO..  N*w«rk.  N.  J 


uiiiimiiiiniiiiHiiiiitniinNiiiiiiiiniiiiiniimiiiiiniiiiiriiitiiiiitiiiiiiiiiiiiiiiiiiiiiiiiMiiiuiiiuiiiiiiiiiiiiiiiinriHiiiiiitiiiiiiiiiiiriiiiiii& 

I    Heating  and  Ventilating 

f=  Let  u»  demonstrate  to  you  how  we  can  heat  and  I 

_  ventilate  your  cars  At  the   lowest  possible   cost  | 

I  The  Cooper  Heater  Company  i 


jiiiiiiniiiMiiiiiiiiiiiiiiHiiniMiiinMiniiiiHiiiniiiHiiiithiiiHiiitiiiniiiuiitniiiiiiiMiiiiiiiniiiiiiiiii.'iiiiiiiiiiiiiiiiiiiiiiiiniiiiitiiitiiiii; 
uiiiiiiiiiiiiiiiiiiii iiiiiiii itiiiiiiiiiiitn iiiiiiiiiiiii iiiiiiiiiiiiiiiiiiuiiniiiHiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiir^ 


162    RAILROADS 
«^SE    DIXIE    CUP 


rinkin^  Cup  Pi-obl 


I                                              Carlisle,  Pa.  I 

TiiiiiiiiiiiiuiuwuiiiiiiiHiiiiiimiiiiiiiiiiiMiiiiiiiiiiitiiiiniiiiuiiiiuMiiniiiHihMiitiiitiiiiiiuiimmmiiitMiiimiNiiiiiiiuii^ 

SHiiiiHiiiiiiiiiiiiiiiiiniiniiHiiiiiiniiimiiiUMiiiiiiiniMiniiiiiiftMiinninMiiiuiiitiiiiHiiiiiifiiiiiiiiiiiiiimiiiiiiuiiiiiiiiiiiiiH^^ 

I                                           BAKELITE-DILECTO  I 

=     The  fields   o(    usefulness    for    ItakelUt-Dilecto   are   many    and   varied    because   of  i 

i     U?  *"y">or   merit    over   materials   heretofore   available   In    sheets,   tubes  or   rods  = 

=      The    exceptional    qualities    of    Bakelite-Diterto    are    salisfyinB    electric    railways  - 

=     all   i«er   the   ttiuiitrj*.      JnvestiRvte.  = 

I            The   Continental    Fibre   Co^    Newark,    Delaware  i 

=                                                          Branch  Offices:  i 

=     CSqCAQO.  33S  8.  Micbiffan  Ave.                                   NEW  TOBE.  SSS  BnMdwu  i 

s          ruuburtfa  Office.  SOI  Fifth  Are.       San  Francisco  Office.  SIS  Market  St.  = 

=                                                 Los  Angeles  Office.   411  S.   Uain  St  = 

S              Canadian   Office    1710    Ii<i>fti    Bank   Bldg.,    Cor.    King   and   Vonse   Sts.,  i 

=                                                             Ton)nto,    Unt. .    I'anada.  B 

^.MiiuiHWitiiinimmiiHiiiiimiiuiiuimiiiiiiiiitiiHiiniiMiiiiiMiiiMtiiiimmiiiiMiiiiimiiiMiiimiiiiiiiiiiiiiimuiiiiiiiiMM 
^iiiiimMiimiMMnMiiiiMiiiMMniiiiuiiiniMiiiiiiiiiMMiiMiiniMniiiiiiiiiHiiMiiuiiiutriiintiniiiiiiutriiiiiituiiiiiiiiiiiMiitiiiiiiiiifiiti 

I      BUCKEYE  JACKS  | 

I            high-grade   R.   R.   Track   and  Car  Jacks.  I 


.iiiiiMiitmiiiiiiiiiMiiimimiiiiinimiiiiiiiiiMiiiiimiminimrMiirMnMiiiMiiiim iiiiifiiiiHiimimiHiiiimiiiiiiiitiiiiiiiti tiiiH 


iiiiiiMiiiitiiiiMiiiiniii iiiiiiiiiiiiinimiiiiiiiiimiiiiiiiiiiiiiiiiiiiii 


iimimiiiiiiimiiitiinimfiiimiiiiiiiiiiiiiiiiKiiiiiiimn. 


"It   Behooves  You   to   Hooverize  | 

Your  Motormen"  | 

We  can  help  you  | 

Write  to  I 

The  Arthur  Power-Saving  Recorder  Co.  | 

2nd  National  Bank  Bldg.,  New  Haven,  Conn.  | 

Tiimilimillllllllllllinilliiiiiui miiiiiiiinilm iiiiriiiiiiriiiriiiiiiiilriiiirii iiniiiiririiiilimiiii iiiiiiiiniiiiiiiiiiiiriiiiiic 


t^;:^ 


The  Buckeye  Jack  Mfg.  Go.  | 

Alliance,   Ohio  I 

3 

iiiimiiHiifflimttuiiitnmiiiiitiiimMinHiiiMiiiitvimmnHiiiitttiiiitniiiiiiiirHMiiiiHiiiniminHitiiTiiiiiiiHiiie 


iiiiiimiimiiiMiiniiiiiiiiiiiiitiuHiiiiiimiiiitiiiiiiiiMiiiiiiiiiiiim^ 


Keep  your  Eye  on  the 
SEARCHLIGHT  SECTION 
and  your  advertisements  in  it 


MHnniiiimmitniiitiii 


iiiniiiiiiiiiiiiuiiHimiiiiHiimmii 
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iThe     IH^ap^lExibe"    Battery 

for 

STORAGE  BATTERY 
STREET  CARS 

THEELECTRIC  SrORAGERATTEPnrCQ 

PHILADELPHIA 

iiiiiiiiniiiniiiiiiiniMiHiiiiiinMniiitiiiiiiniiiniiiiiiiniiniiiiiiiiiiiuii)iiiiiiiiiMiiiiiiniiitiiii!iiniiiiiiiniiiiiiii(iiiiuiiinriiiitiiiini 

iiiiiuiMiiiMininiiinniiiiiiiiiinMiiiiiiMniiiiMinMiiMiiiHiiM<ui<iiiiiii!iiiiniiiiiiiiiiiiiiiiiiiiiiiii)iiMiiiiiiiiiiniiiiiiiiiiMiiiiMiiiiiiu      = 


la      £iMmfiiiHiiiHiiiiiiiiMHiHiiiMiiiiHiiuimiiiutiimiiiiiiiimiiiiiiiiiiHiiiHiiiiiiiiiMiiiiiiiiiiiiHiiiiiiniiimniimHiimiiHiiiMiMitiiii| 

UTILITY  CARS 

Electric  Railways  ! 

SAVE  MONEY! 


USG 
CARBON— GRAPHITE- 
BRUSHES 


Handle  all  construction 
material  with  Differential 
Cars. 

"ir  it  is  only  a  dump  car  it  il  not  a  DiiTanotlal" 

Differential  Car 
Company,  Inc. 
141  Broulwmy 


-METAL 


For  Car  and  Power  House  Units 

MEXICAN   GRAPHITE   CURVE   GREASE 

For  Gears  of  Electric  Cars 

MEXICAN  GRAPHITE  JOURNAL  AND  GEAR  GREASE 

MEXICAN  GRAPHITED  WOOD  GR£ASE 

Literature    and    detailed    information    sent    upon    request 

The  United  States  Graphite  Co. 

^       SAGINAW,  MICH.,  U.  S.  A.       A^ 

Branch  Offices: 
New     York,     Chicago,      Philadelphia.      St. 
n       Loois,     Pittsburgh,     Denver.     Birminrham, 
'^  San  Francisco 

I  Largest  Miners  of  Graphite  on  This  Continent  | 

SillllllllllllluilllllllllimilllllilllllllllllilllllilllilimiiniiHiiiiiHiiMiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiMiiiiiiiiiiiiMiiiiiiiniiiiiiiiiiitiiiiiiiiiH 
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*  SEARCHLIGHT  SECTION 


POSITIONS   VACANT 


ACCOUNTANT  and  office  executive  wanted 
for  public  utiliy  in  Souhern  New  York. 
The  position  requires  a  man  capable  of 
directing  the  accounting  of  a  public  util- 
ity and  also  one  familiar  with  financing 
and  handling  creditors.  Man  with  public 
utility  experience  in  New  York  State  pre- 
ferred. Apply  in  writing,  giving  age,  ex- 
perience, reference  and  whether  married 
or  single.  A  good  position  is  open  for  the 
right  man.    P-755,  Elec.  Ry.  Journ. 


(JENERAL.  foreman  wanted  for  interurban 
shop,  one  who  is  qualified  to  handle  all 
departments  and  obtain  results  generally. 
State  experience,  refernces  and  salary  de- 
sired when  replying.  P-759.  Elec.  Ry. 
Journal.  Old  Colony  Bldg,,  Chicago. 

ELEK^TRICAL,  engineer  wanted.  On  large 
interurban  road,  Middle  West.  Must  be 
experienced  in  power  house  operation  and 
maintenance.  Give  references  and  salary 
desired.  P-763.  Elc.  Ry.  Journal.  Old 
Colony    Bldg.,    Chicago. 

EXPERIENCED  car  starter  and  inspector 
for  street  railway.  Opportunity  for  ad- 
vancement. Enclose  references.  P-757, 
Elec.  Ry.  Journal. 

MANAGER  wanted  for  medium  sized  New 
England  property,  city  and  suburban. 
entire  charge  of  operation,  maintenance, 
etc.  State  age,  experience  and  salary  ex- 
pected.   P-756,  Elec.   Ry.  Journ. 


MOTOR  Instructor  wanted,  thoroughly  com- 
petent to  instruct  motormen  in  the 
proper  use  of  air  and  electric  equipment 
in  an  eastern  city.    P-763,  Elec.  Ry.  Jour. 


PERMANENT  position  for  good  car 
painter  for  city  property  of  100  cars  in 
Western  Pennsylvania.  One  able  to  let- 
ter and  stripe.  Will  have  charge  of  paint 
shop.  State  experience  and  salary  ex- 
l>ected.  P-760,  Elec.  Ry.  Journal.  Real 
Estate  Trust   Bldg..    Philadelphia. 


POSITIONS   VACANT 


WORKING  foreman  wanted  on  small 
southern  road  running  fifteen  cars,  city 
of  20,000  population.  Must  be  first  class 
armature  winder  on  506  A-2  motors. 
Able  to  handle  labor;  attend  to  general 
overhauling  and  maintenance  of  street 
railway  equipment.  Want  reference  from 
past  and  present  employers.  State  sal- 
ary wanted  in  answering.  P-752,  Bee. 
Ry.  Jour.,  Real  Estate  Trust  Bldg.,  Phlla. 

YOUNG  man  wanted  for  superintendent  of 
small  but  prosperous  street  railway  in 
Cuba.  Must  be  strictly  sober.  Give 
age,  experience,  references  and  salary 
required,     P-748,    Elec.   Ry.   Jour. 


POSITIONS   WANTED 

ASSISTANT  engineer,  track  construction  or 
maintenance,  18  years'  experience  on 
large  Eastern  electric  road  of  about  1,000 
miles  of  truck.  For  several  years  in 
charge  of  track.  Special  work  renewals 
involving  about  3.000  switches.  PW-762, 
Blec.    Ry.    Journ. 

CAPABLE  master  mechanic  of  proven 
executive  ability,  now  employed,  .seeks 
opportunity  to  make  change,  where 
initiative  and  dependability  are  valued : 
20  years'  experience  electric  railway  field. 
15  years  rsponsible  charge  of  work, 
thoroughly  competent  in  the  construction 
reljuilding,  maintenance  and  operation  of 
equipment ;  very  successful  in  handlin 
labor.     PW-758,   Elec.   Ry.  Journal. 

MANAGER — Position  as  manager  desired. 
Experience  with  large  properties.  Broad 
education  :  good  address  ;  capable  of  deal- 
ing with  public  and  public  officials,  and 
handling  laboring  men.  Good  organizer. 
PW-764.  Elec.  Ry.  Journal,  Rialto  Bldg.. 
San   Francisco. 

MASTER  mechanic  desires  to  make  change. 
17  years'  experience  In  all  departments 
maintenance  and  construction,  including 
Type  M.  and  H.  L.  control ;  successful  in 
handling  labor ;  best  of  references  fur- 
nished. PW-745.  Elec.  Ry.  Journ.,  Real 
Estate  Trust  Bldg.,  Philadelphia. 


POSITIONS   WANTED 


THOROUGH  railroad  man  desires  change : 
12  years  experience  as  dispatcher,  motor 
instructor  and  trainmaster.  Thoroughly 
experienced  in  transportation  details, 
automatic  air  and  multiple  unit  control. 
Can  handle  men  successfully.  Have  a 
proven  record.  PW-747,  Elea  Ry.  Jour., 
Old   Colony   Bldg.,   Chicago. 


AGENT  AND  SALESMAN 

Track    Supplier    .SaleHman    .Available 

.Salesman  track  supplies  or  machines  18 
years'  experience  on  large  eastern  electric 
road  of  about  1.000  miles  of  truck.  For 
several  years  in  charge  of  track  special 
work  renewals  involving  about  3,000 
switches.     AS-761,  Elec.   Ry.  Journal. 


LEGAL  NOTICE 


.STATEMENT      OF      THE      OWNERSHIP, 

MANAOEMEaSTT.   CIRCULATION, 

ETC.,    REQUIRED    BY    THE 

ACT  OF  CONGRESS  OF 

AUGUST   24,   1912 

Of    Electric    Railway    Journal,    published 

weekly  at  New  York.  N.  Y.,  for  Oct.  1,  1920. 

State  of  New  York      ( 
County  of  New  York  I  ■■**• 

Before  me.  a  Notary  Public  in  and  tor 
the  .State  and  county  aforesaid,  personally 
appeared  James  H.  McCJraw.  Jr..  who,  hav- 
ing been  duly  sworn  according  to  law,  de- 
poses and  says  that  he  is  the  Secretary  of 
the  McGraw-Hill  Co..  Inc..  Publishers  of 
Electric  Railway  Journal,  and  that  the 
following  i"fe.  to  the  be.si  of  his  knowledge 
and  belief,  a  true  statement  of  the  owner- 
ship, management  (and  if  a  daily  paper,  the 
circulation),  etc.,  of  the  aforesaid  pub- 
lication for  the  date  shown  in  the  above 
caption,  required  by  the  Act  of  August  24, 
1912,  embodied  In  section  443,  Postal  Laws 
and  Regulations,  printed  on  the  reverse 
of   this  form,   to  wit: 

1.  That  the  names  and  addresses  of  Ih^ 
publisher,  editor,  managing  editor,  and 
business  managers  are:  Publisher,  McGraw- 
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Hill  Co.,  Inc.,  10th  Ave.  at  36th  St.,  New 
York.  N.  Y.  Editors,  Henry  W.  Blake  and 
Harold  V.  Bozell.  10th  Ave.  at  36th  St., 
New  York.  N.  Y.  Managing  Editor,  Henry 
W.  Norris,  10th  Ave.  at  36th  St.,  New 
York,  N.  Y.  Business  manager.  J.  E. 
Mason.  10th  Ave.  at  36th  St.,  New  York, 
N.    Y. 

2.  That  the  owners  are:  (Give  names  and 
addresses  of  individual  owners,  or,  if  a 
corporation,  give  its  name  and  the  names 
and  addresses  of  stockholders  owning  or 
holding  1  per  cent  or  more  of  the  total 
amount  of  stock.)  McGraw-Hill  Co..  Inc.. 
10th  Ave.  at  36th  St.,  New  York.  N.  Y. 
James  H.  McGraw,  10th  Ave.  at  36th  St.. 
New  York,  N.  Y.  Arthur  J.  Baldwin.  10th 
Ave.  at  36th  St.,  New  York,  N.  Y.  John 
McGhie,   10th  Ave.  at   36th   St..   New   York. 

-  N.  Y.  Fred  Low,  10th  Ave.  at  36th  St.. 
New  York,  N.  Y.  Henry  W.  Blake.  10th 
Ave.  at  36th  St.,  New  York.  N.  Y.  Leonard 
D.  Baldwin.  27  Pine  Street.  New  York.  N. 
Y.  F.  S.  Weatherby.  163  Clinton  Road. 
Brookline,  Mass.  Arthur  J.  Baldwin.  10th 
Ave.  at  36th  St.,  New  York,  N.  Y.,  Trustee 
for  Estate  of  John  A.  Hill.  Arthur  J. 
Baldwin.  10th  Ave.  at  36th  St..  NVw  York. 
N  Y'.,  Trustee  for  Donald  Baldwin.  Arthur 
J.  Baldwin,  10th  Ave.  at  36th  .St.,  New 
Y'ork,  N.  Y.,  Trustee  for  Franklin  Baldwin, 
Grace  Baldwin  and  Cynthia  Haselton. 

3.  That  the  known  bondholders,  mort- 
gagees, and  other  security  holders  owning 
or  holding  1  per  cent  or  more  of  total 
amount  of  bonds,  mortgages,  or  other  se- 
curities are;  (If  there  are  none,  so  state.) 
None,  , 

4.  That  the  two  paragraplis  next  above, 
giving  the  names  of  the  owners,  stock- 
holders, and  security  holders,  it  any.  con- 
tain not  only  the  list  of  stockholders  and 
security  holders  as  they  appear  upon  the 
books  of  the  company  but  also,  in  cases 
where  the  stockholder  or  security  holder 
appears  upon  the  books  of  the  company 
as  trustee  or  in  any  other  fiduciary  rela- 
tion, the  name  of  the  person  or  corpora- 
tion for  whom  such  trustee  is  acting,  is 
given ;  also  that  the  said  two  paragraphs 
contain  statements  embracing  affiant's  full 
knowledge  and  belief  as  to  th?  circum- 
stances and  conditions  under  which  stock- 
holders and  security  holders  who  do  not 
appear  upon  the  books  of  th  ecompany  as 
trustees,  hold  stock  and  securities  in  a  ca- 
pacity other  than  that  of  a  bona  tide 
owner;  and  this  affiant  has  no  reason  to 
believe  that  any  other  person,  association, 
or  corporation  has  any  interest  direct  or 
indirect  in  the  said  stock,  bonds,  or  other 
securities  than  as  so  stated  by  him. 

5.  That  the  average  number  of  copies 
of  each  issue  of  his  publication  sold  or 
distributed,  through  the  mails  or  other- 
wise, to  paid  subscribers  during  the  six 
months  preceding  the  date  shown  above  is. 
(This  Information  Is  required  from  daily 
publications  only.) 

JAMES   H.    McGRAW.   JR.. 

Secretary. 

Sworn  to  and  subscribed  before  me  this 
23rd  day  of  Sept.,   1920.  _^      ^ 

[Seal.]  MARTIN  J.  WIEMER. 

Notary  Public.  Kings  County  Certiflcate 
No.  92.  Certificate  filed  in  New  York 
County   No.    202. 

My  Commission  expires  March  30,  192Z. 


I  FOR  SALE  I 

I  Six  (6)  Transformers  J 

I  36-2/3  Kva,.  2200/188  Volts,  60  | 

I  Cycles,  Single  phase,  oil  insulated,  \ 

I  self    cooled,    Westinghouse    type  | 

I  SKR.     Used    very    little    and    it?  | 

f  first  class  condition.  I 

I       The   Mason   Tire  &   Rubber   Co. 

i  Kent.  Ohio  i 


,',i„,,l„M,ll„l»,ll 


I  Passenger  Cars  and  Motors 

I  4 — All      itMl      PASSENOEB      CABS,      cnmvIeW. 

I  mounted  on  Baldwin   18C  tnidcs. 

i  4— Wat.   MOTOBS.   SISA. 

1  wm    t«  r<I«aMd   ahaul   Nov.    t. 

I  WESTMORELAND    CO.   RY.   CO. 

I  Derry.    P». 


TRAM  RAIL  FOR  SALE 

1800    tons    9-in.    Tram   Rail— Lorain    Section     127 — 493    in    60-ft. 
lengths,  weighing  127  lb.  to  the  yard. 

ALSO 

1100    tons    7-in.    Tram    Rail — Lorain    Section     110 — 495    in    54-ft. 
and  60-ft.  lengths,  weighing  110  lb.  to  the  yard. 

JOB   E.   HEDGES,   Receiver 

NEW   YORK   RAILWAYS   COMPANY 

165  Broadway,  New  York  City 


(itiiiititoirr: 


COMPLETE  POWER  PLANT 

FOR  SALE 

1 — 500    h.p.    Westinghouse    Compound    Engine,    Direct    Connected    to    550    volt 

Generator. 
2 — 200   h.p.   Harrisburg   Engines,   Belt   Connected   to   Westinghouse   Generators. 
1 — B   &  W   Boiler,   2   Keeler   Boilers,   Water    Heaters,   Pumps,    Piping,   Switch- 
boards and  etc. 

Alt  in  first  class  operating  condition.     Immediate  delivery.     Make  us  an  offer. 
The  Lewistown  &  Reedsviile   Electric  Railway   Co.,  Lewistown,   Pa. 


i,iiti„»iiii„ii„i,,,i 


HllllillMMIIIII 


IMMEDIATE  DELIVERY 


Twenty-Five  Cycle  Rotary  Converters 

3 — 300-kw.  3-pha«e,  25-cycle.  600-Tolt.  General  Electric  rotary  conTertera.  complete 
with  transformers,  tnimary  Toltare  13.200,  secondary  380-Tolts. 

1 — 250-kw..  3-ph«M.  26-cycle,  6G0-Tolt.  General  Electric  rotary  converters,  complete 
with   transformers,    primary    voltage    13.200.    secondary    380    volts. 

Street  Railway  Motors 

20 — G.  E.  800*8.  complete  with  controllers. 

All   in    Splendid    Condition 

JOSEPH  MYERSON,  411  Atlantic  Ave.,  Boston  9,  Mass. 


IIMIItlllM ■•■■••■IIIIMtllMIIIHllMIMH«*Mlimtlll IT 


MMHIIIIMIIt 


I  New  Safety  Cars  | 

I                                 FOBi  SALB  I 

I  Eight    new    single    truck,    double  I 

I  end,   one-man   safety   motor   pass-  | 

I  enger   cars   with    two   motors    all  | 

I  fully     equipped     ready     to     run.  | 

I  Colors  green   and  bruff  in  enamel  = 

I  (numbered  but  not  lettered).  | 

I  Shipment  Immedialely  from  Car  IVorks.  \ 

I  Federal  Light  &  Traction  Company 

i             60  Broadway,  New  York,  N.  Y.  I 


700  tons  new  9  in. 

GIRDER  RAIL 

Penna    Steel   Co.    section    228,    112    lb.    to 
the  yard.     Price — ^5  per  irross  ton.  f.o.b. 
cars  Brookljrn,    N.   Y.      Subject    to    B.   W. 
Hunt  &  Company's  inspection. 
I*rompt  shipment. 
H.  M.  FOSTER  CO. 
Continental    Building.    Baltimore,    Md. 


.MtlllllllllillllllltMlllllttl 


•  'HIINIXIIItlUt 


I  WANTED 

I  One   Universal 

Woodworking  Machine 

=  Communicate  with 

=  ARKANSAS    VALLEY    INTERURBAN 

I  RAILWAY  COMPANY 

I  Wichita.  Kansas. 

I  C.  R.  Lewis.   Superintendent. 

SitlftllllHIIHIIIIItlllll :iIIIIIMIIlllllllllMI t»llllll 


S  •IIIHHHtlllllllll 


New — Used — Rebuilt 

MACHINERY  AND  SUPPLIES 

for  construction  and  industrial  work. 

READING   ENCINEXRINC  CO.,  INC. 

154  Nassau  St.,  New  York 


WANTED 

ROTARY  CONVERTER 

1 — 300    KW.,    60   Cycle,    6   Phas? 
C.  S.  B,  &  N.  I.  RY.  CO. 

South    Bend,    Ind, 


"Opportunity"   Advertising: 


Think  "SEARCHLIGHT"  First! 


0100 


IIUIIIItlllllllDllllllttI 


■  ■■■MIIIIHIIIMIIMI 
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IMMEDIATE  DELIVERY 


8  Steel  Convertible  Prepayment  Cars 

Duplicates  of  Third  Avenue  Railroad  Company's  Standard 


Builder     Brill 

Length  of  Bumpers 42  ft.  6  in. 

Length  over  corner  posts 30  ft.  3   in. 

Extreme  width   8  ft.  3  in. 

Extreme  height tl  ft.  2  in. 

Excellent  condition.  Complete  and  ready  for  immediate 
service.  Reversible  rattan  cross  seats,  seating  48.  West- 
inghouse  air  brakes,  H.  B.  Lifeguards,  Registers,  Trolley 
Catchers,  Consolidated  Electric  Heaters;  Weight  complete 
26,184  lbs.  The  side  panels  may  be  removed  in  summer 
and   wire   netting  substituted. 


TRUCKS 

Make  and  Type   Brill-39E 

Wheelbase    4  ft.   10  in. 

Diameter  of  Axles   5}4  in. 

Steel  wheels,  diameter 33   in. 

ELECTRICAL  EQUIPMENT 

Consists  of  two  G.  E.  No.  210  (70  h.p.)  Interpole  box 
frame  motors.  Two  K-27  Controllers  and  two  trolley> 
for  double  end  operation. 


MOTORS  IN  STOCK 


0 — G. 

8 — G. 

3 — G. 

13 — G. 

133 — Q. 

18— G. 

8 — G. 
43— G. 


54. 
55, 
57. 
67. 
68. 
70. 
73C, 


.SO  H.P. 
35  H.P. 
80  H.P. 
50  H.P. 
40  HP. 
150  HP. 
40  H.P. 
H.P, 


7(1 — G. 

E. 

80, 

40   H,P. 

4 G. 

E. 

301. 

75   H.P. 

8— G. 

E. 

205, 

100  H.P. 

13 — G. 

E. 

310. 

70   H.P. 

18 — G. 

E. 

31H. 

50   HP. 

11!— G. 

E. 

317. 

50   H.P. 

■M — ^WpBtinghouse   13A,   30   H.P. 
8 — Weptiiighouse    38B.    45    H.P. 


33 — Westiiighouse  50.   55   H.P. 

H — WesliiiKhouse  08.  40  H.P. 
It) — Wcstinghousc  76.  75  H.P. 
10 — Wewtinuliousp  93A,   65   H.P. 

4 — Westinghouse  lOlB.   40    H.P. 

4 — Westintthouse  547.   75   H.P. 

4 — Westiiighouse  .')33.   75   H.P. 

8 — Wcatiiisrhouse  131.  85  HP. 


TRANSIT  EQUIPMENT  CO. 

501  Fifth  Avenue,  NEW  YORK 


Atlantic  City         October  11  to  15  —  Booth  No.  528 


ImiraniiiiiiiimiHiiii imiiiiiiii miiui nil mini i uiiiiiiiiiiiiiiii innmii i "i"" iii"iii"iimii i iiiiumnniiiiiiraiiniiimiiii iiimi'iiii. i iimiimiiimiimiiiraiimimraniini ihiiiiS 
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I 


Some  One  Wants  to  Buy 

the    equipment  or  machinery 
that   you  are  not   now  using. 


This  may  be  occupying  valuable 
space,  collecting  dust,  rust  and  hard 
knocks,  in    your    shops   and    yards. 


@ 


Machinery  in  Stock  for 
immediate  Shipment 


@ 


I     5'»ell  it  Before  depreciation  Scraps  it.     | 

I  f'  0178        I 

5  = 

'uiiitniiniiiiiiHtiiiMHiiniii(iiiiiiiMiiiiiiiiiiitHiMimiiniiiiiiiiitiiiiiiiiiiiiiiiiiiiiiiiiiiiniiHiiiinmiiiiiHiiiiHiiiiif?MHiiiiMiiHii<)tU(: 


ROTARY  CONVERTERS 

I  1—300  kw.,  Westg.,  S-phase,  60-cycle,  370-v.,  A.C.,  57S-V., 

i  D.C.,  600  r.p.m. 

I  2—200  kw.,   G.E.,  3-phase,  25-cycle,  8S-T.,  A.C.,   125-v., 

i  D.C.,  8  pole,  375  r.p.m. 

I  FREQUENCY  CHANGER  SETS 

I  I — 600  kva.,  Allis-Chalmers  Frequency  Changer  Set,  300 

I  r.p.m.,    3-phase,   60-cycle,   2300-v.    one   end,   3-phase. 

I  6600-v.,  25-cycle  on  other  end. 

i  1  —  400  kw.,  G.  E.,  3-phase,  25-cycle,  6000-v.  one  side— 

I  2400-v.,  2-phase,  60-cycle  other  side — 375  r.p.m. 

I  ARCHER  A  BALDWIN,  INC. 

i  114-118  Ubcrtr  Street.  New  Tork  CltT 

I  TelepMon*  i$Sl-iSia  Bactor 

ITHiiiluiiilHiiNiiiiniHiiiimiiiiiiiiiitinHiitumiiiiiiuitmiiiiiiiitiiiiiiiiiiimiitMiiiitiHtmitiiiiiiHlililliliiilnlimiiitiimiiiiiiiiiiiiH 


5— Rotaries— 300  K.W. 


GOO  voll  D.C..  •;.")  !■; 
volt,  (omi)lete 
Good    condition . 


.\.C.  Trans.  1.5.000 
with  Switchboards. 
1600    KAVU. 

BARGAINS 

Send    for   our    used   mach.    list. 

ROSS  POWER  EQUIP.  CO. 

Indianapolis.  Iiid. 


I  FOB  SALE  I 

I    16  West.  56  Motors.  4  K-14  Con-  j 

I   trollers.     4    National    type    BB-4  | 

I  Air   Brake   Equipments  complete.  | 

r  15    Double    Truck    Cars,    40-ft.  I 

I    long,    mounted    on    Brill    Trucks  [ 

I  equipped  with  4  GE-67   Motors,  | 

I  2  K-6  Controllers,  Air  Brakes,  etc.,  [ 

I  complete.  | 

Electric  Equipment  Co. 

I    Commonwealth  Balldinr,   Philadelphia,  Pa.  I 


^■IIIIIIIIIIIIIIIIIIIIIIUIIMMIIIIIIIIII 


I     114   Liberty   St.,   New   York,  N.   Y. 

IMMEDIATE  DELIVERY 
I               FROM  STOCK 
I  

I  STREET  RAILWAY 

MOTORS 

I 

I  34  Westinghouse  No.  56,  complete 
I  with  gear  cases,  gears,  pinions  and 
I    axle  bearings,  gear  ratio  16:66. 


Furthtr  information  gladly  furnished 
upon  rmquoBt. 


I  BRANCH  0FFICB8: 

I  FittBburgb.   Pa.:    498    Union    Arcade   Bide. 

I  Seattle.  Wash.:  L.  C.  Smith  Bldg. 

I  Montreal.   Que.:   28.'>   Beaver  Hall   Hill 


•IKIIIIIIMHII (Illlltll 


»MllltHIMHIItilHlili 


III.HtniMIMIXIIIIIMIIIIIIIIilllllllMMHMIlMIIIIIMIItt. 


FOR  SALE 

18 — 12  Cross  Seat,  double  truck  open  cars.    Built  by  The 

St.  Louis  Car  Co. 
8 — 10  Cross  Seat,  double  truck  open  cars.     Built  by 
Barney  &  Smith  Car  Co. 

These  cars  are  fully  equipped  and  in  good  operating  condition.  i 

The  Columbus  Railway,  Power  &  Light  Co.  | 

104  N.  Third  St.,  COLUMBUS,  OHIO  | 

!• HtMIIIIIIIHIKIIMIIIItlltHMIMIIMtltHJ? 

illllMIII»MMIIMIIIIItllltHIIM>IM«<IMMtM«IH, 

REWINDING 
REPAIRING 


lilllMIIIMIIIMMtMIIIIIIIIIISIIIMIIIHIIIIIIMMIIIIHIIItllltlllllllllllllltllllllll ■MIIMIMIMItMIIIIIIIIIIIIIIIIMIi 


NEW 
REBUILT 


ELECTRIC  MOTORS 


EST.  tSiS 


HMIHIiltllMtSIIIHI 


NEW  A.C.  MOTORS  !  to  IS  H.P.— LARGE  STOCK  USED   MOTORS 
EXCEIXANT  REPAIR  SERVICE  ON  ANY  SIZE  OR  TYPE 

CLEVELAND  ARMATURE  WORKS,    INC. 


4732-4-C  ST.  CLAIR  AVE.,  CLEVELAND,    O. 


tSC.  /»/« 


IIIMIIIMIHMIIIIIIIIIIIIIttStHHlHttlUIIIMIIIIIIItilMIIIIIKIIItllll.' 
■  IIIMIIIIIIHIIIIHIMtllttllttllltltllllMIIM MIIIIIIOIMIIMIIimi- 


Caution— Kk\L  USERS 

BUY  NOW.     There  is  a  SCARCITY.     We  offer  the 
following  NEW  RAILS  for  prompt  shipment: 

New  12-lb.  rails,  splices,  bolts  and  nuts. 

New  90-lb.  rails,  angle  bars,  bolts,  nuts  and  spikes. 

They  will  be  gone  soon.     Write  or  wire  for  our  quotations. 

A  number  of  steel  bridges  on  line  of  Cincinnati  &  Columbus 
Traction  Co.  For  quick  sale  a  very  low  price  will  be 
quoted.      Photographs  and   particulars  on  request. 

HYMAN-MICHAELS  COMPANY 

531  Peoples  Gas  Bldg.,  Chicago 

BRANCH  OFFICES:   Ftrat  N.tloB.1  B«.k  Bid,,  Pltubur,h.  P«.j  RaUwa,  E«eku>(. 
Bid,,  St.  Loula,  Mo.;  E«.t  Chicmco,  Ind.;  Nnr  York:   Woolworth  Bid,. 
YARDS  AND  WAREHOUSES!  Eaat  Chlco.  Ind.  mni  St.  Loui.,  Mo. 


For  Every  Business  JVant:  ''Think  SEARCHLIGHT  First'' 


1010 


October  9,  1920 

Electric  Railway  Journal 
III iiiiiiii mil mil miimii iiiii miiiiiiiiiiiiimiimiim iiiiiiiiiiimimiiiimiimiiii iiiimiiimim mini miimiuiiiiiiiiiuiiiiiiiiiimiiimim iinm iiimiiniiii iiimniiiiiiiimiiumiiiKiiiinliii 


SEARCHLIGHT  SECTION 


39 


NEW 

80  lb.  RAIL  &  ACCESSORIES 

ANGLE  BARS,  SPIKES,  BOLTS  AND  NUTS  COMPLETE 

For  Sale 

A.R.A.  "TYPE  B"  RAIL 

Approximately  30,000  gross  tons — standard  lengths 
Stored  at  Kearney,  N.  J. 


o 


^> 


u 


>9 

Note  actual  dimen- 
sions of  rail  stated 
hereon. 


HYMAN-MICHAELS  COMPANY 

NEW  AND  RELAYING  RAILS 

Peoples  Gas  Building,  Chicago,  111. 

New  York  Office 
1324-1326  Woolworth  Building 

Pittsburgh  Office 
1312  First  National  Bank  Building 

St.  Louis  Office 
2115  Railway  Exchange  Building 


We  buy  electric  and  steam  railways  that 
are  to  be  dismantled 


^inniuii II iiiiimiiiiiiiiiiiiiii i i iiiiiiiiiii i iiiiiiiiiiiiiiiiimiiiiiiimiiiiimraniiiiiiiiiimiiiiiiiiiramiiiitimiim iimiiniiiimiiraiimiiiiiiiimiiiiiiiimiiiiiiimiiiiiiii iiiiiinii miiiiiiiiiii iiiiiiii iiiii imiiii 
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WHAT  AND  WHERE  TO  BUY 

Equipment,  Apparatus  and  Supplies  Used  by  the  Electric  Railway  Industry  with 
Names  of  Manufacturers  and  Distributors  Advertising  in  this  Issue 


AdrertUiiic.  6tr«M  Car 
ColUer.  Inc.,  Buron  O. 

^ir  Afterooolen 
InrersoU-Kand  Co. 

Air  B«e«ivers 

InrersoU-Rand  Co. 

Ammetera 

WeatOD  Electriol  Instniment  Co. 

Anchars,  Gay 

Electric  Service  Supplies  Co. 

Ohio  BrasB  Co. 

WeatiiiKhouse  Elec.  &  Mfg.  Co. 

Anrle  Bars 

Lackawanna  Steel  Co. 

Aah  Storaee  Tanka.  Oast  Iron 
Green  Eugineerlnr  Companj 

AntomoMlea  and  Baaea 
BriU  Co..  Tbe  J.  O. 

AxiM 

Bemis  Car  Truck  Co. 
Cambria  Steel  Co. 
St.  Loula  Car  Co. 

Axle  Stralcht«ner« 

Columbia  H.  W.  &  M.  I.  Co. 

Axkn,  Car  nlieel 

Bemie  Car  Truck  Co. 
Brill  Co..  The  J.  G. 
Standard  Steel  Works  Co. 
Weetinrhouse  Elec.  &  Mfi.  Co. 

B<a>bltt  Metal 

More-Jones  Brass  A  Metal  Co. 

Babbltttnit  DpTlrea 

Columbia  M.  W.  A  H.  I.  Co. 

Badrea  and  Bnttona 

Electric  Service  Supplies  Co. 
International    Begister    Co..    The 

B«ttertes,  Storaice 

Electric  Storage  Battery  Co. 

Bearing  and  Bearing  Metala 

Bemia  Car  Truck  Co. 
Columbia  M.  W.  A  M.  I.  Co. 
Eureka  Co. 
General  Electric  Co. 
More-Jones  Brass  A  Metal  Co. 
St.  Louis  Car  Co. 
Westinghouse  Elcc.  A  Mfr.  Co. 

Bearinn,  Center  and  Boiler  Side 

Stucki  Co..  A. 

Bella  and  Oonra 
Brill  Co..  The  J.  G. 
Columbia  M.  W.  A  M.  I.  Co. 
Electric  Service  SuppUea  Co. 
St.  Louia  Car  Co. 

Bendera,  Rail 

Nlles-Bement-Pond  Co. 

Boilers 

Babcock  A  Wilcox  Co. 

Bond  Testera 

American  Steel  A  Wire  Co. 
Bail  Welding  A  Bonding  Co. 

Bondlnir  Apparatna 

American   Steel  A  Wire  Co. 
Electric  Railway  Improvement  Go. 
Electric  Service  Suppliea  Co. 
Ohio  Brass  Co. 
Rjul  Welding  A  Bonding  Co. 


Bonds.  Rati 

American    Steel    &    Wire    Co. 

Copper  Clad  Steel  Co. 

Electric  Bailway  Improremeut  Co. 

Electric  Service  Suppliea  Co. 

General  Electric  Co. 

Ohio  Brass  Co. 

Bail   Welding  A  Bonding  Co. 

Weatinghouse  Elec.  A  Mfg.  Co. 


Boring  Toola,  Car  Wheel 
Miles-Bement-Pond  Co. 

Brarkrta  and  Croaa  Arm*   (Bee  also 
Poles.  TiM,  Poata,  Rte.) 
Bates  Exiianded  Steel  Troaa  Oo. 
Electric  Railway  Equipment  Co 
Electric  Service  Supplies  Co. 
Hubbard  &  Co. 
Ohio   Brass  Co. 

Brake  Adjaaters 

National  Ry.  Appliance  Co. 
Westinghouse  Traction  Brake  Co. 


Brake  Shoes 

Amer,  Brake  Shoe  A  Fdry.  Co. 
Barbour-Stockwell  Co. 
Bemis  Car  Truck  Co. 
Brill  Co..  The  J.  6. 
Columbia  M.  W.  &  M.  I.  Co. 
St.  Louis  Car  Co. 

Brakes.    Brake    Systems   and    Brake 
Parts 

Bemis  Car  Truck  Co. 

Brill  Co..  The  J.   G. 

Columbia  M.  W.  &  M.  I.  Co. 

General  Electric  Co. 

National  Brake  Co. 

Safely  Car  Devicea  Co. 

St.  Louis  Car  Co. 

Westinghouse  Traction   Brake  Co. 

Bricks.  Fire 

Green  Engineering  Co. 

Brooms,  Track,  Steel  or  Rattan 
Zelnicker,  W.  A.,  Supply  Co..  Inc. 

Bmshps,  Carbon 
Corliss  Carbon  Co. 
General  Electric  Co. 
Jeaodron.  W.  J. 
United   States   Graphite  Co. 
Westinghouse  Elec.  A  Mfg.  Co. 

Brushes.  Graphite 

United  States  Graphite  Co. 

Brush    Holders 

Anderson  Mfg.  Co.,  A.  A  J.  M. 
Columbia  M.  W.  &  M.  I.  Co. 
Eureka  Co. 

Bushings.    Case    Hardened   and 
Maniranese 
Bemis  Car  Truck  Co. 

Bushings,  Graphite  and  Wooden 

Bound  Brook  Oilless  Bearing  Co. 

Cables  (See  Wiitt  and  Cables) 

Carbon   Brushes    (See  Brushes, 
Carbon) 

Car    lleaterR 

Eronom.v    Electric 


Devices    Co. 


Car   Panel  Safety  Switches 

Westinghouse  Elec.  A  Mfg.  Co. 

Cars,  Dump 

Differential  Car  Co. 

Cars,    Pasaenger,    Freight,    Expreaa, 
etc. 

American  Car  Co. 
Brill  Co..  The  J.  O. 
Cambria  Steel  Co. 
Euhlman  Cur  Co..  G.  C. 
McGuire-Cumminrs  Mfg.  Co. 
National   Ry.  Appliance  Co. 
St.   Louis  Car  Co. 
Wason  Mfg.  Co. 

Cars,  Second  Hand 

Electric  Equipment  Co. 

Cars,  Self-Propelled 

Electric  Storage  Battery  Co. 
CJeneral   Electric  Co. 

Oaatlngs,    Brass,    Composition    or 
Copper 
Anderson  Mfg.  Co.,  A.  A  J,  M. 
Columbia  M.  W.  &  M.  I.  Co. 

Eureka  Co. 

More-Jones  Brass  A  Metal  Co. 

Castings,  Gray  Iron  and  Steel 

American  Steel  Foundries 
Bemis  Car   Truck  Co. 
Columbia  M.  W.  4  M.  I.  Co 
Standard  Steel  Works  Co. 
St.  Louis  Car  Co. 

Castings,  Malleable  and  Brass 
Amer.  Brake  Shoe  A  Pdry.  Co. 
Bemis  Car  Truck  Ck). 
Columbia  M.  W.  4  M.  L  Co. 

St.  Louis  Car  Co. 

Catchers  and    Retrierers,  Trolley 
Ackley  Brake  A  Supply  (jorp. 
Electric  Service  Supplies  (^o. 
Ohio  Brass  Co. 
Wood  Co..  Chas.  N. 

Celling,  Car   (See  Headllninc) 

Circuit  Rrenkrrs 

Automatic  Reclosing  Circuit 

Breaker  Co. 
General  Electric  Co. 
Westlnrhouse  Elec.  A  Mfg.  Co. 

Clamps    and    Connector*    for    Wires 
and  Cables 
Anderson  Mfg.  Co..  A.  &  J    M 
Elettn-   Railway  Equipment  Co. 
Eleci.K   Service  Suppliea  Co. 
Eureka  Co. 
(Jeneral  Electric  <3o. 
Hubbard  A  (io. 
Ohio  Brass  Co. 
Westinghouse  Elec.  A  Mf».  Co. 


Cleaners  and  Scrapers— Track  (See 
alao  Snow-Plowa,  Sweepera  and 
Brooms) 

Brill  Co..  The  J.  G. 
Ohio  Brass  Co. 

Clusters  and  Sockets 
(leneral  Electric  Co. 

Coal  and  Ash  Handling  (See  Con- 
veying and  Hoisting  Machinery) 

Coil  Banding  and  Winding  Slachlnea 
Columbia  M.  W.  A  M.  L  Co. 
Electric  Service  Supplies  Co. 

Coils,  Armature  and  Field 

Cleveland  Armature  Works 
Columbia  M.  W.  &  M.  I.  Co. 
General  Electric  Co. 
Independent  Lamp  A  Wire  Co. 
Westinghouse  Elec.  A  Mfg.  Co. 

Coils,  Choke  and  Kicking 

Electric  Service  Supplies  Co. 
(General  Electric  Co. 
Westinghouse  Elec.  A  Mfg.  Co. 

Coin-Counting  Machines 

Electric  Service  Suppliea  <^. 
International  Register  Co..  The 
Johnson  Fare  Box  Co. 

Oommntator  Siotters 

Electric  Service  Supplies  Co. 
(reneral  Electric  Co. 
Westinghouse  Elec.  A  Mfg.  Co. 

Commutator   Truing    Devices 
(?€neral  Elccinc  Co. 

Commutators  or  Parts 

Cameron   Electrical  Mfg.   Co. 
Cleveland  Armature  Works 
Columbia  M.  W.  *  M.  I.  Co. 
Eureka  Co. 
General  Electric  Co. 
Westinghouse  Elec.  A  Mfg.  (^. 

Compressors.  Air 

General   Electric  Co. 
IngersoU-Rand  Co. 
Westinghouse  Trac.  Brake  Co. 

Compressors,  Gaa 
Ingersoll-Rand  Co. 

Condensers 

(General  Electric  Co. 
Westinghouse  Elec.  A  Mfg.  Co. 

Condnit  Fittbigs 

Chicago  Fuse  Mfg.  Co. 

Connectors,  Solderless 

Frankel  Connector  Co. 
Westinghouse  Elec.  A  MXg  Co. 

Controller  Fingers 
Busaell  Mfg.  Co. 

Controllers  or  Parts 

Columbia  M.  W.  A  M.  I.  (ki 

Eureka  Co. 
(3«ieral  Electric  Co. 
Bussell  Mfg.  Co. 
Westinghouse  Elec.  4  Mfg.  Co. 

Controller  Regulators 

Elec.  Service  Supplies  Co. 

Controlling  Systems 
General  Electric  Co. 
Westinghouse  Elec.  A  Mf».  Co 

Converters,  Rotary 

(Jeneral  Electric  Ck>. 
Westinghouse  Elec.  A  Mfg.  Co. 

Conveyors,   Belt 

Portable   Machinery  Co 

(Conveyors.  Coal  and  Ash 

Green   Eng.  Co. 
Portable  Machinery  Co. 

Conveyors,  Portable 

Portable   Machinery  Co. 

Conveying  and   Hoisting  Marhinery 
Columbia  M.  W.  A  M    i    Co 
Green  Eng.  Co. 
Portable  Machinery  Co. 

Copper   Wire 

Anaconda  Copper  Mining  Co. 
Copper  Clad  Steel  Co. 

Cord,  Bell.  Trolley,  Reglater,  ete. 
Brill  Cto.,  The  J.  G. 
Electric  Service  Supplies  Co 
International    Register    Co.     The 
Roebling's  Sons  (3o..  John  A 
Samson  Cordage  Works 

Cord  Connectors  and  Cooplera 

Electric  Service  Supplies  Co 
Samson  Cordage  Worka 
Wood  Co..  Chas.  N. 


Couplers,  Oar 

BrtU  Co..  The  J.  G. 
Ohio   Braas  Co. 
Westinghouse  Trac.  Brake  Co. 

Cranes 

Nlles-Bement-Pond  Co. 

Cresote 

BaiTCtt   Co.,   The 

Oe«oting 

Barrett    Co..    The 

Croaa  Arma    (See  Bracketa) 

Croaaing  Fonndatlona 

International  Steel  Tie  Co. 

Croaaing  Signals    (See  Signals,  Croaa- 
ing) 

Crossings,  Frog  and  Switch 
Wharton.  Jr..   &  Co..   Wm. 

Crossings,  Track  (See  Track,  Special 
Work) 

Cnrtalns  and   Curtain  Fxtnres 
Brill  Co..  The  J.  G. 
Electric  Service  Supplies  Co 
St.  Louis  Car  Co. 

Cntonta 

Chicago  Fuae  Mtg  Co. 

Dealers'    Machinery 

Archer   &   Baldwin 
Electric  Equipment  Co. 
Foster  Co..  L.  B. 
Hyman  Michaels  Co. 

Derailing    Devices    (See    also    Track 
Work) 
Cleveland  Prog  A  Crossing  Co. 
Wharton.  Jr.,  A  Co..  Wm. 

Destination   Signs 

Columbia  if.  W.  4  M.  I.  Co. 

Electric  Service  Suppliea  Co. 

Detective  Service 

Wish  Service.  P.  Edward 

Dogs,  Lathe 

WilUams  A  Co.. 


J.  H. 


Door  Operating  Devicea 

Consolidated  Car  Heating  Co. 
National  Pneumatic  <^o..  Inc. 
Safety  Car  Devices  Co. 

Doors  anu  i#uor  rixtnres 

Brill  Co..  The  J.  G. 
General  Electric  Co. 

Doors,  Folding  Yestlbnle 

National  Pneumatic  Co..  Inc. 

Draft  Kigging    (See  Cooplera) 

Drilla,  Rock 

Ingersoll-Rand  Co. 

Drills,  Track 

American  Steel  4  Wire  Co. 
ETleclric  Service  Supplies  Co. 
Niles  Bement-Pond  Co. 
Ohio  Brass  Co. 

Drinkhi^  Cups,  Sanitary  Paper 
Individual  Drinking  C!up  Co..  Inc. 

Dryers,  .Sand 

Electric  Service  Supplies  Co. 
Zelnicker   Supply  Co.,   Inc.. 
Walter  A. 

Electrical  Wires  and  Cablea 

American    Steel    4    Wire    Co. 
Roebling's  Sons  Co..  J.  A. 

Englneera,     Consulting,     Contracting 

and  Operating 
Allison  A  Co..  J.  £. 
Archbold-Brady  Co. 
Arnold  Co     The 
Bvllesby  Co.,  Inc.,  H.  M. 
Clark  Management  Corp.,  E.  W. 
Engel   4   Hevenor 
Feustel    Robert  M. 
Ford.  Bacon  4  Davis 
Hemphill   4  Wells 
Hoist.  Englehardi  W. 
Jacobs  4  Co.,  J,  L. 
Jackson.  Walter 
Jurnuy.    Owar    C. 
Kelly-Cooke  4  Co. 
Parsons.     Elapp,     BrinkerhoS     A 

Douglas 
Republic  Engineers.  Inc. 
Bichey,  Albert  S, 
Robinson  A  Co..   Dwight  P. 
Sanderson  4  Porter 
Scofleld  Engineering  Co. 
Stone  4  Webster 
White  Engineering  Corp..  The  J.  Q. 

Engines,  Gas,  Oil  or  Steam 
Ingersoll-Band  Co. 
Westinghouse  Elec.  4  Mfg.  0> 
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Work  this 

paper  overtime 

LIKE  every  other  Mc- 
j  Graw  -  Hill  technical 
journal,  this  paper  of  yours 
is  edited  from  a  broad  view- 
point. 

Which  means  that  many  articles 
of  only  collateral  interest  to  you 
have  direct  application  to  the  prob- 
lems of  other  chaps  in  your  organi- 
zation. 

So  route  it  around  when  you 
have  drained  it  dry. 


THE  11  MfGRMY-HILL 
PUBLICATIONS 


McGraw-HiU   Co.,    Inc.,    New   York 

Ingflnlerta  Internacional 

Cbemicat  A  Metallurgical  Engineering 

Engineering  &  Mining  Journal 


Power 

Coal  Ag& 

Electrical  World 

American  Machinist 

Journal  of  Electricity 

Electrical  Merchandising 

Electric  Ballway  Journal 

Engineering  News-Record 


I  F-3  = 

5iiiiiitiiiiiiiiiti!iiiiiiiiiiiiiiiiiiii iiiiiiiiiiittiiitiiiriiiitiiiiiiiiiiiiiiiiiiiiiiiiirtiiiiiiiiiiiiiiiiiiiitiiiriiiiiiiiiriiiiiiiitiiiiiiiiiiriiiiiriiiiR 

stiniiniiiHtiiiiHiniiinuiiiMiiiiiiiiiiriiniiitiiiuiiniinriiiriiMiiiiniHriiiiiiiiiiiiiiiHiiiiiiiiiMitiiitiiiiiiiiiiiiuiiiiiiiiiiiiiiiiiiiiiiiiiniir 

=         B     A.    Hegeman.    Jr.,    President;    Charlea    C.    Cattle,    rint    Vice-Pretldent ;         i 
i         Harold   A.    Hegeman,  Vice-President  and  TresBurer;  Fred  C.  3.  Dell.  Beeretary;  r 

B  W.    C.    Lincoln,    Manager    Sales    and    Engineering.  = 

I         National  Railway  Appliance  Co.         I 

I  so  East  4!2nd  St.,  XEW  YORK  CITT  | 

E  fiegeman-Castle    Corporatloti,    McCormlck    Bldg.,    Chicago    III.  | 

1  National   Railway   Appliance   Co.,    Muns^  Bldg..    Washington,    O.    C.  = 

=  National    Railway    Appliance    Co. ,    Little    Bldg. ,    Boston,    Mats.  i 


I  RAILWAY  SUPPLIES   | 

=  'Jool  Steel  Gears  and  Pinions,  Anderson  Slack  Adjnsters,  G«ii«Mm  = 

=  Paint  Oils,   Clapp's   Fire  ResiBtlnc   Paint,   Dunham   Hopper   Door  = 

1  Device.   Feasible   Drop   Brake    StafTs.   A niclo- American    Varnishes.  2 

i  Paints,    Enamels.    Sarfaces.    Shop   Cleaner,   Johnson   Fare    Boxes,  = 

§  Drew  IJne  Material  and  Railway  Specialties.  Ferry  Side  BearLnss.  = 

=  Uiller  Trolley  Shoes,  Hartman  Centering  Center  Plates,  Eeonomy  = 

i  Power  Savins  Meters.  H.  and  W.  Electric  Heaters,  Oarland  Venti-  = 

i  lators,   Pitt   Sanderx.  National    Safety  Car  Equipment  Co.'s  One-  E 

=  Man   Safety   Cars,  Flaxlinum   Insulation.  | 

B  £ 

^mmiuiiiiiiiiMiiiMiiitiiiniiiiiiiiiiiiiiiiitiiiiiMiiiiiiMitiiiitHiiiiiiuitiiiiiiiiitiiiiiiiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiiiiiMiiiiiiiiiiniiiiiin 

tiiiiiiiiinininiiiiiiiiiiiiiiiiiiiitniriiitiiiiiiiiiiiiiiiiiriiiiiMiiiiiiriiiiiiiiriiiiiiiriiiiiiiiriiiiiiiiiiiniiitiiiitiiinriiiiiiiiiiiiiiiiiittiiiiitiiiti^ 

I  DREW  MOTORMEN'S 
I    SAFETY    MIRRORS 

I  Eliminate  Accident* 

i  Send  tar  Caialogn*  No.  IB 

\    DREW  ELECTRIC  &  MFG.  CO. 

=  Collamer  Ave.   and   Nickel   Plate 

I  Railroad.  Cleveland.  O.  | 

Sitiiiiiiuiiiiiiiimiiiiiiiiiiii I I Kiiiiiij riiiiiiiitiiiriiiniiiiiimiiiiiiimiiiiiiiiiimiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiimiiir 

■iiiiniiiiiiimiiiii tMiimiiiiMiiuiiiiriirriinriiiminiiniiiniiiniiiuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiimiiiiiiiiiiiiiiiiiiiiiiimiiiraiiis 

Company       ConA.:^  Direct  I 

Automatic        | 
Registration      | 

By  the  f 

Passenger        | 

Rooke  Automatic     | 
Register  Co. 

Providence,  R.  I 

^"'■■■•imiiitiuiiuiuiiiiimuitiiiimmiiiiiiiHiiiirriiiHiiniiiiirMirriiiniiimiiminiiiMifliiiiiniii'tipriNiiMiiiKiitniiiMtuiiiiiimii 


'jjiiiiiiiiliiiiiiiliiiiiuiiiiiiiii IIIIIII1IIIIIIIIIIIIIIIIIIII 11III1 iMliliil iinilllllllllliniiiillllKiiiniiiiiiiinlliiiHiiiitlllillilliv 

JiniinitiiiiiiiiiiiiiiiiiiiiiiiiiiiiititiiiiiiitiiiiiiiiiuiiuiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiMiiiiiiiiiiiiMiiiiiiiiiiiiiiitiiiiiimiiiiiiiiiiiitiiiiiiii^ 

I   McGuire-Cummings  Mfg.    I 
Company  | 

I       General   Offices — 111    West  Monroe   St.,   CHICAGO        I 

=  £ 

I     City  and  Interurban  Cars  and  Trucks,     | 

I  Snow  Sweepers  and  Plows  i 

I  I 

I     Express,  Combination  and  Work  Cars,     | 
I  Electric  Locomotives  | 


iiiimiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiuiiuiiiiiiiR 


^iiiiiiiiiiiiiiiiimiiiiiiimiiiniiiiiiiiuiiiiiiiniiimiiiniiiiiiuiiiiiiiiiiimiiu 

4;.iiii iiiiiiimiiii mm mimiiii uimiimiimiiiiroiimiii iiiimiimiimiiifn mim mim"iim| 


DAVIS  STEEL  WHEELS 

standard  for  Electric 
Railway  Service 

AMEEICAN  STEEL  FOUNDRIES 
1100  McCormich  Building  Chicago 


Vui iiiiiMii miimimii i i " i i mmmmimmmi iimmil mimiimi ill-- 

iiiiimiimiim imim iriimiiiirimiiimillliriiimlimiimiilH i mlimiiit liiiiimmiliir iimmiimiiimiiii^ 

•« —       m     ■  I  ii^M      STUCKI    I 
f  #U^^r     SIDE      I 

^      r^lvl^^  BEARINGS 


I"  = 


J 


A.  STUCK!  CO.     i 
OlUer  Bldi.  I 

Pitt«bur(h,  Pa.     5 


SiiiiiiiiniiiiiiiimiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiimiiminmiiimnmiiiiiiiimiHiiiiiiiuiiiiiiiiiiiiii lumiiimiimiiiinimiiiiniiis 
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Fare  Boxm 

Brill  Co..  The  J.  Q. 
Cleveland  Pare  Box  Co. 
Eoonom.v   Eieclrif   Devices  Co. 
Jobnson  Fare  Box  Co. 
National  Hallway  Appliance  Co. 

FeooM,  Woven  Wire  and  Fence 
Posta 
American  Steel  ft  Wire  Co. 

Fendera  and  Wheel  Guard* 

Brill  Co..  The  J,  G. 
Cleveland  Fare  Box  Co. 
Consolidated  Car  Fender  Co. 
Electric  Service  Soppliea  Co. 

Fibre  and   Fibre  Tablng 
Continental  Fibrt,  Co. 
Johns-Manville  Co..  H.  W. 
WeBtinfhouae  Elec.  &  M{(.  Co. 

Field  ColU  (See  Ck>iU) 

FUtera,  Water 

Scaife  U  Sona  Co„  Wm.  B. 

Fire  ExtlnrniahlnK  Apparataa 
Caatle.  Inc..  James  M. 

Floodlights 

Electric  Service  Suppllea  Co. 

Floorlns  Oompoaltlon 

American  Mason  Safety  Tread  Co. 

Flooring,  Gratinc 
Irvinr  Iron  Works 

Forsini* 

Columbia  M.  W.  A  M.  I.  Co. 

Ehireka  Co. 

Standard  Steel  Works  Co. 

Williams  &  Co..  J.  H. 

Froes,  Track    (See  Track  Work) 

Fnnnel  Castincs 

Wharton.  Jr..  A  Cte., 


Inc.,  Wm. 


Fases  and  Fnae  Boxes 
Chicago  Fuse  Uts.  (k>. 
Columbia  M.  W.  A  M.  I.  Co. 
(Jeneral  Electric  Co. 

Multiple    Elei-.    Products    Co. 
Westinrhouse  Elec.  A  Mfr.  Uo. 
WilUams  A  Co.,  J.  H. 

Fuses,  Reflllable 

Chlcaro  Fuse  Mfr.  Co. 
Columbia  M.  W.  A  M.  1.  Co. 

(Jeneral  Electric  Co. 

Ga<e*,  OU  and  Water 
Ohio  Brass  Co. 

Gasket* 

Power  Spedalty  Co. 
WestinrhoQse  Traction  Brake  <^. 

Ga*-EIeetrie  Oars 

(Jeneral  Electric  Co. 

Gas  Prodocers 

Westinrhouse  Elec.  A  Mfg.  (^. 

Gates,  Oar 

Brill  Co..  The  J.  G. 

Gear  Blanks 

Standard  Steel  Works  Co. 

Gear  Cases 

Columbia  M.  W.  A  M.  I.  Co. 

Electric  Service  Supplies  Co 
Westinrhouse  Elec.  A  Mffr   (Tb 

Gears  and  Pinions 

Bemis  Car  Truck  Co. 

Columbia  M.  W.  A  M.  I.  Co 

Electric  Service  Suppllea  Co. 

(General  Electric  <3o. 

National  Railway  Appliance  Co 

Nuttall  Co..  R.  D. 

Tool  Steel  Gear  A  Pinion  Co. 

OeneratinK  Se^,  Gas-Eleetrle 

(jeneral  Electric  Co. 

Oenermtora 

General   Blectne  ;««, 
Westlntrhouse  Elec.  I  mil.  J*. 

Ooncs   (See  Bells  and  OMics'f 

Oratea,  Chain 

Green  Enr.  Co. 

Greases    (See  Lubricant*) 

Grinders  and  Orindlnr  Snpplle* 
Metal  A  Thermit  (Jorp. 
Bailway  Track-work   Ck). 

Grinding  Blocks  and  Wbe^a 

Railway  Track-work  Co. 

Guards,  Trolley 

Electric  Service  SuppUea  Co. 
Ohio  Brass  Co. 

Harps,  Trolley 

Anderson  Mfr.  Co..  A.  A  J.  X. 
Electric  Service  Supplies  (^ 
Mor»-Jonea  B.  A  M.  Co. 
Nuttall  Co..  R.  D. 
Star  Brass  Works 

Hesdilchts 

Electric  Service  Supplies  Co. 
(Jeneral  Electric  (3o. 
Ohio  Brass  C!b. 
St.  Louis  Car  Co. 


Hesters,  C^    (Electric) 

Consolidated  Car  Heating  Co. 
Gold  Car  Heating-  A  Lighting  Co. 
National  Ry.  Appliance  Co. 
Smith  Heater  Co_  Peter. 

Heaters,  Oar,  Hot  Air  and  Water 

Cooper  Heater  Co. 
Smith  Heater  Co.,  Peter 

Heaters.  Car   (Stove) 

Electric  Service  Supplies  Co. 
Smith  Heater  Co..  Peter 

HolaU  and  Lifts 

Coltwibia  M.  W.  A  H.  I.  Co. 
Ford-Chain  Block  Co. 
Nlles-Bement-Pond  Co. 

Hose 

Ingersoll-Kand  0>. 

Hose,  Bridge* 
Ohio  Brass  Ck). 

Hydraulic  Machinery 

Niles-Bement-Pond  Co. 

Inspection 

Electrical  Testing  Lab's 


Instruments,  Measuring,  Testing  and 
Becordinj; 

Econom.v  Electric  Devices  Co. 
(Jeneral  Electric  Co. 
Westinghouse  Elec.  A  Mfg.  Co. 
Weston  Elec.  Instrument  (^. 

Insulating  Cloth,  Paper  and  Tape 

General  Electric  Co. 
Westingbouse  Elec.  A  Mfg.  Co. 

Insolation    (See  also  Paints) 
Anderson  Mfg.  Co..  A.  A  J.  M. 
Electric  Ry.   Equipment  Co. 
Electric  Service  Supplies  Co. 
General  Electric  Co. 
MitcheU-Rand  Mfg.  Co. 
Westlnghouse  Elec.  A  Mfg.  (^. 

Insulators    (See  also  Line  Material) 
Anderson  Mfg.  Co.,  A.  A  J.  M. 
Drew  Electric  A  Mfg.  Co. 
Electric  Railway  Equipment  Co. 
Electric  Service  Supplies  (^. 
General  Electric  Co. 
Ohio  Brass  Co. 
Westlnghouse  Elec.  A  Mfg.  Co. 

Insulator  Pins 

Electric  Service  Supplies  <3o. 
Hubbard  A  Co. 

Jacks    (See  also  Cranes,  Hoist*  and 
Lifts) 
Brill  Co..  The  J.  G. 
Buckeye  Jack  Mfg.  Co. 
Columbia  M.  W.  A  M.  I.  (^. 

Joints.  Rail 

Rail  Joint  Co. 

Zelnicker    Supply    Company,    Inc.. 
Walter  A. 

Journal  Boxes 

Bemls  Car  Truck  (k>. 
Brill  Co..  J.  G. 

Lamp  Guards  and  Fixtures 

Anderson  Mfg.  Co..  A.  A  J.  M. 
Electric  Service  Supplies  (3o. 
General  Electric  Co. 
Westlnghouse  Elec.  A  Mfg.  Co. 

[Amps,   Arc  and   Incandescent    (See 
also  Headlights) 
Anderson  Mfg.  Co^  A.  A  J   M. 
General    Electric   Co. 
Weatmgbouse  Elec.  A  Mfg.  Co. 

Lamps,  Signal  and  Maracr 
Ohio  Brass  Co. 

I.Athe  Attachment* 
Williams  A  Co..  J.  H. 

Lathes,  Oar  Wheel 

Niles-Bement-Pond   (So. 

Lightning  Protection 

Anderson  Mfg.  Co..  A.  A  J.  M. 
Electric  Service  Supplies  <3o. 
General  Electric  Co. 
Ohio  Brass  Co. 
Westlnghouse  Elec.  A  Mfg.  Co. 

Line    Material    (See    also    Brackets, 
Insulators,  Wires,  etc.) 
Anderson  Mfg.  Co..  A.  A  J.  H. 
Archb^lJBrady  Co. 
Columuia  M.  W.  A  M.  I    Co 
Drew  Electric  A  Mfg.  Co. 
Electric  Railway  Equipment  Co 
Electric  Service  Supplies  Co 
Eureka  Co. 


(Jeneral   Electric  Co. 
Hubbard  A  (%. 
Ohio  Brass  Co. 
Westlnghouse  Elec.  A  Mfg.  Co. 

Loaders,  Wagon,  Truck  or  Car 
Portable  Machinery  Co. 

Locking  Spring  Boxes 

Wharton.  Jr..  A  C!o..  Wm. 

Locomotives,  Electric 

Brill  Co.,   The  J.   G. 
(Jeneral  Electric  Co. 
McGuire-Cummings  Mfg.  Co. 
Westlnghouse  Elec.  A  Mfg.  Co. 

Lubricating  Engineers 
Galena-Signal  Oil  Co. 

Lubricants.  Oil  and  Grease 

Galena-Signal  Oil  Co. 

Macliine  Tools 

Coltuibia  M.  W.  A  H.  I.  Co. 

Nlles-Bement-Pond  Co. 

Machine  Work 

Columbia  M.  W.  A  M.  1.  Co. 

Magnet  Wire 

Belden  Mfg.  Co. 

Mauanese  Steel  Castings 
Wharton,  Jr,.  A  Co..  wm. 

JIanganesx   Steel    Special    Track 
Work 

Wharton.  Jr.,  &  Co..  Wm, 

.Meters,   Car,    Watt-Hour 

Economy   Electric  Devi».^s  Co, 

.Meters   (See  Instrument*) 

Electric  Service  Supplies  Co, 

Mirrors  for  Motormen 

Drew  Elec,  A  Mfg.  Co. 

Molded  Insulators  and  Parts 

Belden  Mfg.  Co. 

Motormen's  Seats 

Electric  Service  Supplies  Co. 
Wood  Co.,  Caias.  N. 

Motors.  Electric 

Westlnghouse  Elec.  A  Mfg.  Co. 

Motors  and  (Jenerators.  Sets 
General  Electric  Co. 

Nuts  and  Bolts 

Barbour-Stockwell  C!o. 
Bemis  Car  Truck  Co. 
Columbia  M.  W.  A  M.  I.  Co 
Hubbard  A  Co. 

Ohmmeters 

Weston  Eleet'I  Instrument  Co. 

OUs   (See  Lubricants) 

Packing 

Westlnghouse  Elec.  A  Mfg.  Co. 

•""i".'*  an?  Vamlshe*    (Insulating) 
MitcheU-Rand  Mfg.  Co. 

Palnto  and  Yamlshes  for  Woodwork 

National  Ry.  Appliance  Co. 

Paving  Material 

American  Brake  Shoe  A  Pdry  Co 
Barrett  Co.,  The 

Paving  Pitch 

Barrett  Co,,  The 

Pickups,  Trolley  Wire 

Electric  Service  Supplies  Co 
Ohio  Brass  Co. 

Pinion  Pullers 

Columbia  M.  W.  A  M.  I    Co 
HUectric  Service  Supplies  Co 
General  Electric  Co. 
Wood  Co.,  C%a8.  N. 

Pbilons   (See  (Jears) 

Pins.  Case  Hardened,  Wood  and  Iron 

Bemis  Car  Truck  C!o. 

Electric  Service  Supplies  Co 

"hlo  Brass  Ck). 

Westlnghouse  Traction  Brake  Co. 

Pipe  Fittings 

Power  Specialty  Co. 
Standard   Steel  Works  Co, 
Westlnghouse  Traction  Brake  Co. 

rianers    (See  Machine  Tools) 
Pliers,    InsDiated 

Electric  Service  Supplies  Co, 

Pneumatic  Tools 
IngersoII'Rand  Co, 

Pole   Reinforcing 
Hubbard  A  Co, 


Poles,  Metal  Street 

Bates  Expanded  Steel  Truss  Co. 
Electric  Railway  Equipment  Co. 
Hubbard  A  Co. 

Pole  Sleeves 

Drew  Elec.  A  Mfg.  Co. 

Poles,  Trolley 

Anderson  Mfg,  Co,.  A.  A  J.  M, 
Columbia  M,  W.  A  M.  L  Co. 
Electric  Service  Supplies  Co. 
Nuttall  Co..  R.  D. 

Poles,  Tubular  Steel 

Electric  Railway  Equipment  (3o. 

Power  Saving  Devices 

Arthtir  Power-Saving  Recorder 
Co. 

Econom.v   Electric   Devices  Co. 
National  Ry.  Appliance  Co. 

Preser*-atlves 

Barrett  Co..  The 

Pressure  Regulators 

(Jeneral  Electric  Co. 

Ohio  Brass  Co, 

Westlnghouse  Elec.  A  Mfg.  Co. 

Pumps 

ScHutte  A  Koerting  Co. 

Punches,  Ticket 

Bonney-Vehslage  Tool  Go. 
International  Register  Co..  The 
Wood  Co..  (aias.  N. 

Purifier*,  Feed  Water 

Scaife  A  Sons  Co..  Wm.  B. 

BalU 

Foster  Co.,  L.  B. 
Lackawanna  Steel  Co. 

Rails,  New 

Cambria  Steel  Co. 

Sail  Grinder*   (See  Grinder*) 

Bail  Joint  Plates 

Lackawanna  Steel  (To. 

BaU    Welding    (See    Brazing    and 
Welding  Proeeases) 

Bail  Welding  and  Bonding  Co, 

Ralls,  Relaying 
Foster  Co..  X.  B. 
Zelnicker.  Walter  A.,  Supply  (Jo., 
inc. 

Bailway  Safety  Switclua 

Westlnghouse  Elec.  A  Mfg.  Co. 


BriU  Co..  The  J.  G. 
Electric  Service  Supplies  Ck). 
McGuire-Cumminga  Mfg.  Co. 
St.  Louis  Car  Co. 

Recorders.   Power-Saving 

Arthur  Power-Saving  Recorder  Co. 

KMlsters  and  Fttinga 

Brill  Co.,  The  J.  <i. 
ETlectric  Service  Supplies  Co, 
International  Register  Co..  The 
Rooke  Automatic  Register  (}o 

Reinforcement,  Concrete 
American  Steel  A  Wife  Co. 

Repair    Shop    Appliance*    (See   also 
CoU  Banding  and  Winding  Ma- 
chines) 
Columbia  M.  W.  A  M,  I.  Co. 

Electric  Service  Supplies  Co. 

Rrpalr  Work    (See  also  Colls) 
Cleveland  Arinature  Works 
Columbia  M.  W.  A  M.  I.  Co. 
(Jeneral  Electric  Co. 
Indei)endent  Lamp  A  Wire  Co. 
Westlnghouse  Elec.  A  Mfg.  Co. 

Beplacers,  Car 

Colombia  M.  W.  A  M.  L  (k>. 
Electric  Service  Supplies  To 

Resistance,  Grid 

Columbia  M.  W.  A  M.  I.  (^>. 

Resistance,  Wire  and  Tube 

(Jeneral  Electric  Co. 
Westlnghouse  Elec.  A  Mfg.  Co. 

Aetrievers,    Trolley     (See    Catchers 
and  Retrievers,  Trolley) 

Rheoatata 

General   Electric  Co. 
Westlnghouse  Blec.  A  Mfg,  Co. 

Roofing,   Building 

Barrett  Co.,  The 

Rubber  Covered  Wire*  and  OaMe* 

Belden  Mfg.  Co. 

Sanders,  Track 

Brill  Co..  The  J.  G, 
Columbia  M.  W,  A  M,  I.  Co, 
Electric  Service  Supplies  (5o. 
Ohio  Brass  Co, 
St,  Louis  Car  Co 

Sash  Flxtnre*,  Oar 
Brill  Co..  The  J.  O 

Schools.  CorreHpondenre 

.A.mer,   School    of  Correspondence 

Scrapers,   Track     (See   Cleaners   and 
Scrapers,  Track) 

.Seats,  Car    (See  also  Rattan) 
Brill  Co..  The  J.  G. 
St,  Loula  Car  Co. 
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3  5    = 

Brake  Shoes  J  |  Iinpenal  Tie  Tampers 

I    A.E.R.A.  Standards   |l 

I   Diamond  "S"  Steel  Back  is  the  Best  Type  I  | 


Standard 
Patterns 

for 


SAFETY 
CAR 


D-67  for  Narrow  Treads 
D-«7  for  Wide  Treads 


I  American  Brake  Shoe  and  Foundry  Go. 

I  30  Church  Street,  New  York 

I      332  So.  Michigan  Ave.,  Chicago  Chattanooga,  Tenn. 


2-Tool  or  4-Tool  Outfits 
Electric  or  Gasoline  Power 

Let  us  send  you  Bulletin  9123 

INGERSOLL-RAND 
COMPANY 

*         •    GENERAL    OFFICES.  II  BROADWAY.  NEWnrORK   ♦        ♦ 
ooMesT/c  ofrfces  jl  fo^cigm  ofwc£s 


C»l'^^ 


rt? 


IttSHAM  H.T.^i^^Jrii  I    V%  MILAN  ilKTUCa  CMLI  kUIMM  AIKM 

Kcxico  ciTv  tuMiu  viveovvu  ■  c  : 


Af*fH.Y  TO  f/eA0esr  orrtce 
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The  Independent  Lamp  &  Wire  Company 


announce  to  the  trade  that  it  has 
Insulated  Magnet  Wire  which  will 
Magnet  Wire. 

Our  Patented  W-E  SALAMANDER  WIRE  has 
been  especially  built  for  filling  a  long  felt  want  of 
a  real  suitable  armature  coil  wire. 

Our  W-E  SALAMANDER  WIRE  has  high  dielec- 
tric qualities,  is  moistureproof,  fireproof,  acid  and 
oilproof. 

Our  W-E  SALAMANDER  WIRE  is  not  an 
experiment.  It  has  been  thoroughly  tested  by  our 
coil  experts  in  our  own  coil  department. 

Our  W-E  SALAMANDER  WIRE  is  manufac- 
tured at  temperatures  that  will  carbonize  cotton. 
All  coil  users  know  an  occasional  overload  effects 
cotton  insulated  armature  coils,  resulting  in  an  inter- 
rupted service,  loss  of  production,  increase  in  manu- 
facturing costs  and  increase  in  overhead  expense. 


patented  a  new  and  superior  Asbestos 
be  known  as  Salamander  W.  E.  Finish 


Our  W-E  SALAMANDER  W^IRE  assures  you  of 
continuity  of  service  more  so  than  any  other  wire 
in  the  market. 

Our  W-E  SALAMANDER  WIRE  has  an  insula- 
tion coating  of  pure  asbestos,  absolutely  free  from 
all  molecular  moisture  and  is  treated  with  compound 
and  heat  in  such  a  way  that  the  asbestos  resembles 
rawhide. 

Our  W-E  SALAMANDER  WIRE  exhibits  such 
a  perfect  amalgamation  of  the  conductor  and  the 
insulation  coating  that  it  only  can  be  removed  by 
means  of  suitable  scrapers,  which  we  furnish  gratis. 
Our  W-£  SALAMANDER  WIRE  is  practically 
immune  to  hammer  blows  and  the  conductor  can 
be  deformed  without  damaging  the  insulation  cov- 
ering. 


Independent  Lamp  &  Wire  Co.,  Inc. 

1737  Broadway,  New  York  City 


Works:    York,    Pa.;    Weehawken,    N.    J. 
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8«cond-Hiuid  Eaolpimt 
Archer  &  Baldwin 
Cleveland  Armature  Works 
Foater  Co..  L.  B. 
Hyman  Mlchaela  Co. 
Zelnicker  Supply  Co.,  Inc., 
Walter  A. 

ghncln,   Veatibule 
Brill  Co.,  The  J.  O 

Bhorela 

Brill  Co..  The  J.  O 
Hubbard  &  Co. 

Slicnalfi.  Car  Starting 

Consolidated  Car  Heallnir  Co. 
Electric  Service  Supplies  Co. 
National  Pneumatic  Co..  Inc. 

SIrnal  STateml,  Block 

Electric  Service  Suppliea  Co. 
Nachod  Signal  Co.,  Inc. 
n.  S.  Electric  Signal  Co. 
Wood  Co..  Cbas.  N. 

SlrnsI    Sratems,    Highway    Craning 

Nachoa  Signal  Co.,  Inc. 
C.  S.  Electric  Signal  Co. 

SUck   Adjusters    (See   Braks   Ad- 
justers) 

BhtE 

Carnegie  Steel  Co. 

81e«t  Wheels  and  CntterR 

Anderson  Mtg.  Co.,  A.  ft  J.  M. 
Columbia  M.  W.  &  M.  I.  Co. 
Drew  Electric  &  Mfg.  Co. 
Electric  Railway  Equipment  Oo. 
More-Jones  Brass   &  Metal  Co. 
Nuttall  Co..  R.  D. 

Snow-Plows,  Sweepers  and  Brooms 

Brill  Co..  The  J.  G. 
Columbia  M.  W.  &  M.  1.  Co. 
Consolidated  Car  Fender  Co. 
McGuire-CummingB  Mfg.  Co. 

Soldering  and  Bracing  Apparatus 
(See  Welding  Processes  and 
Apparatus) 

Solderless  Connectors 
Frankel  Connector  Co, 

Spikes 

American  Steel  *  Wire  Co 

Splicing  Compounds 

Westinghouse  Elec.  &  Mfg.  Oo. 

Splicing    Sleeves 
Connectors) 


Strand 

Copper  Clad  Steel  Co. 
Boebling's  Sons  Co..  J.  A. 

Structural  Steel 

Lackawanna  Steel  Co. 

Subway  Orating 
Irving  Iron  works 

Superheaters 

Babcock  &  Wilcox  Co. 
Power  Specialty  Co. 

Sweepers,   Snow    (See   Snow    Plows, 
Sweepers  and  Brooms) 


Works 
(See  Track  Special 


(See    Clamps    and 


Springs,  Car  and  Truck 

American  Steel  Foundries 
American  Steel  &  Wire  Co. 
Bemis  Car  Truck  Co. 
Brill  Co..  The  J.  G. 
Standard  Steel  Works  Co. 

Sprinklers,  Track  and  Boad 

Brill  Co.,  The  J.  O. 
McGulre-Cummings  M(g.  Co. 
St.  Louis  Car  Co. 

Steel  Castings 

Wharton,  Jr..  &  Co„  Wm. 

Steps,  Car 

American  Mason  Safety  Tread  Co. 
Irving  Iron  Works 
Universal  Safety  Tread  Co. 

Steps,  Ladder  and  Stairs   (noo- 
slippbig) 

Irving  Iron  Works 

Steps,  Safety 

Irving  Iron  Works 

Stokers,   Mechanical 
Babcock  &  Wilcox  Co. 
Green   Engrg.  Co. 
Westinghouse  Elec.  &  Mfg.  Co, 


Swttchboxes 

Chicago  Fuse  Mfg. 


Co. 


Tools,   Track  and   Miscellaneous 
American  Steel  &  Wire  Oo 
Columbia  M.  W.  &  M.  I.  Co. 

Electric  Service  Supplies  Co. 
Hubbard  &  Co. 
Railway  Track-work  Co. 


Storage   Batteries 
Storage) 


(See   Batteries, 


Switches  and  Switrhboarda 

Anderson  Mfg.  Co..  A.   k  J.  M. 
Electric  Service  Supplies  Co. 
General   Electric  Co. 
Westinghouse  Elec.  &  Mfg.  (30. 

SyncliroBCopes 

Weston  Elec'l  Instrument  Co. 

Tampers,   Tie 

IngersoU-Band  Co. 

Tanks,  Ash  and  Coal  Storage 

Green    Engineering   Co. 

Tapes  and  Cloths  (See  Insulating 
Cloth,   Paper  and  Tape) 

Telephones  and   Parts 

Electric  Service  Supplies  Co. 

Testing,  Commercial  and  Blectrical 

Ele<rl  Testing  Laboratories 

Testing  Instruments  (See  Instru- 
ments, Electrical  Measuring, 
Testing,    etc.) 

Thermostats 

Consolidated  Car  Heating  Co. 
Gold  Car  Heating  &  Lighting  Co. 
Railway  Utility  Co. 
Smith  Heater  Co.,  Peter 

Ticket  Choppers  and   Destroyen 

Electric  Service  Supplies  Co. 

Tie  Plates 

Cambria  Steel  Co. 
Lackawanna   Steel  Co, 

Ties,  Mechanical 

Dayton   Mechanical  Tie  Co. 

Ties  and  Tie  Rods,  Steel 
Barbour-Stockweil  Co. 
International   Steel   Tie  Co. 

Ties.  Wood  Cross  (See  Poles,  Ties, 
Posts,  etc.) 

Tongue  Switches 

Wharton,  Jr.,  &  Co.,  Wm. 

Tool  Holders 

Williams  &  Co..  J.  H. 

Tool  Steel 

Carnegie  Steel  Co. 

Tools,  Thread  Cutting 
Williams  &  Co..  J.  E. 


Towers  and  Transmission  Structures 
Archbold-Brady  Co. 
Bates  Expanded  Steel  Truss  Co. 
Westinghouse  Elec.  *  Mfg.  (30. 

Track  Bolts  and  Spikes 

Lackawanna  Steel  Co. 

Track  Expansion  Joints  

Wharton.  Jr..  &  Co..  Wm. 

Track,  Special  Work 
Barbour-Stockweil  Co. 
Cleveland  Frog  &  Oossing  Co. 
Columbia  M.  W.  .t  M.  I.  Co. 
Engel   &  Hevenor 
Ramapo  Iron  Works 
St.  Louis  Frog  &  Switch  Co. 
Wharton.  Jr..  &  Co..  Inc..  Wm. 

Transfer  Tables 

Archbold-Brady  Co. 

Transfers  (See  Tickets) 

Transformers 

General  Electric  Co. 
Westinghouse  Eire.  &  Mfg.  Co. 

Treads.  Safety,  Stair,  Car  Step 

American  Mason  Safety  Tread  Co. 
Universal   Safety  Tread  Co. 

Trolley  Bases 

Anderson  Mfg.  Co..  A.  &  J.  M. 
Electric  Service  Supplies  Co. 
(^neral  Electric  Co. 
Nuttall  Co..  R.  D. 
Ohio  Brass  Co. 

Trolley  Wire 

Anaconda  Copper  Mining  Co. 

Bridgeport  Br.iss  Co. 
Copper  Clad  Steel  Co. 

Trolley  Bases,  Retrieving 

Anderson  Mfg.  Co..  A.  &  J.  M. 
Electric  Service  Supplies  Co. 
General  Electric  Co. 
Nuttall  Co..  R.  D. 
Ohio   Brass  Co. 

Trolleys  and  Trailer  Systems 

Ford  Cliain  Block  Co.       ______ 

Trolley   Wheels    (See    Wheels,   Trol- 
ley) 

Trolley  Wire 

American  Steel  &  Wire  Co. 
Roebling's  Sons  Co.,  John  A. 

Trucks.  Car 

American  Steel  Foundries 
Bemis  Clar  Truck   Co. 
Brill  Co..  The  J.  G. 
McGuire-Cummings  Mfg.  Co. 
St.  Louis  Car  Co. 

Turbines,  Steam 

General    Electric  Co. 
Terry  Steam  Turbine  Co. 
Westinghouse  Elec.  &  Mfg.  Co. 

Turnstiles 

Perey  Mfg. 


Valves 

Ohio  Brass  Co. 

Westinghouse  Tract'on  Brake  Co 

Tending  Machines,   Drinking  Cup 

Individual  Drinking  Cup  Co..  Inc. 

Ventilators,  Car 

Brill  Co.,  The  J.  Q. 

National   Railway  Appliance  Co. 

Railway  DUlity  Co. 

St.  Louis  Car  (ki. 

Vises,  pipe 

Williams  &  Co..  J.  H. 

Voltmeters    (See  Instruments) 
Weston  Elec.  Instrument  Co. 

Water  Softening  A  Purl^rlng  System* 
Scaife  &  Sons  Co.,  Win.  B. 

Wattmeters 

Weston  Elec'l  Instrument  Co. 

Welded  Rail  Joints 

Rail  Welding  &  Jlonding  Co. 

Welders,   Portable   Rlrctrlc 

Electric  Railway  Improvement  Co. 
Rail  Welding  A  Boiiding  Co. 

Welding  Processes  and   Apparutus 

Electric  Railway  Improvement  Co. 
(Jeneral   Electric  Co. 
Metal   &  Thermit  Corp. 
Rail  Welding  &  Bonding  Co. 
Westinghouse  Elec.  A  M^g.  Co. 

Wheel     Guards      (See     Fenders     and 
Wheel  Guards) 

Wheel  Presses   (See  Machine  Tools) 

Wheels.  Car,  Cast  Iron 
Bemis  Car  Truck  Co 
Griffin  Wheel  Co. 

Wheels,  Car,  Steel  and  Steel  Tired 
American  Steel  Foundries 
Bemis  Car  Truck  Co. 
Standard  Steel  Works  (3o. 

Wheels,  Trolley 

Anderson  Mfg.  Co..  A.  &  J.  M. 
Columbia  M.   W.  It  M.  I.  Co 
Electric  Railway  Equipment  Co. 
Electric  Service  Supplies  Co. 
Eureka  Co. 
(Scneral  Electric  Co. 
More-Jones  B.  &  M.  Co. 
Nuttall  Co.,  R.  D. 
Star  Brass   Works 

Whistles,  Air 

(Scneral  Electric  Co. 

Ohio  Brass  Co. 

Westinghouse  Ttaction   Brake  Co 

Wire  Ro|>e 

American    Steel    &    vs'ire   Co. 
Copper  Clad   Steel  Co. 
Roebling's  Sons  Co..  John  A. 

Wires  and  Cables 

Aluminum  Co.  of  .\merica 
American  Elec'l  Works 
American  Steel  A  Wire  Co. 
Anaconda  Copper  Mining  Co. 
Belden  Mfg.  Co. 
Bi'idpeport   Brjtss  Co. 
Copper  Clad  Steel  Co. 
(General  Electric  Co. 
Okonite  Co 

Roebling's  Sons  Co..  John  A. 
Westinghouse  Elec.  A  Mfg.  Co. 


Co.,  Inc. 


Wood  Preservatives 

Barrett  Co..  The 


Wrenches 

Williams  A  Co.. 


J.  H. 
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Russell  Mfg.  Co.  i    1 


'takers    of 

Triggerlock 

Reversible 

Controller  Fingers 

which   last   for  years.      The   tips  are   renewable   and   reversible 
U.  5.  Factory:  814-18  Bath  Avenue,  Niagara  Falls^  N.  Y. 
Canadian  Factory:   557   King  St..  West,  Toronto,   Canada 

ntiittiiiiiniiiniiiiiiiiiiiiiiitiiiiuMiiiitiiiiiiiiiiiiiiiiiiMiiitiiiiiiiiiirtiiiiiiiiiiiiiiiiiriiiiMiiiiiiMiiiiiiiiiiiiiitiriiiiiiiMiiiiiiitiiiiiiiiiitiiii 


Bound  Brook  Trolley  Wheel  Bushings  § 

Give  Longer  and  Better  Service  -| 

I  '"pHERB  are  more  Bound  Brook  (Oil-less)  Trolley  Wheel  Bushtngi  In  use  = 
=  X  today  than  aU  other  makes  combined.  That  is  Serause  Bound  Brook  Bush-  S 
I      Ings.   by  virtue  of  their  construction.    Invariably  outlast  all  other  typei,  5 

I  All  Genuine  Craphited  Oit-less  Bushings   have  1 

=  always    been   made   txt   Bound   Brook,   U.  S.   A.  i 

I        BOUND  BROOK  OIL-LESS  BEARING  COMPANY        I 

I      Bound   brook.   New   Jersey  Detroit  Office:    1723  Ford  Bldg.     f 

iiimiiiinniiiiiiiiiiimimiimiirmirniMMiiiriiiiiintiMiiiti iimittiiiiintMimiimniiiiiiiiMtimmiimmniiMiiMiiiiiiiiiuiimii^ 
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I  pAH'WAi(  I  f-riuiTy  f;oMPAN}(  | 

I                                                      Sole  Manufacturerg  | 

I                    "HONEYCOMB"   AND   "BOUND   JFT"   VKNTILATOB8  i 

i  for  Monitor  and    Arch    Roof  Cars,    and    all   .^lasses  of   buildings;  i 

I                              also    E1.ECTBIC   THEB.MOMETER   CONTKOL  i 

S                                                of  Car  Temperatures.  = 

1  lU-iai    WEST   2SD   ST.  WMte  for  1328   BROADWAY 

I  Chicago,  111.  Catalogue  N>w  Vork.  N.  V. 

Pvsiiiiitinininniimiinminiininininimniiiiiiiiiiiiiiriniuiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiimtiiiimiiiimiiiiiiiiniiiiiiij 
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Compare  Tli< 


eni-:^ 


Tbe  faint  liKht  of  a  candle  and  the  Btront;  rays 
of  a  searchlight.  They  represent  the  compara- 
tive efflciepcy  of  other  ways  of  flndtog  what 
you  want  and  advertlslne  for  It  In  the 


613  i 


I      1    Employment 


I 


SEARCHLIGHT  SECTION 

Equipment 


Business  OpDoniinitiu    | 
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Felliiii;  the  II  f  nerji  red  cedur  in  the 
ivnods  of  the  great  I'acijii  iilape. 


Peeling,  scaling  and  inspecting  Western 
red  cedar  poles  in  ivoods,  IVashington. 


Poles    aivaiting  cars  for  shipment  to 
concentration  yards. 


A  Pole  Story 
with  a  MorsJ 

THESE   original    photographs 
show  the  whole  production  of 
creosoted  (butt-treated)  cedar  poles. 

Decay  is  largely  responsible  for  the 
present  extensive  reconstruction  of 
transmission  lines.  Unless  preserva- 
tive treatment  is  adopted  the  same 
experience  will  be  repeated  until  the 
pole  supply  is  exhausted. 

Carbosoted  cedar  poles  have  be- 
come the  standard  for  the  best  type 
of  transmission  line  because  of  their 
natural  suitability  and  the  perma- 
nence of  the  Carbosota  treatment  as 
a  protection  against  decay. 


Western  red  cedar  poles,  100  ft.  long, 
aivaiting  unloading  at  E'verett,Wash. 


S.  S.  William  Chatham  ready  to  cast 

off  at  Everett  ivilh  largest  cargo  of 

poles  ever  exported  from  V.  S. 


Poles  piled  for  seasoning  in  concentra- 
tion yard. 


For    full    information 
folder  No.  406. 


write    for 


Company 


Chicago  Philadelphia   Boston  St.  Loois 

Cincinnati        Pittsburnh       Detroit  New  Orleans 

Kansas  City   Minneapolis     Dallas  Nashville 

Peoria  Atlanta         Duluth 

WaahinKton    Johnstown     Lebanon 
Toledo  Columbus      Richmond 

Elizabeth        Butfalo  Baltimore 

Denver  Jacksonville 

THE  BARRETT  COMPANY,  Limited:    Montreal    Toronto   Winnipeg 
Vancouver  St.John,  N.  B.  Halifax.  N.  S.  Sydney,  N.S. 


New  York 

Cleveland 
Birmingrham 
Syracuse  Seattle 

Salt  Lake  City    Bangor 
Youngstown        Milwaukee 
Latrobe  Bethlehem 

Omaha  Houston 


Truinioad  oj  butt-treated  Western  red 
cedar  poles  leading  treating  piant. 


Open  Tank  process  creosoting  plant  of 

the  Western  Pole  Presen'vers, 

Sandpointj  Idaho. 


Scars  butt-treated  lie Jtern  red  cedar  poles  after  loading 
from  treating  tank.    National  Pole  Co, ,  Everett^  Wash. 


Oiir    uf   ilic    (>i'iu    I'mik  pro,- Si   pole 

creosoting  plants  of  Baxter  fi?  Jordan^ 

Wilmington^  Calif 
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ALPHABETICAL  INDEX  TO  ADVERTISEMENTS 


PWS 

AUisoQ   &  Co..   J.  B 21 

Alumuum  Co.  of  America 2& 

Amer.  Brake  Shoe  &  Pdnr.  Co.  .  43 

American   Car  Co 49 

American    Electrical    Works. ...  3U 

American  Mason  S.  T.  Co 4ti 

Amer.   Srhool   of  Correspondence  I  o 

American    Steel    Foundries 4. 

American  Steel  &  Wire  Co 30 

Anaconda  Copper  Mining  Co.  . .  .  30 

Anderson  Mfg  Co..  A.  &  J.  M.. .  30 

Archbold-Brady   Co 30 

Archer  &  Baldwin.  Inc 38 

Arnold  Co..  The 20 

Arthur     Power-Savlni    Becorder 

Co 34 

Automatic  Beclosing'  Circuit 

Breaker  Co 32 


Babcock  &  Wilcox  Co 32 

Barbour-Stookwell    Ctt 31 

Han-ett   Co..   The 4.5 

Bates  Expanded  Steel  Truss  Co.  27 

Beeler.  John  A 20 

Belden  Ktg.  Co 33 

Bemis  Car  Truck  Co 47 

Bonney-yehsIa«:e   Tool   Co 34 

Bound  Brook  Oil-less  Bearing:  Co.  44 

Bridgeport   Brass  Co 6 

Brill  Co.,  The  J.  G 49 

Buckeye  Jack  Ittg.  Co 34 

Byllesby  Engineering  &  Hanage- 

ment  Corp 21 


Cambria  Steel   Co 22 

Cameron  Electrical  Mlg.  Co 33 

Chicago  Fuse  Mfg.  Co 47 

Clark  &  Co.,  E.  W 20 

Cleveland    Armature   Works 38 

Cleveland  Fare  Box  Co 34 

Cleveland  Prog  &  Crossing  Co. .  .    31 

Collier.  Inc.,  Barron  G 16 

Columbia  M.  W.  &  M.  I.  Co 48 

Columbus  Ry.  Power  ALifht  Co.   38 

Consolidated  Car  Fender  Co 47 

Consolidated  Car  Heating  Co 34 

Continental    Fibre  Co..   The....   34 

Copper   Clad    Steel    Co 31 

Cooper  Heater  Co..  The 34 


Uayton  Mechanical  Tie  Co 10 

Diflereatial  Car  Co ; .   3.5 

Drew  Electric  &  Mfg.  Co......   41 


Paca 

Economy  Electric  Devices  Co .  . . 

Front  Cover 

Electric  Equipment  Co 38 

Electric  Railway  Equipment  Cb.  30 
Electric  Railway  ImproT.  Co.. .  28 
Electric  Service  Supplies  Co.  .  .  .    11 

Electric  Storage  Battery  Co 35 

Electrical  Testing  Laboratories. .   21 

Engel  &  Hevenor 21 

Eureka  Co 30 


Federal  Light  &  Traction  Co    .  .    30 

Peustel,  Robt.  M 20 

Ford.  Bacon  &  Davis 20 

Ford  Chain  Block  Co 33 

.For    Sale"     Ads 35-39 

Foster  Co..    H.   M 36 


Galena-Signal  Oil  Co 17 

General  Electric  Co.  .18.  BackOOTW 

Gold  Car  Heating  A  Ltg.  Co 34 

Green  Engineering  Co 33 

Griffin   Wheel  Co 21 


"Help  Wanted"  Ads 3  J 

Hemphill  &  Wells .■ *5o 

Hoist.  £Mglehardt  W 20 

Hubbard  &  Co 31 

Hyman-Michaels    38-39 


Independent  Lamp  &  Wire  Co..  43 

Individual  Drinking  Cup  Co. . . .  34 

IngersoU-Rand   Co 43 

International  Register  Co.,  The.  34 

International  Steel  Tie  Co.,  The.  9 

Irving  Iron  Works 46 


Jacobs  &  Co.,  J.  L 20 

Jackson.  Walter 20 

Jeandron,    W.  J 28 

Johnson  Fare  Box  Co 14 

Jurney.  Oscar  C 21 


Pace 

Kelly-Cooke    Co 2 

Eublman  Car  Co 49 


Lackawanna   Steel.  Co 

Lewistown     &     Reedsville     Elec. 
Ry.     Co 


MacGovern    &   Co 38 

McGuire-Cummings  Mlg.  Co ...  .  41 

Mason    Tire   &   Rubber  Co 38 

Metal  &  Thermit  Corp 23 

Meyerson.  Joseph 36 

Mitchell-Rand  Mfg.  Co 33 

More-Jones  Brass  &  Metal  Co . . .  25 

Multiple   Electric  Products  Co. . .  32 


Kachod  Signal  Co..  Inc 3U 

National  Brake  Co 19 

National  Pneumatic  Co..  Inc...  13 

National  Railway  Appliance  Co.  4 

New   York    Railways   Co 36 

Niles-Bement-Pond  CO 33 

Nuttall  Co.,  R.   D 29 


Ohio  Brass  Co 7 


Parsons,   Klapp.   BrlnckerkoC  * 

Douglas   20 

Percy  Mfg.  Co.,   Inc 4  7 

Portable  Machinery  Co 32 

Positions  Wanted  and  Vacant . .    35 
Power  Specialty  Co 32 


B 

Paco 

Rail  Weldmg  &  Bonding  Co 12 

Bail  Joint  Co 31 

Railway  Track-work  Co 8 

Railway   Utility  Co 44 

Ramapo  Iron  Works 47 

Reading  Engineering  Co 36 

Republic    Engineers    Ino 20 

Richey,   Albert  S 20 

Roebling's  Sons  Co.,  John  A. . . .  30 

Rooke  Automatic  Register  Co. .  4  1 

Ross  Power  Equipt.  Co 38 

Russell  Mfg.  Co 44 


Safety  Car  Devices  Co .5 

St.  Louis  Car  Co 26 

St.  Louis  Prog  &  Switch  Co.  . . .  31 

Samson  Cordage  Works 47 

Sanderson    &    Porter 20 

Scalfe  &  Sons  Co..  Wm.  B 33 

Scofleld  Engineering  Co 21 

Uciirchlifrht    Section 35  -39 

Smith  &  Co..  C.  E 20 

Smith  Heater  Co.,  Peter 40 

Standard  Steel  Works  Co 24 

Star  Brass   Works 47 

Stone  &  Webster 20 

Stuckl  Co.,  A 41 


Terry   Steam   Turbine  Co 32 

Tool  Steel  Gear  t  Pinion  Co. . .    27 
Transit    Equipment    Co 37 


V.  a.  Electric  Signal  Co 30 

United  State*  Graphite  Co 3,5 

Universal  Safety  Tread  Co 4  (i 


"Want"  Ads 35 

Wason  Mfg.  Co 49 

Westinghouse  Elec.  &  Mf^.  Co.2.    26 
Westlnghonse  Traction  Brake  Co.     4 

Westmoreland    Ry.    Co 36 

Weston  Elec'l  Instrument  Co .  , .  41 

Wharton,  Jr..  &  Co..  Wm 31 

White  Engineering  Corp., 

The   J.    G 20 

Williams  &  Co.,  J.  H 33 

Wish  Service.  The  P.  Kdw 21 

Wood  Co.,  Chas.  N 31 


amiiniiuiiiiiitiiitiiitiiiiiiiiiiiailllilliuiuiililliiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiiimirmiiiiiiiitiniiiiiiiiiiiiiriiiiimiiiiniii niiiiiiinic     ^iiiniiiiriiiiiiiiiiiiiii tiiiimiiuiiiiiiiiiiiiim iiiiiiiMiiniiir iiiiiiiiiiiirijiiiiiiiriiiiiiiiiii m 11 lu 

I    StlliUliUlii. 


Car  Heating  aiid  Ventilation 

is  one  of  the  winter  problems  that  you  must 
settle  without  delay.  We  can  show  you  how 
to  take  care  of  both,  with  one  equipment. 
Now  is  the  time  to  get  your  cars  ready  for 
next  winter.     Write  for  details. 


I  =||m||Q  p     The  Peter  Smith  Heater  Company  f 
I  ^rWlMinfN         1725  Mt.   Elliott  Ave.,  Detroit,  Mich.     | 

3itiiiifiiiiiinniiiniiiittiiiiirniiiiiiiiitinittiirtiiiiiiriiiiitiiiiiriiiitiiiiiiMiiiiiiiiiiiiiiiiiiiiiiiiiiimiiiiiiiiiiuHniiiiiiiittiiiittiriittniiii^ 
^iniiiiitniiiifliiriiiiiiiiiiiiiiiiiiiiiiiHiiiiiliiMiniiiiriiiiiuiiHuiiiiiiiiitittiiiiiiiiiniiiiiiiilitniiitiiiiHiuiinMiKmriiiiiiiiiiiitiiiiiiiiii*^ 


1__.    #^    TRADEMARK     l"^ 

rvingSafsteP 
.     .  (PATENTED)  ti^^'        REG  U  S  PAT.OFF.  1 

I  I     ABSOLUTELY    NON- SLIPPING   ALWAYS     I 


MASON  SAFETY  TREAD— Lead  or  oarborundam  ailed:  noo-sllDix>ry 
prevents  aecldentj;  cuts  out  damage  suits. 

KARBOLITH   CAR   FLOORING— For  steel  can:  Is  sanitary.  llBht 
wel^t.  lire  Drool,  non-slippery. 

STANWOOD  .STKPS — SeK-oleanlnz,  nou-sllppery,  light. 
Over  six  DiUlloD  feet  tised  wttbout  accident  being  -eportsa  within  the  knowl- 
edge of  manufaetorsr.    Our  products  used  on  <>i'  leading  railroads  on  can 
and  stations.     For  details  address: 

AMERICAN  MASON  SAFETY  TREAD  CO..  Lowell    Mast 

Braoch  Offices:  Boston.  New  York  City.  Philadelphia 

Agencies  In  all  principal  cities. 

Joseph  T.  Ryerson  A  Son,  Oeneral  Western  Olstrtbutora 


I    I 


v/r»,i^        IRVING  IRON  WORKS  CO.     - 

I  CttOng  3A2a  LONG   ISLAND   CITY,   N.   Y..   U.   S.   A.        I 

^ llllliiiiiiiiiiiiiiiiiiiii iiiiiiiiiiliiiiiiiiiiii Ill iiiiiiiiiiiiiiiiiiiiiiiiiii mill iiiiiiiiiiiiiiiiiiiiiiiiiiii 

I" ">"iii"ii>!iii iiimillllliiiiiiiiiii iiiiiiiiiiiiiii iiiiiiiii mil imiimi ,„„„„^ 


UNIVERSAL  ANTI-SLIP  TREADS 

cars  and  station  steps. 

Unhrenal  Safety  Tread  Company 

40  Court  St.,  Boston,  Mass. 


'""""""" ' «"'■"""""""""""" t , r m»m. iimii, m,,f.    f-...ni„i>im,i,™«„„ii,»«,„„«„„„„, ,„„ „„,„„„„,„, «,„„„^„„,„„„„„ , „, ,„,„, = 
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3itiriiiriiiittiiiiiiiiitiiiniiintiitiiiiitiiiiiiiitiiiiHiiiiti niintniitiiiiiiiiMHiiiHiiimiuimi mtiiiiHmiiiiiitiiiiuiiimm iiiiu: 


l£       gllllllllllllllllllKtlllllllllllinillllMIIIIIIIIIIIIIIIIIIIIIIIIIIIIIMIIMIIIIIIir 


iiiiiiiiiiiiiiiiiiiiiiiiHiiuiiiitittiiiiiiiiitiiiiiiiiiiitiiiiiiriimiiH^ 


Some 

One 

Wants 

To 

Buy 


the  equipment  or  machin- 
ery that  you  are  not  using*. 
This  may  be  occupying 
valuable  space,  collecting 
dust,  rust  and  hard  knocks 
in  your  shops  and  yards. 

Sell  it  Before 
Depreciation 
Scraps  it 

The  Searchlight 
Section  is 
Helping  Others — 
Let  it  Help  You  Also 


I  The  Kalamazoo  Trolley  Wheels 

I  have  always  been  made  of  en- 

i  tirely  new  metal,  which  accounts 

I  for  their   long   life   WITHOUT 

I  INJURY  TO  THE  WIRE.     Do 

I  not  be  misled  by  statements  of 

I  large  mileage,  because   a   wheel 

I  that  will  run  too  long  will  dam- 

I  age  the  wire.     If  our  catalogue 

I  does    not    show    the    style    you 

I  need,    write  us— the  LARGEST 

I  EXCLUSIVE         TROLLEY 

I  WHEEL    MAKERS    IN    THE 

I  WORLD 

I  THE  STAR  BRASS  WORKS  ! 

I  KALAMAZOO^  MICH.,  U.  S.  A.  | 

annmnillliimimiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiim ii tiiiiiiiriiriiiiiiiiiiiiiiiiiijiiiiiiiiiiimimriiiiiiimiiiiiiii mime 

^iiiriiiiiiiiiiitiiiirtiiiMiiiitiiiinitiiiiitiiirMiiiMiiiiiiiiiHiiitiiiiiiiiiiiiiiiiiiiitniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiriiiiiiiiiiiiMiiiiMiirriiimmit- 

I  PROVIDENCE        H-B       I 


FENDERS 


LIFE  GUARDS 


I  I       The  Consolidated  Car  Fender  Co.,  Providence,  R.  I.        f 

I  I       Wendell  &  MacDufiEie  Co.,  61   Broadway,  New  York        § 

i  i  General  Sales  Amenta  = 

1  ^miiiimiiiiiiiiiiiiniiiHiiiiiiimiiiiiiimiiuiiiinMniniiiMnriiMnnuriiiiriiniiinMiinMiitiiiiiMimiiiiiiiiiiHiiiiiiiiiiiiiHiiiiiiiiiiiu^ 

=  JiiMiiirMiiihurMiiiiiiiiiiiiiiiiiiMirMHitiiiitiiiiiMiiiiiiiirniiiiiiifniiiiiiiiiiiiiiiiiiiiiiitiiiiMiiiiriiiiiiiiiiiiiiiMiitMiuiiiHiiiiiiiiiiiiiin 

I  I    SAMSON  SPOT  WATERPROOFED  TROLLEY  CORD 


Trade  Mark  Bee   U.   S.  Pat.  Off. 
i        Made  of  extra  quality  etocb  firmly  braided  and  smoothly  finished. 
=  Carefully  inspected   and   guaranteed  free  from   flaws. 

=  Samples  and  information  gladly  sent. 

I        SAMSON  CORDAGE  WORKS.  BOSTON.  MASS. 

fUiiiiiiiiMiHiiiimiiiMnmiirmiriinrMiimnrii)irmnmiiMiiirMimiiimniMiimniMiiiMiiriimti<n»iMimiimii^ 
JiiriiniiiniMiniiiHiiniiiiiiMiiiiiiiiiiiiiiiiiiiiiiiriinriiiuiiiitiiiiiiiiiiiiiiiriiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiriiiiriiiniiiHiMiiiiiiiHiiimiiijf 


Automatic  Safety  and  Automatic  Return  Switch  Stands  for  Pass-  i 
i  tiff  Siding's.  Tee  Rail  Special  Work  for  Interurban  Lines  and  § 
Private    Rights    of    Way.      Manganese    Construction   a   Specialty.         = 

S    riiiiiiiiiitriiitiiiiiiiiiiritiriiiiiHiiii  jiitiiiiiiiiitiiitiMiiiiiiiiiiiiiiiiiiiiiiitiiiitiiiiiiMiiiiiiiiiiiiiiiiiitiiiiitiiiiiiiiiiiiiiriiiiitiiiiiiiiitiiiiiir: 
1    JMtMniiiiiiirniiiiiiiiuiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiriiiiiifiiiiiiiiitiiittiiiiiiiiiriiiiiiiiiiriiiiitiiiKiiiiriiiitiiiiiiiiiitiiiiiiiiiiiiiiii  , 


« 


Boyerized'^  Products  Reduce  Maintenance 


Mangsneee  Brake  Heads 
Manganese  Transom    Plates 
Manganese  Body    Bushings 


Bemis   Trucks 

Case  Hardened  Brake  Pins 

Case  Hardened  Bushings  __  „  .     -   - 

Case  Hardened  Nuts  and  Bolts    Bronze  Axle  Bearings 

Bemis  Pins  are   absolutely   Bmooth   and   true   in   diameter.     We 

carry  40  different  sizes  of  case  hardened  pins  In  stock.     Samples 

furnished.     Write  for  full   data. 

Bemis  Car  Truck  Co.,  Springfield.  Mast. 

I    ^iiiniiinMiriiiiiHiiiiiiiiMiiiuMinMiiiriiiiiMinriiiiriiiniMnMiiiiiiHMiimiiniiiiriiiiiPii'iiiiisii'niiiniiiiiiiHtiMiiirnMMiiiiiiiMiiii 
£    jiiitiiMiiiiiiiiMiiiniiiiiiiiiiiMiiriiiiiiiiiiiiiiiimiiiiiiiiuniinMiiiiMinMiiiniiittiiniiiiimiiiniiitMniiMiiiMiiiMMitMniiiniiiiiMiiiiiii^ 

Use    them    in   your    terminals —      I 

PEREY  TURNSTILES      I 
or  PASSIMETERS  f 

Faster  than  the  ticket  eelier  i 

s 

Percy   Manufacturing   Co.,   Inc.      | 

30  Chorcb  Street.  New  York  City  | 

^iiimiiiiriiiiiiinrMHriiiniiiriiiiitiiiniiiiiriiiiiiiiiniiiiiiiiitiiiiitiiiHiiiiiiiiittiiiitiiiiitiiitiiiiiiiMiiiiiiiiiiriitiiituiiiMiiiiniiiiiiiiHiin 

=    uiMHMMn  mnrnittM  Hiumii  iMuiiiiiiiiinmmnmnmiiimimiiiiiiimiiniiniiinmiiinn*nhiiiiiiimrniiiiniiiimiuiinii 

UNION^FUSES 

Union"    Renewable   Fuses    will    save   four-flftha   of 
your  fuse  maintenance  cost.  Guaranteed  to  five  satis- 
faction.    Money  back  if  they  fail.     Booklet  on. request, 

CHICAGO  FUSE 

MFG.  CO. 

Chicago      New    York 


niiiiiiiiiiiiiniiimiiiiniiiiiiiiiiiiiiiiiiiiiiimiiiiiiiiiiiiniiniiimiiniiiiiiiiniimiiiiiiiiiiiiiiiiiiiiimiiiiiiiiniiimiiimiiniiiiiiiiiiiiiiiB    Suiiiiraiiinimniuii 
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COLUMBIA 


Columbia  Axle  Straightener  in  the  Shop  of  the  Third  Ave.  Railway  System,  New  York 

F^ydraulically    Operated    Axle    Straighteners 
for  axles  and  shafts  to  6  in.  diameters 

Many  of  the  biggest  electric  railway  shops  make  good  use  of  this 

fine  equipment. 

One  reason  for  its  efficiency  is  the  fact  that  the  center  heads  remain 

in  the  same  position  during  the  entire  straigtening  process. 

An  inside  spring  in  the  center  heads  takes  up  the  pressure  at  the  ends 

of  the  shaft,  making  the  result  just  mentioned  a  certainty  in  every 

operation.     Better  work  is  done  which  cuts  costs  materially. 

Ctm  you  use  any  other  Columbia  Specialties? 

The  Columbia  Machine  Works  &  Malleable  Iron  Company 

Atlantic  Ave.  and  Chestnut  St.,  Brooklyn,  N.  Y. 


A.   A.   GREEN,  Salfw   Mgr.,  SO   Church  St.,   New   York   Citr 
Ernest   Keller,  Prank   Hedley.  Brooklj-n,  N.  Y. 
E.    ALLI.SON    THORNWELI.,     10»6-T     Atlanta    Trust    Bids., 
Atlanta,  Ou. 


TOOLS 


Armature   and   axle   straighteners 

Armature    shaft    straighteners 

Armature  buggies  and  stands 

Babbitting    molds 

Banding  and   heading  machines 

Car  hoists 

Car  replacers 

Coil  taping  machines  for  armature  leads 

Coil  grinding  machines 

Pinion    pullers 

Pit   jacks 

Signal  or  target  switches 

Tension    stands 


J.   L.   WHITTAKER.   141   Milk   St.,  Boston,  Mass. 

F.  F.  BODLER,  (N»3  Monadnock  BIdg.,  San  Francisco.  CaUf. 

W.  McK.  WHITE,  67la  Curnell  Ave.,  ChlcaKO.  III. 


CAR  EQUIPMENT 

Armature   and   axle   bearings 

Armature  and  field  coils 

Bearings    (axle   and    armature) 

Brush-holders   and    brush-holder   springs 

Brake,   door  and   other  handles 

Brake    forgings,    rigging,   etc. 

Car  trimmings 

Commutators 

Controller    handles 

Forgings   of   all    kinds 

Gear  cases    (steel   or  malleable   iron) 

Grid    resisters 

Third-rail  shoe  beams  and  accessories 

Trolley  poles    (steel)    and   wheels 
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Capacious   Interurban   Car 

One  of  the  most  impressive  types  of  interurban  cars  was  recently  con- 
structed at  the  Brill  Works  for  the  Philadelphia  &  Western  Railway 
Company,  It  measures  55  ft.  over  bumpers,  has  an  overall  width  of 
10  ft.  6  in.  and  weighs,  including  electrical  and  air  equipment,  ap- 
proximately 78,000  lb. 

A  better  idea  of  its  capaciousness  is  obtained  from  the  illustration  of  the 
interior.  The  Brill  "Winner"  Reversible-back  Seats  have  cushions  40 
in.  long  and  the  aisle  is  26^4  in.  wide. 

It  is  mounted  on  Brill  High-speed  Trucks,  No.  27-MCB-3  and  is 
equipped  for  both  third  rail  and  trolley  operation. 


11  The  J.  G.  Brill  Company 


American    Car    Co 

ST,    UOUIS      h/IO. 


G.C.  KuHLMAN  Car  Co.      —      Wasdn    Manfc  Co. 

C  l-E  VEIL.  AMD.  OHIO.  SPR  I  MO  Ft  E  l_0.  MASS. 
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ROLLEPt  AND  FORGED 
STEEL  WHEELS 

for  Electric  Railways 

are  best  because  of  their  reliability  and  long  period 
of  service.  We  have  the  facts  and  figures  on  the 
economies  you  can  effect  by  the  use  of  our  circular 
rolled  and  forged  sections,  axles  and  other  products. 
Ask  for  them. 


1IDVALE  STEEL  AND  ORDNANCE  CO.  CAMBRIA  STEEL  COMPANY 
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Baldwin  -Westinghouse 

Standard  Electric  Locomotives 

Built  for  all  classes  of  electric  railway  service,   low-speed   and 
high-speed,  in  the  following  standard  sizes: 

Class  A — 25  to  30  Tons 
Class  B — 45  to  50  Tons 
Class  C — 60  to  65  Tons 


Among  the  roads  that  have  recently  adopted 
Baldwin-Westinghouse  Standard  Locomotives, 
or  dupHcated  previous  orders,  are: — 

North v^estern  Elevated  Railway 2 — 50  ton  - 

Sand  Springs 1  — 50  ton 

Northeastern  Oklahoma 1  — 50  ton 

Kansas  City,  Kaw^  Valley  &  Western .  2 — 50  ton 

Central  Li  Mones,  Cuba 2 — 60  ton 

Sacramento  Northern 2 — 60  ton 

Pacific  Electric 2 — 60  ton 


Address  either  Company 


The  Baldwin  Locomotive  Works 
Philadelphia,   Pa. 


Westinghouse  Electric  &  Manufacturing  Co. 
East    Pittsburgh,   Pa. 
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250  "Bungalow"  air  compressors  selected 
by  Largest  Electric  Railway  Line 

All  the  largest  orders  for  Safety  Cars  include  the  "Bungalow"  air  compressor 
— Brooklyn,  200;  Eastern  Massachusetts,  250;  Public  Service  Corpoation  of 
New  Jersey,  200.  The  highly  satisfactory  service  rendered  by  this  dependable 
machine  resulted  in  its  selection. 

Its  light  weight,  low  build,  compact  and  rugged  form — and  above  all,  its  abso- 
lute dependability,  recommends  the  "Bungalow"  to  exacting  electric  railway 
service. 

Not  only  the  large  systems  select  the  "Bungalow,"  but  many  smaller  ones  as 
well.  The  "Bungalow"  is  installed  on  3306  Safety  Cars  operating  on  185 
different  electric  railwaj  ;  in  the  United  States. 

Brake  Building  Our  Business  for  a  Lifetime 

Westinghouse  Traction  Brake  Company 

General  Offices:  Pittsburgh,  Pa. 
Works:  Wilmerding,  Pa. 


New  York 
San  Francisco 


Washington 


Chicago 
St.  Louis 
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Does  this  apply  to 
your  property? 


In  discussing  the  possibilities  of  Safety  Cars 
from  the  standpoint  of  reducing  operating  costs, 
a  writer  in  a  metropolitan  daily  has  this  to  say : 

"Take  a  look  at  the  line  on street. 

There,  as  on  other  lines,  two  men  are  assigned  to  operate 
the  car,  and  two  men  on  this  street  appear  to  a  novice  to  be 
an  unnecessary  waste  of  money.  The  car  operates  through 
a  thinly  populated  section  and  the  conductor  has  little  or 
nothing  of  value  to  do  which  the  motorman  could  not  do  as 
well.  This  reference  is  to  only  one  line.  There  are  others 
in  the  same  class. 

On  such  lines,  and  possibly  on  others,  no  good  reason  has 
been  found  in  several  days'  search  why  the  company  should 
not  use  one  man  cars.  That  would  indicate  a  desire  to 
offset  the  high  and  increasing  cost  of  operation." 

And  Safety  Cars  do  reduce  operating  costs,  as  evidenced  by 
the  fact  that  more  than  200  electric  railways  in  the  United 
States  are  now  using  them. 

But  remember — it  is  a  safety  car  only  when  equipped 
with  automatic,  laborless  apparatus,  so  interlocked  that, 
regardless  of  the  illness  or  distraction  of  the  operator, 
the  power  will  be  cut  ofif  instantaneously,  the  air  brakes 
and  sand  apply  immediately  thereafter  and  the  doors 
unlock  for  safe  and  easy  exit.  Furthermore,  it  is  a 
Safety  Car  only  when  the  doors  must  be  closed  before 
the  car  can  start,  and  when  the  air  brake  must  be  ap- 
plied before  the  doors  are  opened  and  the  step  lowered 
in  bringing  the  car  to  a  service  stop. 


SAFETY  CAR  DEVICES  COMPANY 

Main  Office— Boatmen's  Bank  Bldg.,  ST.  LOUIS,  MO. 

CHICAGO  WASHINGTON,    D.    C.  NEW   YORK  PITTSBURGH  SAN  FRANCISCO 

Railway    Exchange   Bldg.  Munsey    Bldg.  City    Investment    Bldg.  Westinghoiise  Bldg.  Southern    Pacific   Bldg. 

CAX.ADA — Canadian  VVcstinghouse  Co.,  Ltd.,  Hamilton,  Ont. 
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For  City  or  Interurban 
Car    Requirements 

Because  this  No.  00  round  wire  is  Phono-Electric  Trol- 
ley Wire,  there  is  no  question  that  it  will  continue  to  make 
good  for  years  at  this  intersection,  where  trains  of  the  big 
Seattle  interurban  cars  pass  over  the  city  tracks. 

Naturally,  these  big-car  trains  draw  heavier  amperage 
than  ordinary  cars,  but  the  ability  of  Phono-Electric  to  with- 
stand high  "drafts" — which  means  high  temperature,  with- 
out losing  its  remarkable  strength  and  toughness  (and  with- 
out permanent  elongation)  insure  a  far  longer  period  of 
uninterrupted  service  than  would  be  possible  with  any  other 
practicable  conductor. 


pOft^^^ 
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"You  are  paying  more  for  poor  bonding  than  good  bonding  costs" 

A  poorly  bonded  joint  has  exactly  the  same  effect  as    a  resistance  unit  cut  into  the  feeder  line.     Voltage 
drops  and  power  is  consumed.     Multiply  this  double  loss  by  hundreds  or  thousands  of  joints. 

The  energy  loss  swells  the  fuel  of  power  bill.     Low  voltage  slows  up  the  cars  and  causes  burnt-out  armatures. 
GOOD  BONDING  PAYS.    O-B  BONDS  ARE  GOOD  BONDS. 

O-B  BONDS  FOR  ALL  CONDITIONS 


Type   AW-3   Bond   for  Ball   of   Rail. 
Also   made  for  Base  of  Rail 

O-B  Arc-Weld  Bonds 

Welded  to  the  rail  by  the  electric  arc.  They  may  be 
applied  by  the  O-B  Welding  Machine  or  with  most  any 
other  make  of  welder. 

The  copper  terminal  is  completely  encircled  by  a  steel 
sleeve  welded  in  place  at  the  factory.  When  installing 
the  bond,  the  operator  welds  "Steel  to  Steel  with  Steel," 
the  ideal  condition  for  good  welding. 

Welding  surface  of  the  bond  forms  a  90  deg.  angle 
with  the  rail.     This  is  essential  for  good  welding. 

Full  details  are  given   in   neiv  book   "Arc-Weld  Bonding." 


Type    ST-S    Bond    with    8tevl«rmored 
Terminals. 

O-B  Gas  Weld  Bonds 

Made  with  all  copper  or  with  steel-armored 
copper  terminal.  Both  are  welded  to  the  rail 
by  use  of  the  oxy-acetylene  flame. 

The  welding  surface  forms  a  right  angle 
tvith  the  rail.  The  weld  is  built  up  in  plain 
sight.  When  finished,  the  terminal  tapers 
towards  the  head  of  the  rail  and,  consequently, 
is  seldom  damaged  by  traffic. 

Our  booklet  "Gas-lVeld  Bonding"  tells  the  luhole 
itory. 


Type  F-3  Bond 
Conceaied  Type  of  Bond,  installed  under  splice  bar 


Type   ¥.-'i   Bond 

A  long  bond   for  around  the  splice  bar.  Especially. 

valuable  on  joints  where  rail  movement  is  considerable 

O-B  Stud  Terminal  Bonds 

These  O-B  Bonds  are  made  either  with  compressed 
or  pin  expanded  terminals. 

Complete  listing  of  capacities  and  lengths  is  given  in 
O-B  General  Catalog. 


Type  t  Bond 

O-B  Type  J  Bonds 

Installed  on  the  ball  of  the  rail  by  driving 
with  a  hammer  into  an  annular  hole  drilled 
with  the  electrically  operated  milling  machine. 

Low  installation  costs  and  lasting  contact 
are  features  of  Type  J  Bonds. 


"The  Return  Circuit"  is  full  of  handy  charts  and  useful  bonding  information. 

The  Ohio  Brass  Company,  Mansfield,  Ohio 


New     York,     Philadelphia,     Chicago, 

Pittsburgh,  Los  Angeles,  San  Francisco, 

Paris,  France 


Manujactures:    Trolley   Materials, 

Rail  Bonds,  High   Tension  Insulators, 

Third  Rail  Insulators. 
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Rotary   or  Reciprocating 


Reciprocating    Track    Grinder 


A  Grinder  for 
every  need 

What  kind  of  a  grinder  do  you  need? 

That  depends  entirely  upon  the  condi- 
tion of  your  track  and  the  work  being 
done  or  contemplated. 


FOR  removing  rail  corruga- 
tions and  grinding  new  oi 
slightly  cupped  joints  and 
special  work,  the  Reciprocating 
Track  Grinder  is  easily  the  best. 
Through  the  planetary  action 
of  this  grinder  only  the  mini- 
mum of  metal  and  consequent 
life  is  reiftoved  from  the  rai. 
head  in  attaining  a  smooth  trac- 
tive surface  at  least  cost  of  op- 
eration. 


THE  Atlas  Rail  Grinder 
employs  the  rotating 
grinding  wheel  method 
of  operation  and  is  used  with 
good  results  for  removing  the 
surplus  metal  used  to  build  up 
low  joints  by  means  of  arc 
welding. 

It  is  low  in  first  cost.  It  is 
simple  to  operate,  will  last  a 
life  time  and  permit  of  high 
erticiencv. 


Atlas  Rail  Grinder 


Universal  Rotary  Track  Grinder 

THE  Universal  Rotary  Track  Grinder  is  built 
along  the  lines  of  the  Atlas  Rail  Grinder  but 
has  several  additional  features  of  advantage  and 
improvement,  justifying  the  slight  additional  first 
cost.  Its  advantages  can  be  summed  up  as  follows : 
Tilted  grinding  wheel;  Outward  bearing  on 
grinding  wheel  arbor  for  stability;  Adjustable 
outrigger;  Large  Pneumatic  derail  wheels;  Three 
point  suspension  of  bronze  bearing  of  grinding 
wheel  arbor  for  stability  of  wheel;  Simple  adjust- 
ments; Ease  of  operation;  Low  working  economy 
and  upkeep. 


RAILWAY  TRACK- WORK  CO. 

3132-48  East  Thompson  St.,  Philadelphia,  Pa. 


ATLAS    RAILWAY    SUPPLY 
Chicago.    III. 


EXCLUSIVE  AGENTS: 
ELECTRICAL    ENGINEERING    4  CHAS.    N.    WOOD  CO. 

MANUFACTURING  CO  Boston.    Mai's. 

Pittsburgh.  Pa. 


HITCHCOCK.    LLOYD    &    CO.,     IlK-., 

77A   Queen   Victoria    St.,    E.  C. 

London.    England 
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63%  for  Bearing  and  37%  for  Reinforcement 


IN  Steel  Twin  Ties  the  economical  distri- 
bution of  Steel  under  the  work  a  tie  is 
called  on  to  do  takes  these  percentages. 

The  larger  proportion  of  the  Steel  goes 
into  the  Three-Foot  by  Thirteen -Inch 
Bearing  Plates,  which  are  Five-sixteenths 
Inch  thick.  Flanged  sides  provide  for 
stresses  in  the  plates  and  in  combination 
with  the  Three-Foot-Long  Bearing  utilize 
all  the  Steel  in  them.  , 

The  smaller,  but  equally  important, 


proportion  goes  into  theThree-Inch  Chan- 
nels, which  weigh  Four  Pounds  to  the  foot. 

They  space  the  rail  so  accurately  that 
no  gauge  is  needed  in  laying  Steel  Twin 
Ties. 

They  also  reinforce  the  track  founda- 
tion at  Three-Foot  Intervals. 

This  efficient  distribution  of  Steel  is 
the  fundamental  principle  of  permanent, 
proved  construction  at  less  first  cost  than 
wood  tie  probabilities. 


The  International  Steel  Tie  Company 

Manufacturers  of  Steel  Twin  Ties  and  Crossing  Foundations 
16702  Waterloo  Road  CLEVELAND,  O. 
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rKe  RESILIENT  RAILWAY  TIE 


Builds  Track  with  no  come  Back 


DAYTON 
Rail  Joint  Booste 


As  the  rubber  heel  acts  as  a 
buffer  for  the  human  body, 
so  the  asphalt  cushion  in  the 
Resilient  Railway  Tie  acts  as 
a  buffer  for  your  track  foun- 
dation,and  your  rollingstock. 
It  absorbs  the  hammer  blows, 
which  unless  dissipated  de- 
stroys your  track  foundation, 
causes  the  paving  to  loosen 
and  break,  plays  havoc  with 
the  rolling  stock  and  shatters 
your  patrons  nerves.  This 
shock  absorber  is  found  in  the 
Resilient  Railway  Ties  and 
Uoint  Boosters.  A  trial  of  the 
"Joint  Booster"  now  on  old 
track  will  convince  you,  what 
a  new  track  with  Resiliency 
applied  throughout  will  be. 


the  secret  is  Resiliency! 


THE     DAYTON     MECHANICAL    TIE     CO.,    704     COMMERCIAL     BUrLDING.    DAYTOX.    OHIO 
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SHELBY  POLES 

Genuine  "Shelby"  Seamless  Cold  Drawn  Trolley  Poles 


In  the  design  of  the  Shelby 
trolley  poles,  minimum  weight 
combined  with  ample  strength 
is  secured  by  the  use  of  a 
reinforcement  on  the  inside 
and  at  the  base.  This  re- 
mforcing  member  being  made 
integral  with  the  pole  and  of 
the  same  13  gauge  selected 
grade  open  hearth  steel. 

The  Shelby  pole  is  made  in 
two  designs — Standard  A,  for 
all  ordinary  service  and  the 
lightest  pole  it  is  practicable 
to  manufacture  or  use — Stand- 
ard B,  with  long  reinforcing, 
intended  to  meet  the  most 
severe  service  conditions. 

Special  designs  made  to  meet 
special  requirements. 

A  new  booklet  just  off  the 
press  gives  specifications  in 
detail  and  describes  the  method 
of  testing  these  poles  before 
they  leave  the  mill. 


Elfxtric  Se^rvice^  Supplies  Ca 

Manufacturer  of  Railway  Material  and  Electrical  Supplies 


PHILADELPHIA 
17th  and  Cambria  Streets 


NEW  YORK 
50  Church  St. 


CHICAGO 
Monadnock  Building 


Canadian    Distributor* :    Lyman    Tube    &    Supply    Co.,    Ltd.,    Montreal,    Toronto 
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Puiim§Piillm6  Power  into 

the  Business  Paper 


|0R  the  third  time  since 
January  an  Electrical 
IVortd  editor  is  travel- 
ing from  New  York  to 
California  in  active  co 
operation  with  the 
National  Electric  Light  Association.  Three 
other  Electrical  World  editors  have  made 
the  trip  from  the  Atlantic  to  the  Pacific 
in  the  same  period,  scouring  up  and  down 
t:ie  states  between  for  facts  and  figures 
of  essential  importance  to  electrical  en- 
gineering  and   commercial   interests. 

Out  of  the  power  plant  world  a  de- 
mr.nd,  multiplied  and  insistent,  comes  for 
information  on  oil  engines.  As  a  result. 
a  noted  authority  on  Diesel  and  semi- 
Diesel  engines  is  added  to  the  editorial 
staff  of  Poiver.  He  i.s  sent  out  to  visit  all 
important  installations  of  these  engines 
throughout  the  country.  Over  three 
months  of  travel  and  study  will  be  spent 
by  this  Poiver  editor  solely  to  gain  for 
Power  readers  a  fuller  knowledge  of  oil 
engines  operating  performance  under  all 
possible  service  applications  and  condi- 
tions. 

A  McGRAW-HILL  man  representing 
Engineering  &  Mining  Journal,  after 
having  been  forced  out  of  Me.xico  by 
warring  factions,  has  again  plunged  into 
that  turbulent  country  to  learn  and  re- 
port actual  conditions  affecting  mining 
and  oil  well  operations  and  prospects 
and   equipment  opportunities. 

An  editor  of  Ingenieria  Internacional 
comes  back  from  a  long  trip  through  the 
countries  of  South  .A.merica  bringing 
much  valuable  data  on  trade  conditions, 
engineering  and  industrial  development, 
and  equipment  requirements. 

American  Machirtist  recently  sent  one 
of  its  executives  on  a  tour  of  Europe  to 
study  the  metal-working  industries  abroad 
for  the  benefit  of  similar  industries  and 
machine-tool   manufacturers   at   home. 

An  editor  of  Engineering  N eius-Record 
also  has  just  returned  from  Europe, 
where  he  has  been  investigating  engi- 
neering practice  and  equipment  usage  and 
needs  in  the  construction  field. 


General  departure  from  rule-of-thumb 
methods  is  an  urgent  need  of  the  chemi- 
cally controlled  industries.  To  this  end 
Chemical  &  Metallurgical  Engineering 
has  made  an  exhaustive  investigation  on 
which  is  founded  one  of  the  most  signifi- 
cant and  important  issues  of  any  publica- 
tion in  the  engineering  and  industrial 
press — the  September  8th  "Convention" 
issue  of  Chemical  £f  Metallurgical 
Engineering. 

Electrification  of  steam  rairoads  is  a 
question  pregnant  with  transportation 
improvement  possibilities  in  this  country. 
So  an  Electric  Railway  Journal  editor 
recently  made  an  extended  trip  over  the 
system  of  the  Chicago,  Milwaukee  & 
St.  Paul  R.R.  to  study  this  famous 
achievement  in  railroad  development. 
Returning  east  this  editor  made  a  sweep- 
ing tour  of  Canada,  getting  data  vitally 
interesting  to  American  electric  railway 
men  and  builders  of  electric  railway  ma- 
terial on  today's  methods,  equipment, 
plans  and  outlook  of  the  foremost 
Canadian  electric  railways. 

The  extraordinary  success  of  Electrical 
Merchandising  since  its  inauguration  in 
1907  is  largely  due  to  the  indefatigable; 
field  work  of  the  editors.  These  editors 
comb  the  continent  with  their  journeys. 
They  are  constantly  in  personal  contact 
with  the  electrical  dealers,  jobbers  and 
contractors.  They  meet  them  at  their 
conventions,  clubs,  clambakes,  summer 
camps,  offices,  stores,  warehouses  and 
homes.  They  are  keeping  in  touch  with 
movements  and  materials  and  markets 
and  methods  and  men — helping  these  men 
individually  and  through  their  organi- 
zation. 

Industrial,  agricultural  and  commer- 
cial development  of  the  West  beyond  the 
Rockies  depends  in  large  measure  on  the 
development  of  electricity  from  water 
power.  To  promote  the  Industrial  de- 
velopment of  these  great  States  with 
their  specialized  problem,  McGRAW- 
HILL  service  to  the  electrical  field  was 
expanded  in  September,  1919,  by  the  pur- 
chase of  the  Journal  of  Electricity.  The 
acquisition    of    this    publication    demon- 


strates that  McGRAW-HILL  service, 
when  conditions  require,  is  intensive,  a;, 
well   as  comprehensive. 

As  an  editor  of  Coal  Age  recently 
wrote,  "Read  your  Coal  Age  closely,  and 
you  will  see  that  no  stone  is  being  left 
unturned  to  make  Coal  Age  a  mirror  of 
the  industry,  to  make  the  achievement, 
and  experience  of  some  enterprising  indi- 
vidual somewhere  the  pivotal  point  for 
an  advance  of  the  entire  craft." 

THIS  is  the  policy 
that  governs  ALL 
McCiRAW-HILL  publica- 
tions. It  picics  the  ablest  men 
as  editors.  It  sends  them  out 
into  the  fields  served  by  those 
publications.  It  bids  them 
seek  the  problems  of  those 
fields.  And  through  their 
publications  these  editors  lead 
and  co-ordinate  the  search 
for  the  answer  to  those  prob- 
lenis. 

That  is  the  kind  of  service 
that  puts  pulling  power  into  a 
business  publication. 

That  is  why  McGRAW- 
HILL  publications  are  domi- 
nant in  their  fields.' 

That  is  why  they  are  read 
— with  care  and  respect — by 
the  biggest  men  in  those  fields. 

And  that  is  why  they  exert 
the  influence  on  those  men 
that  makes  advertising  in 
McGRAW-HILL  publica- 
tions productive. 


McGraw-Hill  Company,  Inc.,  Tenth  Avenue  at  36th  Street,  New  York 


American  Machinist 

V'ower 

Electric   Bnilway   Journal 


EieclT-ical   World 
Journal   of    Electricity 
Electrical     Merchandising 


Etigineerin^    News-Record 

Coal  Age 

Engineering  &  Mining  Journal 


Ingenieria    Inlernaeioiial 

Chemical  &.  Metallurgical  Engineering 


October  23,  1920 


Electric    Railway    Journal 


13 


Hog    Island    Shipyard    Trains    are    Pneumatized. 


For  Real  Train  Operation 


Standardize 


Pneumatize 


Here  are  some  of  the  operators  of  city  surface  car  trains  who  have 
installed  one  or  more  of  the  National  Pneumatic  "Rushour"  line  to 
make  the  use  of  trains  for  increasing  track  capacity  100%  effective. 


Boston  Elevated  Railway. 

Cincinnati  Traction  Company. 

Capitol  Traction  Company,  Washington. 

Cleveland  Railway. 

Detroit  United  Railway. 

Milwaukee    Electric    Railway    &    Light 

Company. 
Montreal  Tramways  Company. 


Peoples  Railway,  Dayton,  Ohio. 
Philadelphia    Rapid    Transit    Company. 
Toledo  Railway  &  Light  Company. 
United  Railways  Company  of  St.  Louis. 
United  Railways  &  Electric  Company  of 
Baltimore. 

And,  here  are  the  devices  that  will  do  the  same 
for  you. 


National  Pneumatic 


Door  and  Step  Control. 

Safety  Interlocking  Door  Control. 


Motorman's  Signal  Lights. 

Door  and  Step  Operating  Mechanism. 


Ask  us  also  about  {National  Pneumatic  Multiple  Unit 
Door  Control!  It's  the  last  word  in  making  the  rush 
hour  the  hour  that  PAYS. 


National  Pneumatic  Company,  Inc. 

50  Church  St.,  New  York  Edison  Bldg.,  Chicago 

Works:  Rahway,  N.  J. 
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CHAPTER  TWENTY-FOUR 


THE  ALL-BUT  PERFECT  STATE 


-and  They'll  Get  Their  Money  Fast 


Few  people  are  willing  to  pay  less  for  an  inferior  service. 
Most  people  gladly  pay  a  lot  more  money  for  a  little 
more  service. 

Capitalizing  on  this  slant  of  human  nature  the  roads  in 
the  A\l-Bui  Perfect  State  will  charge  extra  fares  for 
extra  services.  As  an  example  express  speed  on  a  run 
will    command    excess    fares   and    who   is   there   that   will 


not  pay  a  few  cents  extra  for  quick  delivery  to  destina- 
tion? Human  nature  is  so  constituted  that  a  man  will 
break  his  neck  to  catch  a  car  even  though  another  car  will 
be  along  in  a  few  minutes.  Speed  is  the  need — whether  it 
be  in  getting  over  the  track  or  getting  over  a  bonding 
job  on  the  track — and  that  is  why  in  this  state  the 
Dynamotor  will  be  standard  equipment — purely  because 
of  its  speed  in  doing  a  good  bonding  or  rail  welding  job. 


READING  NUMBER  TWENTY-FOUR 

Q.  Isn't  time  necessary  to  do  an  effective  job  of  bonding? 

A.  Not  where  the  Dynamotor  is  used.  The  Lincoln 
Process  which  is  used  with  the  Dynamotor  enables 
you  to  put  over  the  best  job  of  bonding  in  the  world 
without  the  slightest  interference  with  high  speed 
schedules  or  the  closest  of  headways. 


Rail\\^ldincJaiid  Bondind  Company 


1 


Cleveldiid. ,  OHio . 
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Watch  the  duration  of  your  car  stops  and  you  won't  have  to 
worry  about  maintaining  schedules. 

A  few  seconds  saved  on  each  of  your  cars  every  time  they 
stop  to  take  on  passengers  soon  runs  into  hours.  Save  these 
hours  and  you  have  the  equivalent  of  faster  schedules  on  one 
or  more  cars  in  service. 

Delay  in  taking  on  passengers  is  occasioned  to  a  great  extent 
by  confusion  in  handling  fares.  This  is  especially  true  when 
an  odd  cent  fare  is  in  effect. 

By  giving  your  conductors  a  means  of  handling  the  multiple 
unit  fare  with  all  the  ease  and  precision  obtained  with  the 
single  coin  fare,  not  only  are  schedules  speeded  up,  by  im- 
proved service  and  a  better  satisfied  public  is  the  logical 
outcome. 

To  obtain  this  result  it  is  only  necessary  to  install  Johnson 
Fare  Boxes  and  Johnson  Metal  Tokens.  They  are  speeding 
up  service  on  more  than  200  of  the  country's  electric 
railwavs. 


//  yov^re  interested  in  better  fare  collection  and  in- 
creased revenue,  write  today  for  all  the  facts. 


JOHNSON  FARE  BOX  COMPANY 

Ravenswood,  Chicago,  III. 
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Toncan  Metal  is  "Practically  as  Good  as  New*' 

After  Nine  Years'  Service 


''^■"'''  April  SEnc-i  1020. 

The  StRT-k  P.olling  ^i-^  ^•'-"» 
Canton,   Ohio. 

Gentlemen: - 

On  ;.prll  22nd,   1920,  Mr. 
swain,   otir  Superintendent 

large  Bromo-Seltzer  Botols 
(on  our  Po«er  Building) 
which  «aa  oonatructe'l  of 
Tonoan  Wetal  In  1911  - 
ind  he  reported   that   it  Is 
practioelly  as  good   as  net?. 
Yours  very  truly- 
EIJERSOK  DRUG  CCMPAlTi 

Supt.   cf  Lab's. 


[in  ^'" 
ill 


Approximately  34  tons  of  Toncan  Metal 
Sheets  were  used  in  constructing  this 
Tower  and  Bottle. 

Our  illustration  shows  it  as  it  appeared 
when  nearly  completed. 

In  perfect  condition  after  many  years 
of  service,  it  should  be  good  for  many 
decades  to  come. 

For  Roofing,  Siding,  Eaves  Trough, 
Window  Frames,  Culverts,  Ventilation, 
Refrigeration  and  all  exposed  sheet 
metal  work,  Toncan  costs  less  per  year 
of  service. 

Our  sheet  metal  book  will  be  supplied 
on  request. 


The  Stark  Rolling  Mill  Co. 


Canton,  Ohio 


If  You're  Building 
for  PermonenccUse 


S^  Lasting  IconomicQl, 
METAL^J'^atisktory-USLRSKNOV 
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^iipService  Keeps  Eotalm^p 


THERE  is  no  single  factor  contributing  to  operating  efficiency  that  is 
of  more  importance  than  correct  lubrication.  Tie-ups,  repairs  and 
withdrawal  of  equipment  are  expensive  propositions  and  may  be  traced  so 
often  to  improper  lubrication  that  to  take  chances  with  ordinary  oils  is  sim- 
ply inviting  trouble. 

Galena  Sennce  provides  first,  the  reliable  Galena  Quality  lubricants — the 
best  that  can  be  made ;  second,  the  personal  services  of  lubrication  experts, 
who  install  and  put  in  operation  the  scientific  methods  perfected  by  this 
company.  The  close,  constant  supervision  and  co-operation  of  these  ex- 
perts insures  an  economical  and  satisfactory  service  that  is  proving  its  value 
on  the  greatest  railroad  and  traction  lines  in  the  world. 

The  records  of  hundreds  of  competitive  tests  show  that  Galena  Oils 
and  Galena  Service  are  an  invaluable  aid  in  bettering  operating  condi- 
tions and  that  the  savings  effected  through  their  exceptional  ability  is 
a  decided  factor  in  reducing  operating  costs. 


LOMDOINJ 

^MMliiiMii 


TOROPM-rO 


unci    all   principal  American    citie; 


BUEPoJOS  A.IRES 


(V10l>n-F«E/XI_ 

iiiiiiiliilHttiliaii 


18 


Electric    Railway    Journal 


October  23,  1920 


^^ 


THE  HEAVY  STRAIN  BENDS  THE  EAR  AND  FINALLY  BREAKS  THE  WIRE 

BUT  THE  EAB  DOES  NOT  LET  GO 

G'E  Composition  Metal  Clinch  Ears 

Milled  slot  ears  are  better  than  rough  finished  ears  because  the  smooth  slot  gives  more  bearing 
surface  on  the  wire  which  means  greater  friction  and,  therefore,  greater  holding  power. 

HERE  IS  THE  PROOF 

A  G-E  ear.  selected  at  random  from  stock,  was  clinched  on  a  brand  new  piece  of  3/0  trolley 
wire.  The  wire  was  then  clamped  in  a  pulling  machine  and  the  ear  subjected  to  streiin  until  the 
wire  broke.    There  wais  absolutely  no  sign  of  the  ear's  loosening  its  hold  on  the  wire. 

G-E  Clinch  Ears  will  hold  any  strain  up  to  the  breaking  point  of  the  wire.  They  are  made  for 
round  and  grooved  wire. 

Order  them  from  stock. 


General^Electric 


General  Office 
Schenecuidy:  NY 


Company 


Sales  Offices  in 
all  large  cities 
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Sell  More  Transportation 
on  Its  Quality 

WE  HEARD  an  official  of  an  automobile  manufac- 
turing company  say  the  other  day  that  he  never 
went  to  his  office  in  his  auto  in  the  morning,  "for,"  he 
said,  "I  think  too  much  of  my  morning  newspaper;  I 
go  on  the  street  car."  Here  is  a  man  who  enjoys  his 
breakfast  with  his  wife  and  family  without  a  newspaper 
barricade  to  separate  them  and  then  takes  advantage  of 
one  of  the  good  features  of  street  car  riding  to  learn  the 
morning's  news..  It's  an  old  story  to  electric  railway 
men,  but  how  much  are  we  doing  to  tell  such  stories  to 
the  public  to  whom  we  want  to  sell  our  rides  ?  Why  not 
sell  more  goods  on  their  quality? 

If  a  grocer  or  other  local  merchant  wants  to  maintain 
his  trade  in  the  face  of  new  competition,  mail  order 
inroads  and  of  individuals  supplying  their  own  needs  in 
various  ways,  he  brushes  up  his  wares  and  tells  the 
public  why  he  is  still  prepared  to  give  them  the  best 
service  and  what  the  good  qualities  of  his  wares  are. 

Of  course,  we  admit  your  rejoinder  that  the  electric 
railway  is  a  public  utility  and  on  a  different  basis.  But 
there  are  many  features  of  other  businesses  which  can 
well  be  put  to  greater  use  in  the  electric  railway  busi- 
ness, and  selling  rides  on  quality  is  one  of  them.  The 
little  newspaper  story  above  is  an  example  of  one 
advantage  of  electric  railway  rides  which  cannot  be 
enjoyed  in  the  average  jitney  or  motor  bus  or  private 
automobile. 


The  Significance 

of  Electrification 

LAST  June  the  JOURNAL  published  an  article  by  E.  G. 
-iBuckland,  vice-president  of  the  New  York,  New 
Haven  &  Hartford  Railroad,  under  the  above  title. 
This  week  we  publish  abstracts  of  some  of  the  principal 
addresses  scheduled  to  be  presented  at  the  joint  meet- 
ing of  Mechanical  and  Electrical  Engineers  in  New 
York  on  Friday,  Oct.  22,  as  announced  in  detail  last 
week.  It  is  both  interesting  and  instructive  to  note 
that  in  the  article  by  the  railroad  executive  and  in  the 
papers  by  mechanical  and  electrical  engineers  the  lead- 
ing theme  is  not  the  mechanism  which  is  to  be  used  to 
haul  trains  or  produce  train-miles  so  much  as  it  is  the 
comparative  effectiveness  of  the  service  to  be  per- 
formed by  the  two  agencies.  What  the  public  is 
interested  in,  and  therefore  what  the  railroads  are 
interested  in  providing,  is  transportation  service. 
Broadly  considered,  the  public  is  interested  in  coal  con- 
servation as  such,  but  most  concretely  is  the  public 
interested  in  the  transportation  service  rendered  and 
the  cost  of  the  service.  As  pointed  out  by  Mr.  Buck- 
land,  the  terminal  advantages  in  large  cities  are  a 
part  of  both  the  service  rendered  and  of  economy. 

But  here,  with  engineers  discussing  the  steam  versus 
the  electric  locomotive,  while  each  advocate  of  his  own 
agency  is  proud  of  and  dwells  upon  the  efficiency  and 
power  consumption,  the  weights,  the  tracking  qualities, 


the  speeds,  etc.,  they  all  rest  their  case  and  their  ovra 
decision  on  the  service  ultimately  rendered  by  the 
entire  system.  That  the  electric  kxjomotive  as  such 
has  reached  a  stage  of  most  practical  development  is 
not  disputed.  That  the  steam  locomotive  has  increased 
its  dependability  and  efficiency  and  is,  as  a  machine, 
almost  perfection  is  also  evident,  and  this  fact  should 
be  recognized  by  the  proponents  of  its  electric  rival. 
But  certainly,  under  many  modern  transportation  con- 
ditions, the  electric  locomotive  shows  a  necessary  field 
for  itself  in  which  the  steam  locomotive  is  already  a 
hopeless  competitor,  and  must  soon  be  displaced 
entirely.  As  a  result  of  the  consideration  of  this 
subject  in  the  joint  meetings  there  should  be  developed 
a  much  clearer  conception  of  the  fields  of  the  two 
systems  under  present  conditions  and  also  what  factors 
will  determine,  under  future  conditions,  when  the  elec- 
tric locomotive  is  to  displace  the  steam. 


An  Idea,  and 

a  Personality 

THOSE  who  were  fortunate  enough  to  hear  Martin 
Schreiber,  chief  engineer  of  the  Public  Service 
Railway  of  New  Jersey  and  manager  of  its  Southern 
Division,  give  his  address  on  training  electric  railway 
personnel  at  Atlantic  City  could  not  help  catching  the 
enthusiasm  of  the  speaker  for  his  subject  and  his 
evident  desire  and  ability  to  put  his  ideas  into  practice. 
The  JOURN.AL  is  printing  an  extended  abstract  of  his 
address  this  week,  but  printed  words  are  somewhat 
dead.  Some  will  say,  as  some  have  said,  that  these 
ideas  are  not  new,  that  they,  the  speakers,  have  been 
practicing  along  such  lines  for  some  time.  Maybe 
so — maybe  they  think  so,  at  least,  but  mere  plans  or 
ideas  are  one  thing  and  success  in  using  them  is 
another. 

The  industry  is  always  on  the  hunt  for  new  ways  of 
solving  problems,  but  it  cannot  guarantee  that  a 
method  successful  in  one  place  will  make  good  some- 
where else.  As  regards  mechanical  matters,  such  as 
the  babbitting  of  a  bearing,  a  strict  following  of  the 
procedure  of  the  successful  pioneer  is  likely  to  be 
successful.  Unfortunately  this  is  not  true  where  the 
human  element  is  involved.  One  railway  achieves  a 
commendable  result  with  a  wage  or  a  merit  or  a  co- 
operative system,  but  another,  hastening  to  adopt  it, 
fails  to  attain  similar  success.  The  practice  of  both 
railways  being  alike  in  all  externals  and  the  human 
nature  of  the  employees  being  much  the  same  every- 
where, shall  we  not  look  for  the  answer  in  the 
personalities  of  the  different  managers  and  their 
aides  ? 

The  successful  man  succeeded  only  because  he 
believed  in  his  plan  so  thoroughly  that  he  made  all 
his  staff  believe  in  it,  too,  so  that  they  in  turn  carried 
the  message  to  the  rank  and  file.  It  succeeded 
because  everybody  soon  learned  that  the  Boss  meant 
just  what  he  said  and  would  not  be  turned  from  his 
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purpose.  The  plan  did  not  succeed  on  the  second 
property  because  the  manager  gave  a  smoker  to  the 
boys,  made  a  sympathetic  address  and  then  left  the 
working  out  to  a  lot  of  "unsold"  petty  officials. 

In  other  words  what  is  needed  for  accomplishment 
is  an  idea  plus  a  personality,  a  plan  coupled  with  the 
enthusiasm  and  ability  to  put  the  plan  into  operation. 

No  one  can  have  heard  Mr.  Schreiber  without  being 
convinced  that  he  has  both  these  attributes.  He  also 
has,  clearly  formulated,  the  constructive  ideas  with 
reference  to  railway  personnel  which  should  do  much 
to  maintain  an  effective  organization  with  the  neces- 
sary co-operation  between  men  and  management,  all 
of  which  is  needed  for  the  successful  operation  of  a 
railway  property.  He  makes  no  claim  that  these  are 
all  new  and  admits  that  he  learned  much  of  what  he 
now  sets  forth  from  the  present  Lord  Ashfield. 
Certainly  every  one  hopes  that  Mr.  Schreiber  will  have 
the  fullest  opportunity  to  put  these  ideas  into  effective 
practice  at  Camden.  But,  more,  it  is  to  be  hoped  that 
others  in  a  position  to  profit  by  them  will  see  in  his 
ideas  and  plans  suggestions  which  they  can  apply, 
coupled  with  their  own  personalities.  The  industry 
needs  more  of  such  ideas  and  men. 


The  Call  for  Increased  Effort 
All  Along  the  Line 

RENEWED  energy  and  a  determination  to  work  out 
their  problems  to  a  successful  issue  should  be  one 
of  the  results  of  the  Atlantic  City  convention.  No  one 
could  have  attended  the  meetings  there  without  being 
strongly  impressed  with  the  essential  nature  of  the 
industry  and  the  solidity  of  its  future.  Hard  work  will 
be  required  to  solve  all  the  problems,  but  hard  work 
is  no  deterrent  to  a  man  of  courage  where  there  is 
hope  of  ultimate  success,  and  in  the  railway  industry 
there  is  not  only  hope  now,  but  the  final  triumph  is 
practically  in  sight. 

The  same  resolution  to  do  better  work  should  extend 
all  along  the  line  in  every  railway  organization.  In 
fact,  efforts  toward  higher  efficiency  and  greater  pro- 
duction are  the  order  of  the  day  in  all  industries 
in  this  country,  and  the  electric  railway  field  should  be 
no  exception.  During  the  war  the  fall  in  manufacturing 
output  per  man  employed  was  a  common  complaint,  but 
there  were  many  reasons  to  account  for  the  demoraliza- 
tion and  high  turnover  which  characterized  the  oper- 
ating forces  of  that  time.  Many  employers  declared 
that  they  could  afford  the  higher  wages  which  they 
had  to  pay  if  only  labor  would  increase  its  rate  of 
production. 

Now  the  desired  increase  in  efficiency  seems  to  be 
evident.  In  a  recent  inquiry  made  by  the  Federal 
Reserve  Bank  in  New  York  of  thirty-one  of  the  largest 
corporations  in  the  country,  all  except  nine  report 
improvements  in  this  regard.  None  of  the  concerns 
reported  any  decrease  in  efficiency,  five  reported  that 
there  was  no  change  one  way  or  the  other  and  four 
were  unable  to  draw  conclusions  from  any  data  at  hand. 
Others  quote  definite  increases,  such  as  one  of  the  large 
steel  corporations  quoting  6  per  cent,  two  clothing  fac- 
tories 7  to  8  per  cent  and  other  large  concerns  from 
10  to  17  per  cent  as  compared  with  a  year  ago.  With 
these  figures  the  turnover  of  employees  is  said  to  be 
decidedly  less  than  formerly,  and  more  men  are  looking 
for  work. 

Such  an  increase  in  efficiency  will  be  one  solution  and 


the  most  satisfactory  all-around  solution  for  the  present 
high  wages  paid  to  electric  railway  employees.  For 
example,  if  the  shop  man  will  do  more  work  in  the 
same  time  he  may  extend  the  period  during  which  the 
company  is  warranted  in  paying  war  wages  in  spite 
of  reduced  living  costs.  If  the  motorman  can  operate 
his  car  so  carefully  and  skillfully  as  to  warrant  the 
management  in  increasing  the  schedule  speed  of  the 
road  and  if  the  conductor  will  co-operate  in  this  effort 
and  stimulate  traffic  by  merchandising  methods  they 
will  justify  the  increases  which  they  have  received  dur- 
ing the  past  five  years. 

This  is  a  time  when  all  departments  should  make  a 
special  effort  to  pull  together.  There  is  every  reason 
and  every  inspiration  for  such  a  movement  now.  Let 
this  be  the  spirit  to  animate  the  entire  organization  of 
every  electric  railway  company  during  the  coming  year. 


Making  the  Interurban 
a  "Real  Railroad" 

A  CENTRAL  station  manager,  unversed  in  electric 
railway  matters,  was  recently  invited  by  the 
writer  to  return  to  Chicago  from  Milwaukee  by  way  of 
the  North  Shore  Line  instead  of  the  steam  road.  With 
some  hesitancy  at  the  thought  of  a  100-mile  interurban 
ride,  he  was  finally  persuaded.  On  the  way  down, 
while  enjoying  an  excellent  dinner  in  the  dining  car,  the 
last  of  a  four-car  train,  and  traveling  at  80  miles  per 
hour,  he  exclaimed:  "Why,  this  isn't  an  interurban! 
This  is  a  steam  road,  but  run  by  electricity." 

And  so  it  is.  Great  things  have  been  done  to  make  the 
North  Shore  Line  a  "real  railroad,"  and  it  may  now  be 
said  that  it  is  one  of  the  leading  show  lines  of  the 
country  in  general  physical  condition,  equipment,  serv- 
ice rendered  and  morale  of  employees.  Its  earnings  are 
also  satisfactory  and  improving  rapidly,  and  the  people 
along  the  line  are  actually  talking  about  it  and  boosting 
it  to  their  friends.  This  did  not  happen  by  chance.  It 
has  come  from  a  lot  of  hard  work  and  the  practicing  of 
the  principles  which  were  set  forth  in  an  article  in  the 
Oct.  2  issue  by  Britton  I.  Budd.  It  means  that  a  very 
unfavorable  public  reaction  toward  the  road  only  a  few 
years  back  has  been  turned  into  indorsement  through 
the  pursuit  of  a  single  purpose — to  give  good  service, 
with  all  that  that  embodies. 

The  courtesy  of  the  trainmen  and  their  open  interest 
in  the  road  and  the  punctuality,  speed  and  comfort  of  the 
service  are  things  that  impress  one  as  he  makes  a  trip 
over  the  line.  Indeed,  it  is  an  inspiration  to  any  one 
interested  in  the  electric  railway  industry  to  take  this 
trip  to  Milwaukee  and  return  from  Chicago  over  this 
electric  railroad  constructed  and  operated  according  to 
heavy  traction  practice. 

The  article  by  Mr.  Budd  referred  to  contains  numer- 
ous suggestions  about  operating  practices  that  will 
develop  interurban  lines  into  popular  railroads.  As 
written,  it  gives  only  the  meat  of  a  wealth  of  experi- 
ence, omitting  all  the  background  or  substantiating 
evidence  for  the  conclusions  drawn.  Yet  we  know  that 
none  of  these  conclusions  is  without  the  backing  of 
proved  practice.  While  Mr.  Budd  doesn't  say  so,  out 
of  modesty  in  his  accomplishments,  all  of  the  things 
recommended  in  his  article  have  been  done  on  the  line 
which  he  directs,  and  that  is  why  we  are  glad  to  give 
this  special  emphasis  to  his  contribution  solicited  for 
the  convention  issue. 
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Way  Standards  Adopted  Last  Week 
an  Important  Step 

ONE  of  the  most  far-reaching  acts  taken  by  any  of 
the  associations  last  week  at  Atlantic  City  was 
the  acceptance  by  the  Engineering  Association,  among 
the  other  recommendations  made  by  the  way  commit- 
tee, of  its  proposed  uniform  track  spirals  and  curved 
heads  for  girder  grooved  rails.  Both  of  these  subjects 
have  been  treated  extensively  in  this  paper  in  the  past, 
and  action  along  these  lines  taken  by  the  Engineering 
Association  last  week  has  been  urged  in  editorials  pub- 
lished in  previous  issues  of  this  paper. 

The  adoption  of  a  uniform  system  of  track  spirals 
should  lead  to  many  economies  in  the  manufacture  and 
maintenance  of  special  trackwork,  and  the  spiral  sys- 
tem as  presented  by  the  way  comjnittee  has  the  advan- 
tages of  simplicity  and  adaptability  for  use  in  connection 
with  partial  renewals.  The  report  emphasized  the  latter 
by  illustrating  the  method  of  adapting  the  new  spiral 
system  to  the  renewal  of  a  part  of  an  old  layout.  We 
feel  that  the  committee  is  to  be  congratulated  upon  its 
successful  efforts  to  reconcile  differences  of  opinion  in 
regard  to  this  subject  which  have  so  long  prevailed 
among  manufacturers  and  railway  men.  Having 
adopted  the  uniform  spiral,  it  now  remains  for  the  engi- 
neers to  see  that  its  use  is  put  into  effect  as  promptly 
as  possible. 

The  incorporation  of  a  curved  head  or  tread  contour 
upon  the  standard  girder  grooved  rails  is  another  step 
in  advance  which  should  have  a  far-reaching  effect 
in  securing  maintenance  economies.  The  report  of 
the  committee  treated  the  subject  from  every  angle,  and 
it  will  be  noted  that  the  committee  recommended  the 
adoption  of  designs  for  which  rolls  have  already  been 
provided.  Meanwhile,  it  was  unnecessary  to  change  any 
other  dimensions  of  the  existing  standard  girder 
grooved  rails. 

The  substitution  of  designs  for  standard  section  rails 
which  have  a  greater  demand  than  those  now  in  the 
Engineering  Manual  is  another  step  which  is  to  be  com- 
mended, and  the  committee  has  shown  businesslike 
acumen  in  recommending  the  adoption  of  sections  which 
may  be  obtained  readily  from  the  mills.  The  advantage 
of  having  manufacturers  represented  upon  the  commit- 
tee is  clearly-  shown  in  the  treatment  of  this  subject  by 
the  committee. 

The  committee  reported  upon  an  important  subject  in 
its  discussion  of  the  so-called  impression  test  for  girder 
rails.  In  line  with  comments  which  we  have  heretofore 
made,  the  committee  expressed  the  belief  that  the 
impression  test  does  not  properly  provide  a  test  for 
brittleness  and  recommended  further  investigation  with 
the  view  of  developing  some  adequate  test  for  brittle- 
ness which  can  be  made  as  readily  as  the  impression 
test.  The  matter  is  important,  and  we  are  pleased  to 
note  that  the  committee  is  alive  to  that  fact.  It  is 
to  be  hoped  that  this  year's  committee,  in  co-operation 
with  the  manufacturers,  can  devise  a  test  which  will 
meet  the  requirements. 

In  recommending  the  new  subject  of  the  use  of  sub- 
stitute ties,  the  committee  recognizes  the  fact  that  such 
ties  are  being  used  to  an  increasing  extent,  and  we 
are  of  the  opinion  that  the  1921  way  committee  can  lead 
the  way  in  developing  information  as  to  the  value  of 
existing  designs  and  at  the  same  time  it  may  consider 
the  matter  of  the  design  of  such  ties  as  engineering 
structures.     There   seems  to   be   a   distinct   field   for 


substitute  ties  in  street  railway  tracks  and  the  intro- 
duction of  the  subject  is  considered  very  timely. 

For  those  who  think  that  the  life  of  railway  phys- 
ical property  is  readily  determined,  we  recommend  the 
study  of  the  monograph  by  Victor  Angerer  attached 
to  the  report  as  Appendix  H.  Mr.  Angerer  gives  an  able 
exposition  of  the  many  variables  which  prevent  the  com- 
pilation of  data  which  have  any  value  and  covering  the 
life  or  limits  of  wear  in  special  trackwork.  The  com- 
mittee is  fortunate  in  being  able  to  present  such  an 
able  treatment  of  a  very  difficult  subject. 

The  thoroughness  with  which  the  report  as  a  whole 
was  compiled  attracted  much  favorable  comment  both 
on  the  floor  at  the  convention  and  on  the  side.  In 
fact,  and  without  any  disparagement  of  any  of  the 
many  other  excellent  reports  presented  at  Atlantic  City,, 
it  is  proper  to  say  that  this  report  is  a  good  example 
of  what  a  convention  report  should  be. 


Philadelphia  y 

Goes  to  Seven  Cents 

ONE  cannot  avoid  recognizing  that  the  industry 
will  attach  more  than  ordinary  importance  to  the 
latest  fare  change  in  Philadelphia,  reported  in  the 
news  columns  of  this  issue.  Philadelphia  is  the  one 
large  city  in  which  a  private  electric  railway  manage- 
ment has  acted  on  the  policy  of  trying  to  maintain 
5  cents  as  the  initial  unit  fare.  Because  the  manage- 
ment, under  the  conditions  obtaining  in  Philadelphia, 
has  been  able  to  retain  the  5-cent  base  for  so  long  and 
has  preached  the  policy  as  a  good  one  elsewhere,  there 
has  been  criticism  from  other  managements  which 
have  had  Philadelphia  "flung  in  their  faces"  by  their 
own  communities  when  seeking  fare  advances  to  meet 
ever  increasing  costs. 

Now  that  Philadelphia  is  to  have  a  7-cent  fare,  with 
reduced-fare  tickets  and  a  continuation  of  3-cent 
exchange  tickets,  it  is  only  fair  that  a  correct  interpre- 
tation be  placed  upon  this  move.  As  facts  appear,  the 
management,  that  is,  largely,  Mr.  Mitten,  has  not 
abandoned  the  idea  that  the  retention  of  the  5-cent 
minimum  fare  is  still  the  best  policy.  The  company 
asked  for  a  5-cent  fare  with  no  transfers  whatsoever 
in  the  belief  that  the  advantages  of  the  5-cent  fare  to 
the  average  rider  and  in  attracting  the  short-haul 
passenger  more  than  offset  the  disadvantages  to  the 
patron  who  has  to  use  more  than  one  car.  There  was 
no  avoiding  the  fact  that  in  Philadelphia,  as  elsewhere, 
costs  of  operation  have  risen.  When  the  case  came 
before  the  Public  Service  Commission,  however,  that 
body  differed  with  the  management  and  decided  that 
with  the  traffic  flow  and  conditions  such  as  they  are 
the  retention  of  transfer  privileges,  even  with  a  charge 
at  some  points,  was  more  important  than  the  retention 
of  the  5-cent  base  fare.  The  arrangement  is  a 
temporary  one,  pending  valuation  and  a  final  fare 
adjustment,  and  of  course  and  rightly,  when  the  final 
fare  system  is  devised  the  voice  of  the  management 
will  probably  have  much  influence  in  connection  with  the 
adoption  of  a  permanent  system. 

What  is  apparent  in  the  entire  case,  however,  is 
that  electric  railway  operating  costs  have  gone  up  and 
income  must  go  up  in  proportion.  The  question  in 
Philadelphia  has  been  as  to  the  best  way  to  increase 
the  income.  This  has  been  decided  by  the  Public  Service 
Commission  of  Pennsylvania  to  be,  for  at  least  the 
present,  a  flat  increase  in  the  existing  fare. 
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Training  of  Electric  Railway  Personner 

General  Principles  to  Be  Followed  in  Dividing  and  Deputizing  Executive  Duties - 
Application  of  These  Principles  on  Public  Service  Railway 
Property  at  Camden,  N.  J. 

By  martin  SCHREIBER 

Chief   Engineer   Public    Service    Railway   and    Manager 
Southern  Division.  Camden.  X.   J. 


BEFORE  taking  up  the  main  line  of 
thought  which  I  wish  to  lay  before 
the  delegates  to  the  Atlantic  City 
convention  of  the  American  Electric 
Railway  Association,  I  wish  to  tell  a 
story  which  illustrates  the  principles  to 
be  stated  afterward.  I  live  in  East 
Orange,  N.  J.,  and  to  the  right  and  left 
of  me  live  neighbors  each  blessed,  among 
other  good  fortunes,  with  a  fine  son  of 
athletic  tendencies.  My  right-hand 
neighbor  wished  to  break  his  son  of  over- 
devotion  to  athletics  and  began  by  as- 
signing for  a  certain  Saturday  the  task 
of  cutting  the  grass  on  the  lawn.  The 
purpose  of  this  was  to  keep  him  off  the 
baseball  field  on  that  day.  The  boy  went  to  the  field  and 
explained  the  circumstances  to  his  comrades,  telliui? 
them  not  to  wait  for  him  after  a  certain  hour.  The 
task  had  been  so  planned  by  the  father  that  it  was  out 
of  the  question  for  the  boy  to  play,  and  he  lost  h's 
game.     Incidentally  the  team  failed  to  win  the  game. 

My  left-hand  neighbor  tried  somewhat  the  same 
tactics  but  with  a  different  result.  His  son  had  the 
job  of  cleaning  up  the  leaves,  but  instead  of  spending 
the  time  raking  he  brought  his  football  team  over  to 
the  yard  and  hurried  the  job  through  before  the  game 
was  called.  He  explained  to  his  father  afterward  that 
even  if  this  had  not  been  possible  he  had  arranged  for 
a   substitute. 

I  tell  this  story  because  it  seems  to  me  that  the  second 
boy  showed  attributes  which  are  necessary  in  any  indi- 
vidual who  is  to  carry  executive  responsibility.  He 
did  the  task  assigned  to  him,  but  he  secured  the 
co-operation  of  others  and  they  were  glad  to  co-operate 
with  him  because  it  was  to  their  interest  to  do  so. 
Take  another  illustration,  from  the  experience  of  E.  H. 
Harriman.  When  he  reorganized  the  Southern  Pacific 
it  was  his  ambition  to  build  up  the  greatest  of 
transportation  systems.  For  this  purpose  he  sought 
out  m.en  who  had  the  power  of  reflection,  of  initiative 
and  of  growth.  He  had  difikulty  in  locating  such  a 
personnel,  but  afterward  said  that  he  could  find  in  the 
subsidiary  offices  of  the  various  companies  that  had 
been  consolidated  many  men  who  were  human  machines 
but  few  that  were  any  more.  The  story  is  told  of  him 
that,  when  seeking  out  people  for  his  organization,  he 
would  go  through  the  various  offices  and  when  he 
found  a  man  surrounded  with  books  and  papers,  too 
busy  to  notice  what  was  going  on,  he  would  not  stop; 
but  when  he  found  a  man  in  a  reasonably  well-conducted 
office,  apparently  in  thought,  perhaps  with  his  feet  on 
the  table,  he  was  sure  to  give  that  man  most  serious 
consideration. 


Martin  Schreiber 


•Abstract    of    paper    read    at    annual    conTention    of    American 
Electric  Railway  Association,  Atlantic  City,  N.  J.,  Oct.  13,  1920. 


Why  is  it  difficult  to  find  the  ideal 
supervising  employee?  Simply  because 
industry  has  not  developed  him.  We 
have  spent  millions  of  dollars  and  much 
time  in  developing  specifications  for 
material,  but  little  money  or  time  in  de- 
veloping men.  Lord  Ashfield,  or  Albert 
Stanley  as  we  knew  him  here,  is  con- 
sidered one  of  the  biggest  transportation 
men  of  our  time.  At  fifteen  he  was 
working  as  a  switch-boy  in  the  streets 
of  Detroit;  at  twenty-five  he  was  super- 
intendent of  the  Detroit  United  Railway; 
at  twenty-nine  he  was  general  superin- 
tendent of  the  Public  Service  Railway; 
at  thirty-three  he  was  manager  and 
director  of  the  London  Underground  Lines.  Today,  Mr. 
Stanley,  barely  forty-six  years  of  age,  is  not  only  chair- 
man of  the  board  and  managing  director  of  the  under- 
ground lines  of  London,  but  is  a  member  of  the  British 
House  of  Lords.  In  a  recent  interview  published  in 
Systevi,  he  says  that  "the  secret  of  how  to  find  big  men, 
who  I  am  sure  are  growing  up  to  fill  the  big  new  jobs  of 
the  new  century,  is  opportunity,  opportunity  and  again 
opportunity;  opportunity  must  be  thrown  at  them — op- 
portunity to  educate  and  train  themselves."  From  my 
observation,  there  are  many  officials  in  industry,  includ- 
ing those  in  the  electric  railway  business,  who  are 
engaged  in  suppressing  the  powers  of  reflection,  of 
initiative  and  of  growth  in  employees.  Moreover,  many 
ofliicials  think  that  before  a  man  can  become  an  executive, 
with  responsibilities  involving  several  departments,  it  is 
necessary  for  him  to  have  a  long  specialized  training  in 
each  department.  By  applying  ordinary,  arithmetic  it 
can  be  seen  that  following  this  procedure  a  man  would 
have  to  be  as  old  as  Methuselah  before  he  gets  the 
executive  job.  By  this  time  he  is  so  old  that  he  has 
lost   all   his   enthusiasm. 

The  truth  is  that  when  a  man  has  shown  ability  to 
excel  in  handling  one  department  of  the  electric  rail- 
way this  is  a  good  sign  that  he  could  be  an  executive 
for  several  departments.  At  least  he  should  be  in 
line  for  such  opportunity.  It  is  not  necessary  to  main- 
tain a  man  in  an  executive  position  because  he  has  been 
tried  out  in  it,  but  if  a  company  never  tries  a  man 
out  it  will  never  have  available  competent  men  to  fill  the 
bigger  jobs.  Some  of  us  seem  to  forget  that  we  who 
have  been  placed  in  executive  positions  had,  ourselves, 
to  begin  at  one  time. 

Leaves  from  Davison's  Experience 

H.  P.  Davison,  of  the  great  banking  house  of  J. 
P.  Morgan  &  Company,  was  asked  what  plans  and 
methods  he  had  followed  in  accomplishing  the  lar^e 
undertakings  he  performed  in  connection  with  his  firm. 
His  reply  was:     "If  I  had  any  definite  plan,  the  first 
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was  I  would  try  and  do  my  job  and  the  work  assigned 
to  me  a  little  better  than  any  one  else;  second,  I  always 
groomed  some  one  else  for  my  job;  third,  I  always 
studied  and  trained  myself  for  the  duties  of  the  man 
in  the  position  above  me."  These  are  very  simple 
declarations,  but  they  carry  with  them  principles  of 
tremendous  importance.  How  many  railways  are  there 
that  have  men  groomed  and  ready  to  step  into  any  of 
the  supervisory  positions  in  case  of  vacancies.  No 
doubt  in  a  large  percentage  of  the  companies  if  the 
manager  or  a  department  head  or  two  should  drop  out 
there  would  be  something  of  a  panic  in  the  "front 
office."  Now,  this  should  not  be  the  case,  but  rather 
the  reverse.  If  the  manager  or  any  of  the  department 
heads  or  any  man  in  the  employ  of  the  company  should 
leave,  this  ought  to  give  the  other  fellows  a  chance  and 
thereby  introduce  new  blood  and  enthusiasm  into  tho 
organization. 

An  organization  that  is  stagnant  and  without  enthu- 
siasm is  defeated  at  the  outset;  the  whole  organization 
gets  into  a  rut  and  the  men  are,  more  or  less,  the 
machines  that  Mr.  Harriman  found.  Certainly  an 
unenthusiastic  organization  will  never  accomplish  what 
Mr.  Davison  set  out  to  do,  to  give  service  a  little  better 
than  the  other  fellow.  Emerson  said  in  effect  that  if 
you  manufacture  only  a  mousetrap  and  make  it  better 
than  any  one  else,  even  though  you  have  a  house  in 
the  woods,  you  will  always  have  a  trodden  path  lead- 
ing to  your  door. 

The  "Service  Committee"  Is  Promising 

One  of  the  bugaboos  in  connection  with  the  rail- 
way organization  is  the  securing  of  teamwork  or  proper 
co-ordination.  There  is  much  overlap  of  departments 
and  a  tendency  for  one  department  to  shift  respon- 
sibility on  another.  Besides,  even  where  there  is  loyalty, 
criticism  of  the  management  is  often  heard.  One  of 
the  best  ways  to  overcome  this  difficulty  is  to  insist 
that  the  department  head  take  an  active  part  in  the 
management. 

On  the  southern  division  of  the  Public  Service  Rail- 
way, at  Camden,  N.  J.,  we  are  trying  out  a  new  organi- 
zation plan.  Every  Friday  all  department  heads  gather 
to  lay  out  the  operating  policies  and  work  of  the 
railway  for  the  ensuing  week.  They  discuss  all  ques- 
tions man-fashion.  When  anything  is  decided,  every 
member  of  this  "Service  Committee,"  as  it  is  called,  is 
back  of  the  decision  and  he  is  responsible  for  the 
outcome.  The  department  heads  not  only  carrj'  out 
instructions  given  them,  but  they  help  to  make  the 
orders.  This  develops  the  traits  that  Mr.  Harriman 
was  looking  for  to  run  his  great  transportation  system. 

Responsibility  of  Department  Heads 

We  also  insist  that  every  department  head  be  a  "real 
boss"  as  far  ais  his  department  is  concerned,  and  he  is 
strictly  responsible  for  the  work  coming  under  his  juris- 
diction. At  the  same  time  he  thoroughly  understands 
that  as  a  whole  the  railway  is  more  important  than  any 
one  department.  Besides,  he  is  expected  to  break  in 
a  man  under  him  to  assume  his  position  in  case  of 
necessity.  His  cardinal  duties  are  to  do  his  job  as  well 
as  he  can,  to  train  a  subordinate  to  fill  his  position 
and  to  study  for  advancement.  For  example,  it  is  up 
to  the  manager  to  "groom"  department  heads  for  the 
position  of  manager;  to  the  superintendent  of  equip- 
ment to  train  an  assistant  for  his  job,  and  so  on  down 
the  line.     The  ultimate  goal  of  this  committee  is  to 


produce  the  best  service  we  can  and  to  sell  it- to  the 
public.  We  want  the  public  to  be  a  willing  and  ^ea.sed 
purchaser.  We  hope  to  have  our  business  relations  with 
our  patrons  exactly  on  the  same  basis  as  those  of  the 
high-class  department  stores  with  their  patrons.  In 
the  last  analysis  the  public  must  be  the  final  judge  of 
what  constitutes  a  satisfactory  service. 

Passing  Service  Down  the  Line 

Now  the  service  committee  idea  is  not  going  to  stop 
at  department  heads.  Each  department  head  is  going 
to  inject  it  into  his  own  department.  We  believe  that 
this  system  will  produce  a  different  grade  of  employee 
from  that  which  we  have  at  present  and  put  a  personal 
touch  into  transportation  business  that  cannot  be  had 
in  any  other  way.  For  instance,  the  operating  depart- 
ment will  be  run  largely  by  consultations  of  the 
superintendent  of  transportation,  the  assistant  super- 
intendents, the  road  officers,  the  inspectors,  the  carhouse 
men  and  so  on.  Their  meetings  will  be  so  arranged 
that  the  ordinary  routine  of  business  will  not  be  inter- 
fered with  and  all  the  men  that  have  any  supervising 
work,  that  is  those  who  have  charge  of  other  men, 
will  have  an  opportunity  to  take  part  in  these  consulta- 
tions at  least  once  a  month.  We  expect  to  go  further. 
One  of  the  inspectors  on  each  line  will  be  responsible 
for  that  line  and  he  will  know  its  daily  receipts  and 
costs.  Few  facts  will  be  withheld  from  him  and  his 
business  will  be  to  make  suggestions  for  improving 
the  service  and  pleasing  the  public  as  well  as  to  do 
his  daily  routine  work.  We  shall  expect  this  inspector 
or  road  officer  to  consult  with  other  inspectors,  if  there 
are  any  others  on  the  line,  and  also  to  discuss  the  run 
receipts  and  costs  with  the  particular  crews  involved, 
seeking  from  them  new  ideas  for  bettering  the  service 
and  pleasing  the  patrons.  In  doing  this  we  shall  be 
developing  those  important  qualities  that  every  employee 
possesses  to  greater  or  less  degree  and  that  will  keep  the 
enthusiasm  of  the  organization  keyed  up  to  the  highest 
pitch.  Besides  we  are  selling  our  service  first  to  the 
employees  before  we  sell  it  to  the  public. 

Another  Company  Section  to  Be  Formed 

Besides  the  official  education  and  development  of  the 
men  which  I  have  described,  we  propose  to  institute 
another  company  section  of  the  American  Electric  Rail- 
way Association  at  Camden.  Some  semi-official  organi- 
zation seems  necessary  for  the  rank  and  file  of  the 
organizations,  in  the  meetings  of  which  the  entire  rail- 
way situation  can  be  discussed  in  open  forum.  The 
position  of  the  electric  railway  business  requires  that 
the  most  accurate  and  complete  information  be  given 
to  the  public  in  order  to  secure  co-operation  between 
the  car  riders  and  the  company.  Publie  opinion  of  the 
railway  in  a  general  'vay  is  obtained  by  the  public 
through  contact  with  the  company's  employees.  Besides 
this  local  consideration,  the  company  section  has  the 
advantage  on  account  of  its  affiliation  with  the  national 
association.  Thus  the  employees  secure  an  idea  of  what 
is  going  on  on  properties  other  than  the  one  with  which 
they  are  identified.  Often  the  employees'  attention  may 
be  called  to  some  improvement  of  practice  elsewhere, 
which  by  slight  modification  can  be  adapted  to  condi- 
tions on  the  local  property. 

The  company  section  has  many  other  advantages  that 
have  been  brought  out  frequently.  It  has  always  been 
a  conundrum  to  me  why  the  usual  electric  railway 
manager  has  not  taken  more  interest  in  the  company 
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section.  I  have  argued  with  electric  railway  officials 
who  cannot  see  where  they  are  going  to  get  back  the 
money,  time  and  energy  that  would  be  required  to  insti- 
tute and  maintain  a  section.  Almost  in  the  next  breath 
they  would  complain  of  poor  public  relations.  How  a 
railway  expects  to  improve  public  relations  without 
beginning  at  home  and  talking  to  its  own  men  about 
proper  public  relations  and  the  real  facts  about  the 
railway  is  beyond  my  comprehension. 

The  "Rank  and  File"  of  the  Organization 

The  attitude  of  the  company  and  its  supervisory  offi- 
cials toward  the  rank  and  file  is  one  of  the  most 
important  problems  with  which  we  have  had  to  deal. 
This  body  of  men  today  is  not  what  it  was  even  five 
years  ago.  The  requirements  of  the  men  are  becoming 
more  and  more  complex.  The  other  day  I  saw  a  poster 
of  the  United  States  Army  recruiting  service.  The 
poster  said:  "Get  a  free  education;  select  any  one  of 
six  countries;  select  any  one  of  fourteen  branches." 
Many  believe  that  all  the  men  want  is  more  money;  this 
may  appear  so  on  the  surface,  but  I  do  not  believe  it. 
Of  course,  we  should  pay  a  living  and  a  reasonable 
wage,  based  on  what  is  being  paid  in  like  industries 
elsewhere,  but  modified  to  suit  local  conditions.  Our 
greatest  difficulty  lies  in  the  fact  that  many  officials 
entrusted  with  the  charge  of  men  are  unfitted  for  the 
job. 

I  believe  that  proper  negotiations  with  men  must 
in  the  final  analysis  be  based  on  one  and  only  one  rule, 
the  Golden  Rule  or  the  fair  deal.  To  the  employer  I 
would  say  that  you  will  seldom  if  ever  make  a  mistake 
in  handling  a  man  if  you  will  make  an  earnest  and 
conscientious  effort  to  find  out  all  the  particulars  in 
his  case  and  then  put  yourself  in  his  place  before  you 
make  a  decision.  If  you  find  a  dissatisfied  man  in  your 
organization,  do  not  turn  your  back  on  him.  Call  him 
in  and  endeavor  to  find  out  the  trouble.  Probably  a 
personal  matter  has  discouraged  the  man;  in  that  case 
try  to  make  a  constructive  suggestion.  The  employee 
may  be  dissatisfied  with  his  job.  Then  it  is  your  duty 
to  try  and  get  him  other  work,  maybe  in  another 
department.  If  he  is  dissatisfied  with  his  pay  try  to 
get  him  more  money.  This  does  not  necessarily  mean 
an  increase  in  the  rate  but  it  may  be  possible  to  place 
him  in  different  work  where  he  will  receive  more 
remuneration.  It  may  be  necessary  to  suggest  that  he 
do  some  overtime  work,  or  work  on  the  outside,  or 
again  you  may  have  to  send  him  to  one  of  your  friends. 
Do  not  be  afraid  to  make  it  a  practice  to  say  to  every 
man  leaving  the  service  of  the  company  who  has  not 
been  dishonorably  discharged,  "If  you  ever  want  to  come 
back,  we  will  be  glad  to  do  everything  we  can  to  place 
you,"  for  remember  that  man,  even  if  he  is  not  an 
employee  of  the  company,  may  still  be  a  patron  of  its 
lines. 

True,  you  may  not  be  able  to  get  a  man  any 
more  money,  but  you  will  find  that  he  has  appreciated 
your  efforts  and  he  will  make  a  better  and  more  loyal 
employee.  One  of  the  greatest  compliments  I  ever 
knew  one  man  to  pay  another  was  that  of  a  crook  work- 
ing in  a  construction  gang  while  I  was  in  Paterson,  N.  .J. 
After  the  crook  had  robbed  all  of  his  fellow  employees 
he  was  apprehended  by  the  police.  He  admitted  he  had 
robbed  nearly  every  one  except  a  certain  foreman.  That 
particular  foreman,  he  claimed,  he  could  have  robbed 
many  times,  but  he  was  the  only  one  in  the  railway, 
in  his  opinion,  who  had  giveti  him,   a  stranger  in   a 


strange  land,  a  square  deal  when  he  most  needed  it.  He 
said  he  had  worked  harder  for  that  foreman  than  he 
ever  worked  in  his  life  and  he  never  would  regret  it 
and  would  have  starved  rather  than  take  a  single  cent 
from  him. 

Charles  M.  Schwab  Is  a  Real  Leader 
One  afternoon  during  the  war  I  had  occasion  to  visit 
the  Submarine  Boat  Company  in  Newark,  about  the 
time  Charles  M.  Schwab  took  charge  of  the  Emergency 
Fleet  Corporation.  He  came  into  the  yard  that  after- 
noon and  the.  first  thing  he  did  was  to  remove  his 
coat  and  roll  up  his  sleeves.  He  took  one  of  the  work- 
men by  the  arm  and  walked  up  to  the  platform  with 
him.  It  just  took  about  a  minute  for  a  person  to  realize 
that  Mr.  Schwab  was  a  real  leader.  He  spoke  briefly 
to  the  men  and  when  he  finished  there  was  tremen- 
dous applause  from  the  brawny-armed  workmen,  with 
nods  and  smiles  of  approval  from  the  officers  of  the 
boat  company.  It  was  evident  that  they  were  for  him  to 
a  man;  in  short,  he  had  won  their  confidence. 

An  Officer  of  Personnel 

In  connection  with  the  Camden  organization,  we 
propose  to  have  one  man  in  our  organization  who  will 
be  in  charge  of  employment.  He  will  hire  every  man 
who  will  be  required  to  run  the  railway,  in  no  matter 
what  department.  Before  the  employee  is  passed  along 
for  instruction  or  investigation,  this  superintendent  of 
employment  will  interview  him. 

Many  employees  are  ruined  when  first  they  apply  for 
work.  The  first  impression  that  the  new  man  gets  of 
the  company  is  of  great  importance.  The  very  fact  that 
he  is  looking  for  a  job  indicates  that  he  is  not  in 
the  best  kind  of  circumstances,  hence  a  sympathetic 
attitude  on  the  part  of  the  company  officials  at  that 
time  may  reach  him  and  may  win  his  favor  and  loyalty 
forever.  On  the  other  hand,  a  too  critical  attitude  on 
the  part  of  the  company's  representative,  which,  I  fear, 
is  not  unusual,  may  cut  him  deeply.  He  accepts  em- 
ployment because  of  necessity  for  work. 

It  will  be  the  business  of  our  superintendent  of 
employment  not  only  to  hire,  train  and  follow  the 
employee  from  the  production  standpoint,  but  it  will 
also  be  his  duty  to  keep  in  touch  with  him  from  a 
personal  standf)oint  through  his  career  with  the  com- 
pany.   

Welding  Experts  Active 

THE  American  Welding  Society  is  doing  very  effec- 
tive work  through  its  sectional  and  general 
activities.  The  Chicago  section,  for  example,  has  just 
issued  a  booklet  entitled  "Keep  the  Guesswork  Out  of 
Welding."  Copies  of  this  may  be  had  by  addressing  the 
American  Welding  Society,  608  South  Dearborn  Street, 
Chicago,  111. 

The  society  announces  that  members  of  the  welding 
trade  in  Cleveland  are  making  arrangements  to  form  a 
section  in  that  city.  A  meeting  to  consider  the  organi- 
zation of  a  New  York  section  was  held  in  the  Engineer- 
ing Societies'  Building,  New  York  City,  on  Oct.  14.  At 
this  meeting  it  was  decided  to  organize  a  New  York  or 
metropolitan  section,  and  a  nominating  committee,  a 
rules  committee  and  a  committee  on  membership  and 
organization  were  appointed.  The  next  meeting  for  the 
formation  of  this  section  will  be  held  on  Monday,  Oct. 
25,  at  4  p.m..  Every  one  interested  in  the  various  proc- 
esses of  welding  is  urged  to  attend. 
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FRONT   VESTIBULE  OF  CAR  RECONSTRUCTED  FOR  ONE-MAN  OPERATION  IN  SHOPS  OF  WASHINGTON  WATER 

POWER  COMPANY,   SPOKANE,  WASH. 


Shop  and  Park  Notes  from  Spokane 

Washington  Water  Power  Company  Operates  One-Man  Double-Truck  Cars  SuccessfuUy- 
Also  Has  Natatorium  Park,  Which  Is  One  of  the  Few  Parks  in 

the  Country  That  Pays 


SPOKANE,  WASH,  (pronounced  Spo-kan',  if  you 
please),  is  a  city  well  supplied  with  urban  and 
suburban  transportation  facilities.  The  larger 
part  of  the  urban  service  is  furnished  by  the  Wash- 
ington Water  Power  Company,  while  most  of  the  out- 
lying lines  belong  to  the  Spokane  &  Eastern  Railway 
&  Power  Company.  The  latter  is  part  of  the  "Inland 
Empire  System,"  which  will  be  discussed  in  another 
article.  The  writer  recently  had  an  opportunity  to  look 
over  the  Water  Power  Company's  lines  in  company  with 
R.  A.  Willson,  general  superintendent,  and  in  doing  so 
noted  a  number  of  points  of  interest. 

Although  the  city  fare  in  Spokane  is  limited  to  6 
cents,  which  is  entirely  inadequate,  both  of  the  com- 
panies are  keeping  up  an  excellent  schedule.  By  the  use 
of  one-man  cars,  rigid  economy  all  along  the  line, 
ingenious  shop  methods,  etc.,  they  are  able  to  keep 
their  heads  above  water.  To  be  sure  the  Inland  Empire 
has  recently  passed  through  a  receivership,  but  as 
Kipling  says,   "that  is  another  story." 

The   logic  of  the  local   situation   demands  a   unified 


system  for  the  city  lines,  and  as  the  larger  of  the  two 
companies,  as  far  as  city  mileage  and  cars  are  con- 
cerned, the  Water  Power  Company  will  presumably 
operate  it.  Plans  to  this  end  have  been  under  way  for 
years  (see  Electric  Railway  Journal,  April  26,  1919, 
page  839),  and  are  still  under  way.  The  proposed 
merger  involves  many  financial  and  physical  difficulties, 
but  these  are  gradually  being  overcome.  The  recent 
reorganization  of  the  Inland  Empire  System  has  made 
a  new  plan   necessary. 

There  is  a  strong  local  tendency  in  Spokane  to 
standardization  of  equipment  and  methods  and  the  man- 
agements show  a  spirit  of  active  co-operation.  For 
example,  at  present  the  Water  Power  Company  is 
remodeling  in  its  shops  a  part  of  the  rolling-stock  of 
the  Spokane  &  Eastern,  changing  over  double-truck  cars 
for  one-man  operation. 

The  Water  Power  Company  has  about  111  miles  of 
single-track,  142  motor  passenger  cars,  ten  passenger 
trailers,  three  express  motor  cars,  twelve  freight  and 
eleven   other   cars.     As   the    nature   of   the   equipment 


CORNER    OF    MACHINE    SHOP,    WASHINGTON    WATER 

POWER    COMPANY 

Note  floor  paved  with  sawed-off  sections  of  wood  poles. 


RE-SAW    ATTACHMENT    FOR   BAND    SAW    USED    IN    WOOD 

MILI^  OF  WASHINGTON  WATER 

POWER  COMPANY 
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indicates,  its  business  is  radically  different  from  that 
of  its  neighbor.  It  has  an  excellent  shop,  in  which,  as 
mentioned  above,  it  is  remodeling  a  number  of  city 
cars  for  the  other  company.  These  cars,  like  those 
remodeled  by  the  power  company  for  its  own  lines,  are 
double-truck  cars  which  have  been  turned  end  for  end, 
the  principal  work  being  the  substitution  of  new  front 
vestibules  for  the  old  ones.  Several  pictures  have  been 
reproduced  to  show  the  details  of  this  reconstruction. 

How  Equipment  Maintenance  Cost  Is 
Kept  Down 

In  the  company's  shops  particular  attention  has  been 
paid  to  the  equipment  required  for  economical  main- 
tenance. The  machine  tool  equipment  in  the  company's 
machine  shop  is  of  particular  interest.  A  part  of  this 
is  shown  in  an  illustration.  The  several  tools  are  served 
by  means  of  small  gib  cranes  mounted  on  pipe 
standards,  so  that  there  is  little  manual  labor  required 
in  handling  the  work.  The  floor  of  this  shop,  by  the 
way,  is  paved  with  blocks  made  by 
sawing  up  old  transmission  line  poles. 
While  not  as  smooth  as  a  floor  made  of 
regulation  creosoted  wood  paving 
blocks,  this  floor  answers  its  purpose 
and  is  very  durable. 

Another  illustration  shows  a  "re- 
saw"  attachment  to  a  band  saw  which 
has  proved  to  be  a  wonderfully  useful 
tool.  It  consists  of  a  set  of  rolls  sur- 
rounding the  saw  and  driven  by  gear- 
ing. The  rolls  are  readily  adjustable 
for  different  thicknesses  of  material 
to  be  split  and  the  tool  has  been  found 
invaluable  during  the  car-remodeling 
regime,  which  still  continues. 

Lest  We  Forget  Natatorium  Park 

The  Washington  Water  Power  Com- 
pany is  one  of  the  few  in  the  country 
that  is  making  a  park  pay.  Circum- 
stances are  such  locally  that  the  pub- 
lic depends  largely  upon  the  company's 
Natatorium  Park  for  its  diversion. 
The  park  is  conducted  upon  the  prin- 
ciple that  the  numerous  amusement  features  must  each 
bring  in  a  satisfactory  return.  They  are  operated  either 
by  the  railway  department  or  by  concessionnaires,  de- 
pending upon  the  character  of  the  feature.  For  example, 
the  company  operates  the  "shoot  the  chutes,"  the  flying 
swing  (the  cars  of  which  are  provided  with  motor- 
driven  propellers  to  simulate  airplanes),  the  natatorium, 
the  dance  hall,  etc.  It  lets  out  the  roller  coaster  con- 
cession (the  coaster,  a  new  one,  being  one  of  the 
largest  in  the  country),  the  refreshment  sale  privilege 
and  some  others. 

The  piece  of  woodland  in  which  the  park  is  located 
is  in  itself  a  thing  of  beauty  and  the  company  has 
enhanced  its  attractiveness  by  judicious  planting.  A 
state  fish  hatchery  is  no  small  attraction  in  itself.  Mr. 
Willson  takes  a  personal  interest  in  the  details  of 
Natatorium  Park  and  spends  much  of  his  spare  time 
therein. 

The  transportation  end  of  the  park  proposition  has 
presented  some  interesting  problems.  Cars  from  the 
city  loop  at  the  park  in  a  prepayment  area,  those  bring- 
ing patrons  to  the  park  discharging  their  load  at  the 
side  of  the  loop  remote  from  -the  entrance  gates.    The 


patrons  then  enter  the  park  through  a  subway  which 
passes  under  the  prepayment  area.  Those  leaving  the 
park  do  so  through  prepayment  gates,  the  approach  to 
which  is  up  a  rather  steep  incline.  This  natural  fea- 
ture is  utilized  to  slow  down  the  loading,  thus  effec- 
tively preventing  crowding  at  the  gates. 


Latest  Type  of  Double-Deck  Car 

THE  English  have  had  a  great  deal  of  success  with 
double-deck  street  car  operation  and  the  Ilford 
Council  Tramways  has  just  placed  in  service  a  late 
design  of  double-deck  car.  The  cost  of  the  car  is  given 
as  about  $10,000  and  the  car  has  a  seating  capacity  of 
sixty-four,  the  lower  saloon  accommodating  twenty-six, 
the  upper  thirty  and  the  canopies  eight.  The  car  is 
30  ft.  6  in.  over  all  in  length,  16  ft.  6  in.  over  all  in 
height  and  is  mounted  on  a  single  truck  with  8-ft. 
wheelbase.  Ceilings  are  of  aluminum  and  are  arranged 
in  three  panels.     A  patent  type  of  seat  is  used  which 


A  .SIXTY-FOUR  PASSENGER  DOUBLE-DECKED  C.VR 


folds  back  against  the  side  of  the  car  when  desired, 
permitting  free  passage  and  speeding  up  car  cleaning. 

The  trucks  are  of  the  pendulum  type,  with  the  rigging 
that  supports  the  side  frames  on  the  axle  boxes  consist- 
ing of  independent  longitudinal  supporting  frames,  sus- 
pended flexibly  from  the  truck  by  U-shaped  saddles. 
This  has  the  effect  of  increasing  the  wheelbase  by  2  ft. 
and  permits  the  wheels  and  axles  to  move  laterally, 
independent  of  the  side  frames.  The  cars  are  equipped 
with  35-hp.  motors  and  with  Thomson-Houston  K-10 
controllers.     The  gears  and  pinions  are  of  tool  steel. 

The  cars  are  painted  sage  green  and  cream,  are 
fitted  with  curtains  and  are  finished  in  mahogany  inside. 
They  have  illuminated  destination  indicators  in  each 
canopy  and  are  very  neat  and  attractive  in  appearance, 
r.=  shewn  by  the  photograph. 


An  appropriation  of  $85,000  has  just  been  authorized 
to  the  Bureau  of  Standards  for  the  investigation  of 
standards  of  practice  and  methods  of  measurements  of 
public  utilities,  such  as  gas,  electric  light,  electric 
power,  water,  telephone,  central  station  heating  and 
electric  railway  service. 
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What  Happens  at  the  Trolley  Contact? 

Results  of  Numerous  Tests  Under  Various  Operating 

Conditions  Are  Given — Average  Power  Loss 

with  5-in.  Wheel  Was  Nearly  14  Kw. 

By  D.  D.  EWING 

Professor  of  Electric  Railway  Engineering  Purdue  University, 
Lafayette,   Ind. 


VIEWED  from  the  standpoint  of  mechanical  per- 
formance, the  device  that  collects  the  propulsion 
current  for  an  electric  car  has  a  hard  job.  "It 
must  work  in  fair  weather  and  in  foul,  particularly 
in  foul  weather,"  says  the  riding  public.  It  must  not 
interrupt  the  power  circuit,  and,  therefore,  it  must  keep 
in  close  touch  with  the  contact  line,  which  to  the  col- 
lecting device  seems  to  have  a  chronic  habit  of  con- 
tinually bobbing  up  and  down.  On  an  interurban  car 
it  may  be  required  to  gather  up  a  hundred  or  so  amperes 
with  the  car  traveling  60  or  70  miles  per  hour.     We 


periments  were  performed  in  the  laboratory,  actual 
operating  conditions  being  simulated  as  closely  as  pos- 
sible. A  standard  6-in.  trolley  wheel  with  pole  and 
base  was  used,  but  instead  of  having  the  pole  move 
with  reference  to  the  wire  the  wire  was  moved  with 
reference  to  the  pole.  The  voltage  drops  between  wheel 
and  trolley  wire  and  between  wheel  and  harp  were 
measured  for  a  number  of  different  speeds,  currents 
and  trolley  tensions.  From  the  experimental  data  thus 
obtained,  the  several  resistances  and  losses  were' 
calculated.      The    mechanical    loss,    that    is    the    fric- 


CONTACT  VOLTAGE 

GRAPHS 

FOR  A  5-IN. 

V-GROOVE    WHEEL 


would  like  to  have  it  do 
all  of  these  things  with- 
out losing  any  of  the 
energy  collected  and 
without  wearing  either 
the  device  itself  or  the 
line  with  which  we  de- 
sire it  to  maintain  such  close  contact.  Also,  economic 
considerations  require  that  the  device  be  cheap  both  in 
first  cost  and  in  maintenance. 

The  several  requirements  are  more  or  less  incom- 
patible and  an  ideal  device  is  one  of  the  impossibilities. 
Any  practical  design  necessarily  involves  compromises. 
In  America  the  wheel  trolley  has  given  such  good  ac- 
count of  itself  in  the  street  and  interurban  railway 
fields  that  it  has  more  than  held  its  own  against  all 
comers.  The  tendency  has  been  to  develop  this  device 
to  the  point  of  greatest  utility  rather  than  spend  time 
and  money  on  other  possibilities.  But  the  wheel  trolley 
is  not  a  long-lived  device  and  it  does  cause  considerable 
wear  on  the  trolley  line.  Because  of  these  things  rail- 
way operators,  in  their  attempts  to  cut  down  mainte- 
nance expense,  recently  have  been  giving  some  thought 
to  other  contact  devices.  In  this  article  some  data  on 
the  electrical  performance  of  the  wheel  and  sliding 
shoe  trolleys  are  presented. 

In  1907  some  experiments  on  trolley  contact  phenom- 
ena were  made  at  Purdue  University  by  G.  M.  Laird 
in  connection  with  his  graduation  thesis.     These  ex- 
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tional  loss,  due  to  the 
rotation  of  the  wheel  and 
the  contact  between 
wheel  and  wire,  was 
also  measured.  The  sev- 
eral losses  and  resist- 
ances for  30-lb.  trolley 
tension  at  different  speeds  and  currents  are  shown  in 
accompanying  curves.  It  will  be  noted  that  the  electrical 
loss  at  the  wheel-wire  contact  for  150  amp.  and  20  m.p.h. 
is  130  watts,  while  the  mechanical  loss  is  only  36  watts. 
Briefly  summarized  the  conclusions  drawn  from  these 
tests  are : 

Both  of  the  contact  resistances  decrease  with  in- 
creased current  and  trolley  tension  and  increase  with 
increased  speed. 

The  voltage  drops  across  these  resistances  increase 
with  the  speed  and  increase  (slightly)  with  the  current. 
All  of  the  losses  increase  very  rapidly  with  increase 
in  the  speed. 

The  voltage  drop  between  the  wheel  and  the  wire 
is  the  larger  of  the  two  voltage  drops. 

Arcs  at  Wire  Supports  Use  Much  Power 

In  1915,  while  making  a  series  of  test^  on  interurban 
cars,  the  writer  made  a  number  of  measurements  of 
the  voltage  drop  between  the  trolley  wire  and  the  trolley 
base.  In  these  tests  the  front  trolley  was  used  as  a 
voltmeter  contact  on  the  trolley  wire.    The  data  show 
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that  for  speeds  between  37  and  45  m.p.h.  and  for  cur- 
rents between  190  and  225  amp.  the  average  voltage 
drop  with  the  wheel  running  on  smooth  wire  between 
span  supports  was  3  volts.  At  the  points  of  trolley- 
wire  support  voltmeter  "throws"  ranging  from  5  volts 
to  "off  scale"  on  a  75-volt  range  meter  were  recorded. 
On  the  assumption  that  two-thirds  of  the  voltage  drop 
under  smooth  running  conditions  was  chargeable  to  the 
wheel-wire  contact  the  voltage  drop  at  this  contact 
would  be  2  volts,  and  the  watt  loss  at  300  amp.  would 
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PURDUE  TEST  CAR  AND  TROLLEY  ARRANGEMENT 

range  from  400  watts  for  smooth  running  to  over  15 
kilowatts  for  the  arcs  which  caused  the  large  voltmeter 
deflections. 

Comparative  Tests  on  Wheels  and  Shoe 

Last  year,  C.  P.  Boggs,  A.  C.  Clinger  and  W.  V. 
Stockton,  then  seniors  at  Purdue  University,  working 
under  the  writer's  direction,  made  some  further  investi- 
gations of  trolley  contact  phenomena. 

Tests  were  made  on  four  wheels  and  one  sliding  shoe. 
Three  of  the  wheels  were  manufactured  by  the  Star 
Brass  Works  and  are  listed  by  the  manufacturer  as 
numbers  1,  2  and  20  respectively.  The  other  wheel  was 
manufactured  by  Vaile  &  Kimes.  The  principal  phys- 
ical features  of  the  wheels  and  shoe  are   as   follows: 


Wheel 
No.      1 

Kind  of 
Groove 
V 

Throat 

Diameter 

Inches 

5 

5 

10 

a 

Weight,  Pound 

(Including 

Harp) 

7 

No.      2 

u 

No.    20 

U 

15 

V.  &  K 

Miller   Shoe 

V 

u 

it 

The  tests  were  run  on  the  Battle  Ground  Line  of  the 
Fort  Wayne  &  Northern  Indiana  Traction  Company. 
This  is  a  stub  end  line  whose  overhead  distribution 
system  consists  of  a  No.  0,  B.  &  S.  round  copper  trolley 
wire  tapped  to  a  paralleling  feeder  every  quarter  mile. 
The  poles  were  spaced  100  ft.  apart.  In  most  of  the 
tests  the  test  car  was  the  only  car  operating  near  the 
stub  end.  The  test  track  was  practically  level  and  con- 
tained only  one  curve,  which  was  short  and  of  long 
radius.  The  Purdue  Test  Car  with  the  trolleys  ar- 
ranged as  shown  in  the  accompanying  illustration  was 
used  in  making  the  tests.  Car  speed,  contact  voltage 
drop  and  current  were  measured.  The  front  trolley 
was  used  as  one  voltmeter  lead  contact  and  the  other 
lead  was  connected  to  the  collecting  trolley  base.  The 
voltage  drop  measured,  therefore,  consisted  of  the  drop 
in  the  trolley  wire  between  the  two  wheels,  the  drop 
across  the  wheel-wire  contact,  and  the  drop  between  the 
wheel  and  trolley  base.  The  latter  drop,  as  measured 
with  the  car  standing  still,  was  0.6  volt  per  100  amp. 


As  the  distance  between  the  trolley  wheels  was  21  ft., 
the  drop  in  the  trolley  wire  was  due  to  the  resistance 
of  that  length  of  No.  0  wire  or  0.2  volt  per  100  amp. 
All  of  the  runs  were  made  with  the  car  moving  toward 
the  stub  end  of  the  line,  but  on  account  of  the  feeder 
system,  the  trolley  wheel  was,  of  course,  fed  from  both 
directions.  On  the  assumption  that  50  per  cent  of  the 
current  passed  through  the  trolley  wire  in  front  of  the 
collecting  wheel  the  voltage  drop  in  the  trolley  wire  was 
0.1  volt  per  100  amp.  of  car  current  and  the  total  voltage 
drop,  exclusive  of  the  contact  drop,  was  0.7  volt  per 
100  amp. 

In  order  to  protect  the  low  range  voltmeter  from 
excessive  voltages  such  as  would  occur  in  case  the 
collecting  trolley  left  the  wire,  the  connections  used 
were  those  diagrammed  in  the  accompanying  reproduc- 
tion. The  circuit  breaker  was  of  the  type  used  for 
protecting  telephone  circuits  from  stray  power  currents 
and  proved  itself  to  be  a  very  satisfactory  protective 
device. 

In  making  the  tests  it  was  of  course  desirable  to  hold 
both  current  and  speed  constant.  As  the  variation  in 
line  voltage  made  such  a  procedure  impossible,  the 
current  being  most  easily  controlled  was  made  the  con- 
stant quantity.  Adjustment  to  meet  the  varying  volt- 
age conditions  was  effected  by  means  of  series  resist- 
ances and  the  car  brakes.  The  speeds  marked  on  the 
accompanying  graphic  meter  records  are  the  averages 
for  the   respective   runs. 

The  paper  chart  traveled  at  the  rate  of  1  in. 
in  1.15  minutes.  Test  runs  involving  a  variety  of  com- 
binations of  speed,  current  and  trolley  tension  were 
made,  the  charts  here  reproduced  being  for  a  few  rep- 
resentative runs. 

The  charts  are  of  especial  interest  as  they  show 
clearly  what  happens  at  the  trolley  contact.     The  rip- 
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pies  in  the  graphs  are  due  to  the  trolley  wire  hangers 
and  joints.  With  the  wheel  trolleys  it  is  almost  possible 
to  count  the  wire  imperfections,  particularly  in  the  low 
speed  graphs.  At  higher  speeds  the  ripples  are  greatly 
magnified.  Each  ripple  represents  the  voltage  drop 
over  a  small  arc. 

The  arcs  cause  pitting  both  of  the  collecting  device 
and  the  wire.  The  pitting  of  the  wheels  is  affected  in 
a  marked  manner  by  the  shape  of  the  groove  as  is  in- 
dicated in  the  following  comparisons : 


Location 
Bottom  of  groove 

Sides  of  flange 
Edge  of  flange 


U-Groove 
Small  uniformly 

distributed   pits 
Few   small   pits 
Many  large  pits 


V-Groove 
No  pits 

Many  large  pits 
Few  small  pits 
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Owing  to  its  great  weight  the  10 
in.  wheel  did  not  prove  satisfactory. 
Its  inertia  prevented  it  from  follow- 
ing the  wire  as  it  should  and  the 
arcing  was  excessive  except  at  very 
low  car  speeds. 

Conclusions  Drawn  from 
Tests 

The  general  conclusions  drawn  from 
the  test  data  and  from  an  inspection 
of  the  collecting  devices  after  the  tests 
were  finished  may  be  briefly  summa- 
rized as  follows: 

The  average  voltage  drop  increases 
slightly  with  an  increase  in  current 
and  markedly  with  an  increase  in 
speed. 

Increase  in  speed  affects  the  char- 
acter of  the  ripples  in  the  voltage 
graph.  At  low  voltages  the  ripples 
represent  a  voltage  change  of  only  a 
fraction  of  a  volt,  while  at  higher  speeds  the  amplitude 
of  the  ripples  or  "throws"  indicates  serious  arcing. 

The  voltage  ripples  were  less  pronounced  with  the 
higher  trolley  tensions  than  with  the  lower  ones. 

Of  the  two  types  of  wheels  the  arcing  was  far  less 
serious  with  the  V-grooves  than  with  the  U-grooves. 

There  was  far  less  arcing  with  the  sliding  shoe  than 
with  the  wheel  trolleys. 

A  calculation  of  the  power  loss  at  the  trolley  contact 
is  of  interest.  For  example,  the  average  contact  drop 
for  the  5-in.  V-groove  wheel  when  collecting  150  amp. 
at  24.6  m.p.h.,  trolley  tension  20  lb.,  is  4.3  volts.  Cor- 
recting this  for  the  voltage  drops  in  the  other  part 
of  the  circuit  at  the  rate  of  0.7  volt  per  100  amp.  gives 
a  contact  drop  of  3.3  volts.  This  voltage  multiplied  by 
the  current,  150  amp.,  gives  495  watts. 

Now  an  energy  consumption  of  500  watts  is  not  at 
all  alarming  as  far  as  the  energy  consumption  of  the 
car  is  concerned.  At  25  miles  an  hour  such  a  loss 
would  amount  to  only  20  watt-hours  oh  a  car-mile  basis. 
The  important  thing  about  it  is  that  this  energy  loss 
must  be  dissipated  in  the  form  of  heat  at  the  very 
small  area  of  contact  between  wire  and  wheel.  Inas- 
much as  there  is  not  time  for  the  heat  to  be  conducted 
away,  the  heating  is  highly  localized.  The  momentary 
arcs  indicated  by  the  larger  "throws"  are  quite  de- 
structive and  cause  the  larger  pits  so  often  observed 
on  trolley  wheels  and  the  contact  wire. 

As  the  wear  on  any  device  is  dependent  on  the  work 
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CHARACTERISTIC  CURVES  OF  TROLLEY  WHEEL  CONTACT  LOSSES 

done  on  the  device,  the  energy  expended  in  heat  on  the 
various  parts  of  the  device  should  be  a  pretty  good 
measure  of  the  wear.  The  investigations  detailed  here 
indicate  that  the  electrical  energy  losses  at  the  contact 
exceed  by  a  very  considerable  amount  the  mechanical 
energy  expended  in  overcoming  friction. 

The  above  data  are  not  presented  with  the  thought 
that  they  answer  the  question  "What  Causes  Trolley 
Wire  Wear?"  but  they  are  presented  with  the  thought 
that  the  electrical  losses  at  the  wheel-wire  contact  have 
an  important  bearing  on  the  subject. 


CATCHING   THE    "THROWS"    WITH    GRAPHIC    RECORDERS 


Irrigation  Limits  Water-Power  Development 

A  UNIQUE  condition  exists  in  connection  with  many 
projected  water-power  developments  in  the  West 
which  has  been  met  very  largely  by  water  wheel  manu- 
facturers. Irrigation  is  the  primary  object  in  water 
storage  developments  and  the  electric  power  is  only 
incidental.  This  requires  a  water  wheel  or  turbine 
which  must  act  under  variable  head  and  flow  condi- 
tions and  also  requires  a  large  capacity  in  auxiliary 
steam  plants  or  ample  provision  for  interconnection  to 
render  available  a  constant  supply  of  electric  power. 

At  Fontana,  Cal.,  in  connection  with  an  irrigation 
project  a  total  gross  head  of  725  ft.  was  made  available 
by  a  pipe  line  6  miles  long,  but  irrigation  requirements 
caused  a  variation  in  head  and  flow  ranging  from  58 
sec.-ft.  with  505  ft.  head  to  10  sec.-ft.  and  657  ft.  head. 
Under  these  conditions  flexibility  and  efficiency  were 
essential  elements  of  the  impulse  wheels  to  be  installed. 
Two  1,350-hp.  Pelton  double-overhung,  two-runner,  im- 
pulse turbines  equipped  with  electrically  operated  needle 
nozzles  and  governor-operated  jet  deflectors  were  in- 
stalled. These  wheels  show  an  efficiency  at  the  lowest 
operating  point  only  3  per  cent  less  than  the  maximum 
developed  under  most  favorable  conditions.  As  the 
quantity  of  water  flowing  is  the  governing  factor  and 
not  the  load,  the  governing  apparatus  was  designed  to 
operate  by  water  flow  variation,  which  is  a  radical 
departure  from  practice  where  load  demand  and  not 
water  flow  is  the  controlling  factor.  It  is  gratifying  to 
the  railway  industry  to  know  that  these  conditions  have 
been  met  in  prime  mover  design,  as  the  new  water- 
power  law  will  expedite  many  combined  irrigation  and 
water-power  developments  in  the  near  future. 


866 


Electric    Railway    Journal 


Vol.  56,  No.  17 


•  * 


The  Modern  Steam  Locomotive 


The  Author  Shows  How  the  Steam  Locomotive  Has  Been  Improved  and 

Compares  the  Modern  Machine  with  the  Electric 

Locomotive  from  Several  Standpoints 


By  JOHN  E.  MUHLFELD 

Railway  &   Industrial  Engineers,  Inc.,  New  Terk  City 


IN  MAKING  comparisons  of  the  relative  values  of 
steam  and  electric  railway  power  some  electrical 
engineers  have  frequently  given  out  such  an  attrac- 
tive and  confident  line  of  loose  figures  that  railway 
managers  and  their  engineers  have  often  been  misled 
into  making  recommendations  that  have  later  resulted 
in  embarrassment.  Comparisons  have  been  made 
between  the  operations  of  new,  up-to-date  electric  and 
of  obsolete  steam  installations,  of  costs  of  repairs  per 
locomotive-mile  for  electric  and  steam  locomotives  of 
different  dates  built  new  and  of  different  average  ages, 
and  of  fuel  rates  at  the  substations  of  modern  central 
power  stations  with  fuel  rates  of  obsolete  steam  loco- 
motives, per  horsepower-hour.  Also,  assumptions  have 
been  made  of  extraordinary  steam  locomotive  standby 
fuel  losses,  inclusion  of  steam  locomotive  tender,  but 
exclusive  of  electric  locomotive  non-adhesive  weight  as 
non-revenue  train  tonnage,  and  of  like  erroneous  fac- 
tors. It  is  just  as  misleading  to  compare  the  most 
efficient  electric  locomotive  operation  on  the  St.  Paul 
with  that  of  its  saturated  steam  locomotives  of  1910 
as  it  would  be  to  compare  the  most  efficient  super- 
heated steam  locomotive  performance  on  the  Baltimore 
&   Ohio  with  that   of   its   electric   locomotives. 

In  line  with  the  foregoing  several  years  ago  a  report 
was  made  on  the  advisability  of  electrifying  about 
275  miles,  or  a  division,  of  one  of  the  more  prominent 
Western  lines,  and  an  erroneous  comparison  was  made, 
first,  between  the  existing  antiquated  and  uneconomical 
steam  and  an  up-to-date  electric  operation,  and,  second, 
by  omitting  the  investment  required  to  bring  the  steam 
operation  up  to  date.  When  all  involved  factors  were 
properly  adjusted  the  net  capital  expenditure  of  $4,000,- 
000  required  for  electrification  compared  with  $1,000,000 
as  needed  for  modernizing  the  steam  equipment,  and 
the  estimated  annual  operating  saving  of  approximately 
$750,000  from  electrification  was  wiped  out  and  replaced 
by  a  saving  of  $250,000  from  a  continuation  of  the 
improved  steam  operation. 

When  we  di.scuss  or  recommend  the  further  elec- 
trification of  the  whole  or  any  part  of  the  260,000  miles 
of  steam-operated  railroad  system  in  the  United  States, 
which  is  now  making  use  of  about  65,000  steam  and 
375  electric  locomotives  for  its  passenger,  freight  and 
terminal  service,  the  most  important  item  involved 
is  a  comparison  of  the  most  up-to-date  steam  with 
similar  electric  operations,  after  which  come  the  impor- 
tant factors  of  financing  and  legislation. 

While  there  is  much  existing  steam  road  trackage 
that  can  and  should  receive  first  consideration  as  regards 
electrification  for  the  purpose  of  eliminating  gases  from 
underground  terminals  and  tunnels  and  to  give  relief 
to  terminal  or  line  traffic  congestion  in  the  vicinity 
of  large  commercial  and  industrial  centers,   it  would 
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be  financial  suicide  to  electrify  immediately  adjacent 
connecting  and  intermediate  mileage,  particularly  in 
view  of  the  improvements  that  can  be  made  in  both 
existing  and  new  steam  locomotives  in  the  matter  of 
reducing  smoke,  sparks,  cinders  and  noise  and  in 
increasing  general  efficiency  and  economy. 

With  the  decreased  value  of  gold  and  purchasing 
power  of  the  dollar  has  come  an  increase  of  from  4 
and  5  to  7  and  8  per  cent  in  the  cost  of  money,  which 
in  combination  with  the  100  to  150  per  cent  increase 
in  the  cost  for  labor  and  material  makes  the  procure- 
ment today  of  the  most  pressing  railroad  capital  needs 
almost  prohibitive.  Therefore,  when  engineers  and 
politicians  propose  reckless  super-power  plans  for  the 
electrifying  even  of  such  belts  of  steam  roads  as  lie  in 
the  densely  populated  district  between  Washington, 
D.  C,  and  Boston,  at  a  new  capital  cost  approximating 
$1,000,000,000,  and  in  addition  mark  off  the  books  the 
principal  value  of  existing  steam  locomotives,  passenger 
cars,  shops  and  terminal  and  intermediate  facilities  that 
would  be  unsuitable  for  the  electrified  service,  they  are 
planning  either  a  new  road  to  railroad  bankruptcy  or 
a  further  burden  in  traveling  and  shipping  costs,  or 
in  taxes,  which  would  be  representative  of  criminal 
waste  instead  of  increased  earning  capacity  by  means 
of  more  efficient  and  economical  operation. 

Therefore,  before  the  electric  locomotive  can  be  made 
permissible  for  general  application  the  electrical  engi- 
neer must  reduce  his  first  costs,  promote  interchange- 
ability,  provide  a  motor  which  will  efficiently,  eco- 
nomically and  flexibly  cover  a  wide  range  of  speeds  and 
not  break  down  or  deteriorate  from  overloading  and 
heating,  reduce  complication,  wear  and  corrosion  in 
transmission  and  contact  line  apparatus  and  substan- 
tially reduce  the  current  losses  between  the  point  of 
power  production  and  the  locomotive  drawbar.  Like- 
wise the  steam  railway  mechanical  engineers,  locomotive 
builders  and  specialty  manufacturers,  if  they  are  to 
guard  the  steam  locomotive  and  continue  it  in  its 
present  field  of  usefulness,  must  become  more  active 
in  modernization  and  bring  about  improvements  that 
will  substantially  increase  its  capacity  and  thermal 
efficiency  by  the  use  of  higher  steam  pressures  and 
superheat,  compounding,  more  efficient  methods  of  com- 
bustion, utilization  of  waste  exhaust  steam  and  products 
of  combustion  heat,  better  distribution  and  use  of 
live  steam,  reduction  of  dynamic  weights,  greater  per- 
centage of  adhesive  to  total  weight  and  a  lower  factor 
of  adhesion  and  by  a  substantial  reduction  in  standby. 

As  both  steam  and  electric  locomotives  should  have 
a  useful  life  of  from  twenty-five  to  fifty  years  from 
the  date  built  these  policies  should  be  inaugurated  now 
in  order  that  the  least  artificial  age  will  be  capitalized 
in  all  new  built  motive  power. 

In  order  to  determine  the  relative  advantages  of 
modern  steam  and  electric  locomotives  the  items  dis- 
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cussed  hereinafter  may  be  stated  as  important  items 
for  consideration. 

1.  Legislation. — This  may  be  of  such  varied  char- 
acter that  any  assumptions  for  analysis  purposes  are 
out   of  the  question. 

2.  Financing. — The  electrification  of  the  steam  roads 
in  the  United  States  since  1895  now  embraces  about 
1,250  road-miles  on  eighteen  different  lines  and  375 
electric  locomotives,  of  which  total  about  375  road- 
miles  on  nine  different  lines  and  230  locomotives  (as 
well  as  1,000  motor  cars)  are  located  in  the  territory 
between  Washington,  D.  C,  and  Boston. 

In  view  of  past  experience  probably  little  if  any 
financing  of  steam  road  electrification  projects  in  the 
United  States  can  be  undertaken,  particularly  at  pres- 
ent interest  on  money  and  labor  and  material  prices, 
unless  the  returns  are  more  adequately  and  fully 
guaranteed.  In  fact,  few  if  any  existing  steam  roads 
can  justify  or  stand  the  additional  capital  investment 
required  per  mile  of  road  for  electrification,  except  for 
short  distances  under  very  special  conditions  such  as 
prevailed  on  the  Norfolk  &  Western,  where  the  ventila- 
tion and  1.5  per  cent  grade  line  features  of  a  S-mile 
single-track  tunnel  restricted  the  train  movements  to  a 
6-mile-per-hour  basis  on  a  congested  traffic  section  of 
the  main  line,  and  even  then  only  providing  the  fixed 
charges  and  operating  expenses  are  not  too  excessive. 

The  immediate  requirements  of  new  money  for  the 
more  urgent  steam  equipment  and  facilities  needed  to 
provide  adequate,  safe  and  expeditious  rather  than 
luxurious  service  in  the  regeneration  of  the  railroads 
is  the  obvious  reason  for  the  continued  utilization  of 
the  over-all  more  economical  steam  operation,  and  only 
after  the  possibilities  in  this  direction  have  been 
realized  can  any  serious  financial  consideration  be  given 
to  the  proposed  radical  change  to  super-electrification. 

3.  Adaptability  to  Existing  Trackage  and  Facilities. 
— -First  and  foremost  in  the  advantage  of  a  continuation 
of  the  existing  improved  steam  locomotive  for  all  pur- 
poses for  which  it  is  permissible  is  its  flexibility  and 
adaptability  to  existing  railroad  trackage  and  terminal 
and  operating  facilities  and  the  relatively  low  first  cost 
at  which  it  can  be  purchased  per  unit  of  power  devel- 
oped for  the  movement  of  traffic.  Being  a  self-contained 
mobile  power  plant,  it  is  possible  quickly  to  transfer 
needed  or  surplus  power  from  one  part  of  the  line  to 
another  and  to  concentrate  it  when  and  where  neces- 
sary. 

4.  Effectiveness  in  Increasing  Track  Capacity. — 
Without  a  doubt  electrification  increases  the  capacity 
of  a  terminal,  and  this  is  fully  evidenced  by  the  intensi- 
fied traffic  movements  at  Grand  Central  Station,  in  New 
York,  and  at  Broad  Street  Station,  in  Philadelphia; 
but  an  analysis  of  the  situation  on  the  New  York 
Central  shows  that  this  is  not  due  to  decreasing  loco- 
motive movements  through  the  use  of  multiple  units  as 
is  usually  stated.  Special  line  conditions,  as  on  the 
Norfolk  &  Western,  may  make  electrification  advisable 
for  short  distances,  but  neither  the  results  on  that 
road  nor  at  the  New  York  terminals  justify  the  frequent 
reference  by  electrical  engineers  to  the  weakness  of 
steam  locomotive  haulage  during  the  unprecedented  cold 
weather  and  volume  of  traffic  conditions  during  the 
winter  of  1917-18,  in  that  electrification  would  not  have 
obviated  the  difficulty.  Furthermore,  in  the  handling 
of  heavy  tonnage  trains  by  the  unlimited  combining 
of  electric  locomotive  units  the  factors  of  peak  load, 
transmission  lines  and  power  plant  capacity  must  all 


be  considered  with  the  probability  that  permissible 
modern  steam  locomotive  train  units  can  be  more  eco- 
nomically handled  over  dense  traffic  lines  than  the  elec- 
tric multiple-unit  super-trains. 

5.  Train  Speeds. — The  average  freight  car  is  in  main 
line  movement  only  about  10  per  cent  of  its  life.  The 
balance  of  its  time  can  be  distributed  55  per  cent 
in  the  hands  of  the  railroads  on  account  of  interchanges, 
yard  and  loading  and  unloading  track  movements,  sur- 
plus cars,  repair  tracks  and  road  delays,  and  35  per 
cent  in  the  hands  of  the  shipper  and  consignee,  due 
to  loading  and  unloading  reconsignment  and  3unda.ys 
and  holidays.  Therefore,  increasing  train  speeds 
beyond  established  economic  limits  at  the  sacrifice  of 
tonnage,  and  with  an  increase  in  fuel,  track  and  equip- 
ment upkeep  and  danger  of  operation,  is  not  the  solution 
of  the  freight  traffic  problem.  As  the  electric  loco- 
motive is  a  constant-speed  proposition,  whether  going 
up  or  down  grade,  and  is  unable  to  utilize  its  r«<ted 
capacity  and  effectiveness  through  the  .^ame  range  of 
speed  and  tractive  power  variations  as  the  more  flexible 
steam  locomotive,  the  latter  can  therefore  be  more  effi- 
ciently operated  over  the  continually  changing  up  and 
down  grades,  levels,  curves  and  tangents  traversed  by 
the  average  freight  train  in  this  country.  With 
respect  to  passenger  train  service,  where  speed  is  more 
of  a  factor,  the  steam  locomotive  performance  is  equally 
satisfactory. 

6.  Fuel  Consumption. — Great  economy  in  fuel,  con- 
sumption and  cost  is  the  principal  claim  for  electrifica- 
tion. Eminent  electrical  engineers  have  recently  arrived 
at  the  startling  conclusion  that  had  the  railroads  of 
the  United  States,  using  63,000  steam  locomotives, 
been  completely  electrified  in  1918  along  lines  fully  tried 
out  and  proved  successful  today,  they  would  have 
required,  without  the  use  of  any  water  or  other  power, 
only  .53,500,000.  instead  of  176,000,000,  tons  of  coal  or 
its  equivalent,  thereby  effecting  a  n'odewt  saving  of 
more  than  two-thirds,  or  122,500,000  tons. 

The  basis  for  arriving  at  these  comparative  figures 
is  for  the  steam  operation  a  coal  rate  of  12.75  lb. 
per  kilowatt-hour  of  useful  work  done,  as  measured 
at  the  driving  wheel  treads,  or  7  lb.  (including  trans- 
mission and  conversion  losses  inherent  to  electrical  oper- 
ation) as  measured  at  a  ceniral  power  station.  These 
data  were  obtained  from  some  teats  made  in  1910  on  the 
St.  Paul  on  some  probably  long  since  antiquated  types 
of  saturated  steam  locomotives.  For  the  electrical 
operation  a  modernized  central  power  station  coal  rate 
of  2A  lb.  per  kilowatt-hour,  in  combination  with  a 
40-watt  hour  rate  at  the  point  of  delivery  of  the  power 
to  the  railroad  system  for  moving  a  gross  ton-mile  of 
passenger  and  freight  train,  was  used,  which  would  pro- 
duce a  movement  of  1,000  average  gross  ton-miles  for 
100  lb.  of  coal  of  about  12,000  B.t.u.  value  per  pound  as 
fired.  In  arriving  at  these  data  apparently  factors  were 
overlooked  or  disregarded  such  as  gradient  and  cur- 
vature, drifting  train-mileage,  human  element,  the 
necessity  for  hauling  one-third  of  the  freight  car-miles 
without  lading  and  its  effect  on  train  resistance,  the 
use  of  15,000  locomotives  in  switching  and  transfer 
service,  the  existence  of  25,000  steam  locomotives 
equipped  with  superheaters  and  of  35,000  equipped 
with  firebrick  h&fRe  walls,  the  past  ten  years'  improve- 
ment in  steam  locomotive  boilers  and  machinery,  that 
electrification  will  not  eliminate  the  rail  haulage  of  com- 
pany coal  or  of  dead  weight  on  locomotive  leading  and 
trailing  truck  wheels,  that  large  central  power  stations 
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will  only  show  a  fuel  saving  when  operated  somewhere 
near  their  rated  capacity  without  peak  load  conditions, 
that  the  interconnecting  of  electrification  systems  will 
result  in  prohibitive  conversion  and  transmission  losses, 
that  electric  motors  must  operate  at  predetermined 
loads  to  produce  maximum  efficiency,  that  central  power 
stations  cannot  be  regulated  to  a  basis  of  50  per  cent 
average  load  factor,  and  many  others. 

However,  accepting  the  assertion  that  the  proposed 
electrification  will  produce  1,000  gross  ton-miles  for  an 
average  of  40  kw.-hr.,  or  100  lb.,  of  12,000-B.t.u.  coal, 
as  stated  and  generally  approved  by  electrical  engineers, 
what  can  the  modern  steam  locomotive  do  to  justify  its 
existence?  The  results  of  some  dynamometer-car  tests 
made  during  1918  may  be  of  interest.  The  steam  loco- 
motives tested  were  of  the  ordinary  superheated  Mikado 
freight  type,  weighing  110  tons.  One  locomotive  was 
fitted  for  hand  firing  and  burning  coal  on  grates,  while 
another  was  equipped  with  the  "Lopulco"  system  for 
burning  powdered  coal  in  suspension,  and  the  tests 
were  made  in  tonnage  freight  service  handling  from 
2,400  to  2,600  tons  eastbound  and  from  1,850  to  2,250 
tons  westbound  on  the  Santa  Fe  main  line  between  Fort 
Madison,  Iowa,  and  Marceline,  Mo.  (the  profile  consist- 
ing of  0.8  per  cent  ruling  grades),  a  distance  of  112.7 
miles,  during  March  and  April,  1918.  The  comparative 
average  results  show  a  coal  consumption  of  3.74  lb.  and 
4.99  lb.  per  boiler  and  superheater  horsepower-hour  for 
the  two  engines  respectively. 

As  the  coal  supplied  to  the  grates  of  the  hand-fired 
locomotive  was  considerably  lower  in  heat  value  than 
that  specified  in  the  electrification  project,  and  as  the 
tests  were  run  during  March  and  April,  it  can  be  as- 
sumed from  the  foregoing  that  the  average  yearly  per- 
formance will  approximate  100  lb.  of  12,000  B.t.u.  coal 
per  1,000  gross  ton-miles,  or  equivalent  to  what  we  are 
promised  by  electrification. 

7.  Efficiency  of  Locomotive  Operation. — The  offset- 
ting fuel  and  energy  losses,  due  to  standby  in  the  steam 
operation,  and  decrease  in  efficiency  on  account  of 
fluctuating  loads  in  the  electric  operation  must  not  be 
lost  sight  of.  Neither  should  those  incident  to  the 
transforming  transmission  and  conversion  of  electric 
current  and  like  factors  be  neglected. 

While  the  electrical  engineers  and  manufacturers  in 
this  country  deserve  great  credit  for  the  progress  made 
in  the  development  of  the  electric  locomotive,  they  have 
as  yet  been  unable  to  design  one  which  can  operate  at 
maximum  efficiency  throughout  its  range  of  load. 

Furthermore,  to  produce  electric  current  at  various 
hydro-electric  or  steam  power  plants,  to  raise  the  volt- 
age to  a  high  value,  transmit  the  power  through  trans- 
mission lines  to  switching  substations,  to  step  down  the 
voltage  and  then  convert  the  power  into  direct  current 
at,  say,  3,000  volts  for  locomotive  use,  all  involve  expen- 
sive lines,  plants  and  equipment,  as  well  as  tremendous 
losses  from  the  generator  at  the  central  power  station 
to  the  bus  bar  on  the  direct  current  side  of  the  trans- 
former, where  the  current  is  usually  metered  for  billing. 
Also  the  secondary  system  is  responsible  for  further 
losses.  After  allowing  for,  say,  10  per  cent  regenera- 
tion, the  actual  dead  loss  in  power  from  the  central 
power  station  to  the  electric  locomotive  drawbar  will  be 
not  less  than  50  per  cent. 

The  number  of  factors  entering  into  an  analysis  of 
the  net  thermal  efficiency  of  the  electric  locomotive,  in 
terms  of  drawbar  pull,  are  so  many  as  to  make  it 
impossible  with  the  lack  of  dynamometer-car  and  labora- 


tory test  data  to  arrive  at  a  figure  which  is  not  based 
on  a  number  of  assumptions,  but  as  a  matter  of  interest, 
assuming  that  all  of  the  factors  are  affected  equally  in 
the  electric  locomotive,  the  net  thermal  efficiency  at 
the  drawbar,  when  taking  into  consideration  the  boiler, 
engine,  generator,  step-up  transformer,  alternating-cur- 
rent transmission,  step-down  transformer,  a.c.-d.c.  con- 
verter, direct-current  transmission,  motors  and  machine 
efficiencies,  may,  as  representative  of  average  existing 
practice,  be  illustrated  as  in  Table  I. 


TABLE    I— ESTIMATED   EFFICIENCIES    IN    ELECTRIC   TR.^CTION 

Net  Thermal,      Load  Rating,  Per  Cent 

Equipment                                                       Per  Cent           100  75             50 

Boiler Factor  

Efficiency  76  7  76  72 

Engine Factor  1825  1829  19.17 

Efficiency  14  13.9  13  8 

Generator Factor  90  89  5  86 

Efficiency  12.6  12  44  1 1   88 

Transformer,  step-up Factor  98  96  90 

Efficiency  12  34  1 1    93  10  67 

Transmission,  alternating  current Factor  90  95  97 

Effiiiency  11    10  1  1    32  10  34 

Transformer,  step-down Factor  98  96  90 

Efficiency  10  87  10  85  9.30 

Converter,  alternating  to  direct  current..     Factor  80  75  63 

Efficiency          8  69  8   13  3  85 

Distribution,  direct  current Factor  90  95  97 

Efficiency          7  82  7  71  5  66 

Motors,  direct  current Factor  91.5  90  8  895 

Efficiency  7   15  7 .  00  5  05 

Machine  efficiency Factor  81  85  90 

Efficiency  5  79  5  95  4  54 


Net  Thermal, 

Load  Rating,  Per  Cent 

Per  Cent 

100 

75 

50 

Factor 

Efficiency 

42.7 

54.9 

65.9 

Factor 

Efficiency 

45.0 

57.4 

70  0 

Factor 

11.9 

11.0 

10  5 

Efficiency 

5.08 

6.04 

6  92 

Factor 

7  8 

8.4 

7.8 

Efficiency 

3.51 

4  82 

5  46 

Factor 

75 

80 

85 

Efficiency 

3  85 

4.83 

5  88 

Factor 

77 

80 

82 

Efficiency 

2.70 

3.86 

4  47 

Likewise  the  net  thermal  efficiency  of  existing  repre- 
sentative steam  locomotives,  in  terms  of  drawbar  pull, 
may  be  illustrated  as  in  Table  II. 

TABLE  II— ESTIMATED  EFFICIENCIES  IN  THE  STEAM  LOCOMOTIVE 

Superheated 

Equipment  or  Saturated 

Boiler Superheated 

Saturated 

Superheated 
Cylinders Saturated 

Superheated 
Machine Saturated 


Comparing  the  electric  and  steam  locomotive  figures 
as  illustrated,  the  relative  percentage  of  power  delivered 
at  the  track  rails  to  100  per  cent  B.t.u.  in  the  coal  would 
be  as  in  Table  III. 


TABLE  III— COMPARISON  OF  EFFICIENCIES  OF  STEAM  AND 
ELECTRIC  TRACTION 

Net  Thermal  Efficiency 

at  Load  Ratings  of 

X,.   .    ,.                                                                        100  75                50 

Kmd  of  locomotive                                                 Per  Cent  PcrCen        Per  Cent 

Electnc 579  59;            454 

Steam,  superheated 3  85  4  83             5  88 

Steam,  saturated 2.70  3,86            4.47 

As  100  per  cent  load  rating  conditions  would,  in  prac- 
tice, occur  only  momentarily  and  as  the  majority  of 
the  drawbar  load  represents  from  30  to  60  per  cent  of 
the  locomotive  maximum  drawbar  capacity,  comparison 
should  properly  be  made  only  of  the  net  thermal  effi- 
ciencies at  50  per  cent  load  ratings. 

At  speeds  of  from  15  to  75  m.p.h.  the  existing  super- 
heated steam  locomotive  thermal  efficiency  actually 
ranges  from  5.3  to  8.1  per  cent  as  compared  with  the 
calculated  figures  of  from  4.83  and  5.38  per  cent  for 
75  and  50  per  cent  load  ratings,  respectively.  Adding  to 
this  an  increase  of  from  15  to  50  per  cent  in  net  thermal 
efficiency  that  may  be  produced  from  developments  now 
under  way  and  the  steam  locomotive  of  the  future  will 
be  quite  a  respectable  assembly  of  engineering  efficiency. 
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8.  Cost  for  Enginemen. — When  the  use  of  the  electric 
locomotive  was  contemplated  it  was  thought  that  a 
single  motorman  could  be  substituted  for  the  steam 
locomotive  engineer  and  fireman.  Under  existing  con- 
ditions this  is  neither  permissible  nor  practicable,  and 
as  each  electric  locomotive  must  carry  a  man  comparable 
to  but  who  does  not  function  as  a  fireman,  his  wage  is 
an  added  expense  without  economic  return  and  must  be 
charged  to  the  cost  of  firing  the  central  power  station 
boilers  or  otherwise  distributed. 

9.  Cost  of  Maintenance. — In  determining  the  main- 
tenance cost  of  the  electric  locomotive  a  true  comparison 
can  only  be  made  by  including  all  corresponding  ele- 
ments as  found  in  the  self-contained  steam  locomotive 
which  goes  back  to  the  upkeep  of  all  facilities  having 
to  do  with  the  utilization  of  the  fuel  or  water  power, 
including  the  central  power  station  buildings,  boilers, 
engines,  conversion,  transmission,  distribution  and  con- 
tact line  systems,  substations,  track  rail  bonding  and 
insulation,  electric  disturbance  cut-outs  or  neutralizers, 
extra  expense  in  upkeep  of  the  electric  zone  trackage 
and  like  auxiliaries,  and  finally  the  electric  locomotive 
itself. 

10.  Peak-Load  Conditions  in  Relation  to  Traffic 
Requirements. — With  the  steam  locomotive  the  traffic 
requirem,ents  are  met  by  the  distribution  and  utilization 
of  the  necessary  number  of  self-contained  motive  power 
units  as  required,  regardless  as  to  the  capacity  of  one 
or  more  central  power  stations  or  of  any  limitation  in 
quantity,  or  in  price,  of  the  total  available  power  output. 
The  operation  of  one  or  of  500  steam  locomotives  at 
their  maximum  capacity  at  any  given,  or  for  any  dura- 
tion of,  time  on  a  single  division  is  of  no  concern. 
However,  in  order  to  meet  the  ideal  conditions  for 
electrification,  the  traffic  should  be  uniformly  spread 
or  scattered  over  the  twenty-four-hour  period,  whereas 
in  the  majority  of  cases  train  movement  is  based  on 
traveling  and  shipping  conditions  and  cannot  be  ad- 
vanced or  delayed  in  order  to  eliminate  peak-load  con- 
ditions. 

11.  Ease  of  Starting  Trains. — Due  to  the  uniform 
torque  as  developed  by  the  electric  locomotive,  its  ad- 
herents have  laid  great  stress  on  its  ability  to  start  a 
heavier  train  than  a  steam  locomotive  of  relatively  the 
same  tractive  power  and  factor  of  adhesion.  In  steam 
railroad  service  the  locomotive  is  seldom  required  to 
start  "the  train,"  but  what  it  does  is  to  start  each  car 
in  the  train,  successively,  and  which  nullifies  this  theo- 
retical advantage  of  the  electric  locomotive.  In  fact, 
with  steam  locomotives  of  the  Mallet  and  other  types 
having  cylinders  equipped  with  properly  designed  simp- 
ling  devices  the  starting  power  is  increased  about  20 
per  cent  as  compared  with  electric  locomotives  of  equiv- 
alent road  rating. 

12.  Rate  of  Acceleration. — In  order  that  the  desired 
running  speeds  can  be  reached  in  the  minimum  of  time 
after  the  starting  of  trains,  the  ability  of  a  locomotive 
to  rapidly  accelerate  its  load  is  of  considerable  impor- 
tance, and  in  this  respect  the  electric  power  has  had  the 
advantage.  The  steam  locomotive  engineer  has,  how- 
ever, not  lost  sight  of  this  fact  and  improvements 
already  made  in  boiler  and  cylinder  horsepower  ratios, 
as  well  as  developments  now  under  way  for  the  utiliza- 
tion of  existing  non-productive  adhesive  weight  and  to 
increase  the  coefficient  of  friction  between  the  propelling 
wheels  and  the  track  rails,  will  enable  the  steam  locomo- 
tive to  duplicate  the  performance  of  its  electric  com- 
petitor in  this  regard. 


13.  Train  Braking. — Since  the  development  of  re- 
generative braking  with  the  electric  locomotive,  great 
emphasis  has  been  laid  on  the  increased  security  of 
operation  over  heavy  grade  lines  due  to  the  ability  of 
the  locomotive  to  hold  the  train  under  complete  and 
positive  control  on  the  down  grade  without  brakes,  by 
temporarily  converting  the  main  motors  into  generators 
to  produce  electricity,  which  is  returned  to  the  line  for 
use  by  some  other  locomotive  in  pulling  a  train.  Con- 
siderable attention  has  also  been  directed  to  the  saving 
brought  about  through  the  elimination  of  the  ordinary 
air  braking  on  such  down  grades.  The  Baltimore  & 
Ohio  has,  with  steam  locomotives,  successfully  and 
safely  handled  its  heavy  tonnage  and  dense  traffic  on  the 
Cumberland  and  Connellsville  divisions  for  many  years, 
and  this  tonnage  descends  a  grade  averaging  approxi- 
mately 2.2  per  cent  for  17  miles,  at  an  average  speed  of 
from  15  to  20  miles  per  hour  for  freight  and  from  25 
to  30  miles  per  hour  for  passenger  trains,  without 
slow-downs  or  stops.  This  performance  is  comparable 
with  that  on  the  worst  grade  conditions  in  the  St. 
Paul  electrified  zone. 

14.  Effect  of  Weather  Conditions. — Even  though  the 
full  steaming  capacity,  horsepower  and  drawbar  pull 
of  a  modern  steam  locomotive  can  be  developed  during 
cold  weather  conditions,  there  are  the  factors  of  radia- 
tion and  freezing  to  be  reckoned  with,  which  gives  the 
electric  locomotive  the  advantage  in  winter,  particularly 
as  its  effectiveness  is  greater  on  account  of  the  lesser 
tendency  for  the  motors  to  overheat.  This  winter 
advantage,  however,  is  largely  overbalanced  during  the 
summer,  when  the  main  motors  heat,  especially  under 
overloads,  and  require  cooling  at  terminals  or  otherwise 
overheat  and  result  in  insulation  break-downs  or  burn- 
outs, or  other  troubles. 

15.  Road  Delays  and  Tie-Up. — While  the  electric 
locomotive  has  the  advantage  of  not  being  required  to 
take  on  fuel  and  water,  except  for  the  operation  of 
steam-heating  equipment  for  passenger  trains,  with  the 
increased  capacity  of  the  modern  steam  locomotive 
tenders  and  the  lower  water  and  fuel  rates  per  drawbar 
horsepower  developed,  the  delays  due  to  taking  on  these 
supplies  have  been  greatly  reduced  and  need  not  be 
serious.  Barring  collisions,  wrecks  and  like  accidents 
not  due  to  the  system  of  motive  power  in  use,  steam 
operation  is  not  susceptible  to  complete  tie-ups  as  is  the 
case  with  electrification. 

16.  Terminal  Delays. — There  is  no  doubt  but  that  the 
electric  has  an  advantage  over  the  steam  locomotive  as 
regards  time  required  for  periodical  boiler  work,  fire 
cleaning  and  rebuilding,  fueling  and  watering  except 
where  fuel  oil  is  used,  but  where  terminal  delays  occur 
due  to  waiting  for  trains,  such  as  the  foregoing  state- 
ment set  forth,  the  time  required  for  such  work  does  not 
become  an  expensive  determining  factor  in  the  daily 
average  miles  to  be  obtained  per  locomotive.  Also  the 
fact  that  the  electric  locomotive  cannot,  without  ter- 
minal rest  periods  or  without  the  consumption  of 
power  to  operate  auxiliaries,  operate  at  its  maximum 
capacity  must  not  be  overlooked.  Furthermore,  many 
improvements  in  the  fuel  and  ash  handling  and  com- 
bustion equipment  of  the  steam  locomotive  using  coal 
are  now  in  process  and  terminal  delays  due  to  these 
causes  are  annually  being  reduced  by  improved  means 
and  methods. 

17.  Hazards. — With  the  establishing  of  more  scien- 
tific and  careful  methods  of  designing,  testing  and 
inspection,  and  the  more  extended  use  of  safety  appli- 
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ances,  the  failures  of  steam  locomotive  boilers  and 
machinery,  particularly  those  resulting  in  personal 
injury,  are  relatively  low  as  compared  with  the  work 
performed.  It  is  therefore  doubtful  if  there  is  any 
greater  proportion  of  risk  from  the  steam  locomotive  in 
that  regard  than  from  electrocution  and  other  attendant 
dangers  from  high-voltage  electrification. 


Transportation  Possibilities  with 
Electric  Locomotives* 

Summary  of  Savings  Secured  by  Electrification  of 

Steam  Roads — Co-operation  Between  Electric 

and  Steam  Locomotive  Designers  Urged 

By  F.  H.  Shepard 

Director  of  Heavy  Traction 
Westinghouse  Electric  &  Manufacturing  Company 

THE  steam  locomotive  is  a  marvelous  machine,  rep- 
resenting to  a  wonderful  degree  the  combination 
of  designers'  skill  and  years  of  experience.  The  elec- 
tric locomotive,  on  the  other  hand,  while  a  notable 
machine,  should,  in  its  present  service,  be  taken  as 
indicative  only  of  what  may  be  accomplished  in  the 
future.  The  transportation  problem  is  about  the  most 
serious  one  which  now  confronts  the  American  people. 
For  a  number  of  reasons,  for  only  part  of  which  the 
railroads  are  responsible,  provision  for  the  movement 
of  railroad  traffic  has  fallen  far  behind  the  productive 
capacity  and  needs  of  the  country  today.  At  the  same 
time,  the  demand  for  traffic  movement  will  undoubtedly 
be  doubled  in  about  twelve  years.  So  the  question 
arises,  What  are  we  going  to  do,  and  how  are  we  going 
to  do  it? 

The  limit  to  physical  expansion  of  railroad  line  and 
terminals  has  been  about  reached  in  many  cases,  on 
account  of  both  the  prohibitive  cost  and  the  inefficiency 
of  terminals  of  unworkable  size.  A  large  measure  of 
relief  can  still  be  secured  by  line  and  terminal  revisions 
and  improvements,  but  when  the  inevitable  increase  in 
the  demand  for  traffic  movement  of  the  future  is  con- 
sidered these  expedients  to  secure  relief  are  seen  to 
be  only  temporary  and  very  limited  in  extent. 

The  great  need  of  the  country  is  the  free  and 
expeditious  movement  of  traffic.  The  way  to  move 
traffic  is  to  move  it  and  to  keep  it  moving.  The  yearly 
average  of  22  miles  per  day  for  a  freight  car  for  the 
whole  country,  with  monthly  averages  of  as  low  as  5 
miles  on  some  of  our  most  congested  railroads  for  a 
single  month,  emphasizes  the  fact  that  this  is  a  problem 
that  some  how,  some  way,  we  must  solve.  The  solu- 
tion lies,  to  a  large  extent,  in  the  electrification  of 
railroads. 

With  the  present  standards  of  train  make-up,  classifi- 
cation and  terminal  handling,  electrification  will  double 
the  capacity  of  any  railroad.  With  the  better  equipment 
we  can  expect  in  the  future,  together  with  the  evolution 
of  improved  methods  of  operation  contingent  on  elec- 
tric power,  this  capacity  should  be  doubled  again,  thus 
securing  four  times  the  present  capacity. 

The  electric  locomotive  has  generally,  thus  far,  been 
a  mere  substitute  for  the  steam  locomotive,  although 
in  some  cases,  due  to  the  greater  pK)wer  of  electric  loco- 
motive, there  has  been  a  modification  of  the  handling 
of  traffic.  Two  conspicuous  examples  are  the  Norfolk 
&  Western  and  the  Chicago,  Milwaukee  &  St.  Paul. 
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In  the  case  of  the  Norfolk  &  Western,  two  electrics 
handle  the  same  train  as  was  formerly  handled  by 
three  Mallet  engines,  but  at  twice  the  speed.  In  this 
operation,  owing  to  the  great  increase  in  hours  of  road 
service  as  well,  one  electric  locomotive  is  the  practical 
equivalent  of  four  of  the  Mallet  engines  replaced. 

On  the  Milwaukee  the  notable  change  has  been  the 
elimination  of  intermediate  terminals  on  the  440-mile 
electrified  section  between  Harlowtown,  Mont.,  and 
Avery,  Idaho.  There  is  at  present  a  single  intermediate 
engine  terminal,  but  the  latest  passenger  locomotives 
are  detached  from  trains  at  this  terminal  for  inspection 
and  work  only,  which  takes  place  about  once  in  eight 
or  ten  trips.  On  regular  schedule  those  engines  make 
a  run  of  440  miles  each  day,  being  taken  off  for 
inspection  at  Deer  Lodge  after  a  mileage  varying  from 
3,000  to  5,000.  On  occasion,  when  due  to  a  schedule 
derangement  engines  have  been  maintained  in  con- 
tinuous road  service  for  thirty  hours  or  more,  for  a 
full  day  of  twenty-four  hours  records  up  to  766  miles 
in   this   mountain   service   have   been   established. 

The  advantages  of  electric  power  are  its  great  flex- 
ibility and  mobility.  The  difference  between  steam  and 
electric  locomotives  is  fundamental.  The  steam  locomo- 
tive carries  its  own  power  plant,  while  the  electric 
locomotive,  on  the  other  hand,  is  simply  a  transformer 
of  power.  The  design  of  the  steam  locomotive  is 
circumscribed  by  the  necessity  of  tying  up  the  rest  of 
the  machine  to  a  steam  boiler.  On  the  other  hand, 
the  electric  locomotive  assembly  can  differ  amazingly 
as  to  type,  length,  axle  loading  and  driving  connections. 
A  group  of  small  motors  does  not  differ  materially  from 
a  single  large  motor  in  efficiency.  The  speed  and 
power,  therefore,  of  an  electric  locomotive  is  limited 
only  by  conditions  of  track  and  construction,  and  of 
car  equipment.  It  is  entirely  practicable  to  build  an 
electric  locomotive  to  take  any  train  which  will  hold 
together,  over  any  profile  whatever  and  at  any  desired 
speed.  Therefore,  it  should  easily  be  practicable  greatly 
to  increase  the  speeds  of  freight  trains  so  that  they 
could  all  run  at  a  common  speed  not  very  different  from 
that  at  which  the  superior  trains  are  operated. 

Again,  with  the  retirement  of  the  lighter  and  weaker 
car  equipments,  a  material  increase  in  the  weights  of 
trains  will  be  realized.  Without  the  limitation  in  train 
speed  commonly  accepted  as  a  handicap  to  operation  of 
tonnage  trains,  who  can  say  what  the  limit  to  train  load 
will  be  with  electric  power?  Every  other  industry  that 
has  been  electrified  has  experienced  a  revolution  in 
methods  and  service  due  to  electrification.  This  should 
be  equally  true  in  the  case  of  the  movement  of  our 
railroad  traffic. 

Our  present  methods  have  been  built  up  entirely 
under  the  necessities  and  limitations  of  the  steam 
locomotive.  This  is  evidenced  by  the  existence  of 
intermediate  terminals  at  the  ends  of  all  the  so-called 
engine  districts,  where  all  traffic  halts.  Again,  the 
steam  locomotive  requires  attention  en  route,  needs 
supplies  of  water  and  coal,  and,  because  of  its  slow 
movement  when  hauling  our  present  tonnage  trains,  it 
is  frequently  sidetracked  for  superior  trains,  and  thus 
there  are  more  and  still  more  halts  to  traffic. 

Car  inspection  now  takes  place  at  the  terminus  of 
each  engine  district.  If,  under  condition  of  electric 
operation,  the  engine  district  can  be  increased  to  200, 
400  or  even  500  miles,  is  there  any  good  reason  why 
car  inspection  should  not  be  eliminated  at  the  present 
intermediate  terminals?     In  fact,   is  not  the  general 
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standard  of  maintenance  of  equipment  of  doubtful  value 
on  the  present  basis  of  inspection  at  each  100-mile 
interval?  Cars  in  subway  service,  which  is  certainly 
full  of  potential  hazard,  are  economically  and  reliably 
maintained  through  inspection  at  intervals  of  1,000  to 
3,000  miles.  The  elimination  of  these  intermediate  ter- 
minals, with  the  resultant  necessity  of  keeping  the 
trains  moving  on  the  main  line,  would  secure  an  enor- 
mous increase  in  miles  per  car  with  a  corresp>onding 
saving  in  equipment. 

Furthermore,  with  the  dispatch  obtained  in  han- 
dling trains,  movement  could  be  so  marshaled  and 
scheduled  that  the  necessity  of  storing  goods  at  ter- 
minals to  protect  exports  and  local  consumption  would 
be  largely  eliminated,  and  terminals  would  then  become 
in  fact,  as  in  fiction,  gateways  open  instead  of  closed. 

Coming  now  to  the  comparative  performance  of  steam 
and  electric  locomotives,  it  is  important  to  bear  in  mind 
that  one  is  a  generator  and  the  other  a  transformer  of 
power.  The  generation  of  power  in  central  stations  is 
surrounded  with  many  refinements,  and  in  the  consump- 
tion of  coal  there  is  every  opportunity  for  skillful 
handling  and  supervision,  so  that  the  thermal  efiiciency 
of  a  modern  central  station  is  relatively  high  and  is 
continuously  maintained  at  a  high  value.  With  the 
steam  locomotive,  on  the  other  hand,  the  thermal  effi- 
ciency is  dependent  not  alone  upon  the  design  of  the 
locomotive  but  the  manner  in  which  it  is  worked,  its 


condition,  which  differs  widely  from  the  best,  and  finally 
by  the  skill  in  firing.  The  electric  locomotive,  on 
the  other  hand,  consumes  power  only  when  in  service 
and  works  at  any  load  at  its  designed  efficiency.  The 
average  performance,  in  the  case  of  the  electric,  approx- 
imates the  maximum  in  efficiency,  while  the  steam,  on 
average  performance,  will  differ  widely  therefrom. 
There  is  further  economy  due  to  the  lesser  work  per- 
formed, because  the  electric  locomotive  does  not  have 
to  trail  supplies  of  fuel  and  water,  nor  is  there  need 
for  the  hauling  of  coal  to  points  of  local  supply,  which 
will  always  be  greater  than  hauling  to  electric  central 
stations. 

There  are  a  considerable  number  of  different  designs 
of  electric  locomotives  all  in  successful  operation,  and 
each  possessing  certain  advantageous  features.  The 
great  latitude  with  which  electric  locomotives  can  be 
designed,  while  fundamentally  most  desirable,  is  in 
itself  at  the  present  time  somewhat  of  a  handicap.  This 
is  now  the  subject  of  intensive  analysis  and  this  study 
is  undoubtedly  developing  as  well  a  better  knowledge  of 
the  running  characteristics  of  the  steam  locomotive. 

To  state  the  case  briefly,  we  are  all  interested  in 
the  transportation  problem.  Electrification  is  bound  to 
be  the  most  potent  factor  for  its  relief.  We  should, 
therefore,  secure  the  closest  possible  co-operation  with 
the  engineering  and  mechanical  skill  which  has  been 
so  productive  in  the  steam  locomotive  field. 


The  Electric  Locomotive  in  Heavy  Traction 

The  Several  Factors  in  Its  Application  Are  Stated  and  Illus- 
trated by  References  to  Data  from  Operating  and  Test  Records 

By  a.  H.  ARMSTRONG 

Chairman    Electrification    Committee    General    Electric    Company, 
Schenectady,  N.  T. 


A  COMPARISON  of  the  modern  steam  and  electric 
locomotive  leads  immediately  to  a  discussion  of 
the  relative  fitness  of  the  two  types  of  motive 
power  to  meet  service  conditions.  At  present  railway 
practice  has  closely  followed  steam  engine  development, 
but  are  we  not  justified  in  looking  at  the  transporta- 
tion problem  from  the  broader  standpoint  of  a  more 
powerful  and  adaptable  type  of  motive  power? 

A  locomotive  is  primarily  a  hauling  machine.  Its 
design  is  defined  by  recognized  limits  such  as  maximum 
degree  of  track  curvature,  coefficient  of  adhesion 
between  driving  wheels  and  rail,  gross  weight  and  dead 
weight  per  axle,  tracking  qualities  at  high  speed,  etc. 
Furthermore,  the  locomotive  should  be  simple  in  con- 
struction, reliable  and  adaptable  in  operation  aild 
capable  of  being  maintained  in  condition  for  a  reason- 
able percentage  of  its  cost. 

Accepting  the  Mikado  and  Mallet  as  the  highest 
developments  of  steam-road  and  helper  engines  for 
freight  service,  the  general  comparison  of  Table  II, 
shown  on  page  872,  is  drawn  with  an  entirely  practicable 
electric  locomotive  that  can  be  built  without  in  any 
respect  going  beyond  the  exx)erience  embodied  in  loco- 
motives now  operating  successfully. 

The  above  analysis  brings  out  the  fact  that  to  equal 
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the  hourly  ton-mile  performance  of  one  electric  loco- 
motive it  would  require  three  and  four  engine  crews 
respectively  for  the  Mallet  and  Mikado  types. 

The  electric  locomotive  has  demonstrated  its  very 
great  advantages  in  relieving  congestion  on  single- 
track  mountain-grade  divisions.  Due  to  the  increase 
in  number  of  meeting  points  through  its  higher  speed. 


TABLE  I— COMMONLY  ACCEPTED  CONSTANTS  IN  HEAVY 
TRACTION 

Limiting  gross  weight  per  axle,  lb (0,000 

Limiting  dead  weight  per  axle,  lb 18,000 

Limiting  coefficient  adhesion  running,  per  cent  18 

Limiting  coefficient  adhesion  starting,  per  cent  25 

Kuling  gradient,  per  cent 2 

Maximum  curvature,  deg 10 

Maximum  rigid  wheelbase,  ft 18 

Maximum  speed  on  level,  passenger,  m.p.h.  65-70 

Maximum  speed  on  level,  freight,  m.p.h 25-30 

Maximum  drawbar  pull.  lb 150,000 

and  on  account  of  the  independence  of  climatic  con- 
ditions of  the  electric  locomotive  and  other  time-saving 
factors,  it  is  safe  to  say  that  the  daily  tonnage  capacity  of 
single-track  mountain-grade  divisions  will  be  in- 
creased fully  50  per  cent  over  possible  steam-engine 
performance  by  the  adoption  of  the  electric  locomotive. 

Regenerative  Braking  Is  a  Unique  Element 

The  hazard   of  mountain   operation   is   greatest  on 
down  grades,  although  the  perfection  of  automatic  air 
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TABLE  II— COMPARISON  OF  STEAM  AND  ELECTRIC  LOCOMOTIVES 

Mikado  Mallet  Electric 

Type 2-8-2  2-8-8-2  5-8-8-6 

Weight  per  driving  axle,  lb 60,000  60,000  60,000 

Number  of  driving  axles A  8  12 

Total  weight  on  drivers,  lb 240.000  480.000  720.000 

Total  weight  locomotive  and  tender,  lb 480,000  800,000  780,000 

Traction  effort  at  1 8  per  cent  coefficient 43,200  86.400  I29.fO0 

Gross  tons,  2  per  cent  grade 940  1,880  2,820 

Trailing  tons.  2  per  cent  grade 693  1,495  2,430 

Speed  on  2  per  cent  grcde,  m.p.h 14  9  16 

Horsepower  at  driver  rims 1.620  2.080  5.570 

Indicated  horsepower  at  80  per  cent  efficiency 2.030  2.600       

Trailing  ton-miles  per  hour  on  2  percent  graciient..  9.700  13.500  38.800 


TABLE  III— ELECTRIC  LOCOMOTIVE  MAINTENANCE  DATA  FOR  1919 

N.  Y.  C.     C.  M.  &  St.  P.  B..  A.  &  P. 

Number  of  locomotives  owned 73  45  28 

Locomotive  weight,  tons 118  290  84 

Annual  mileage 1.946.879         2.321,148  565,977 

Cost  of  repairs  per  mile,  cents 6.39  14.65  5.48 


brakes  has  done  much  to  modify  its  dangers.  It  is 
left  to  electricity,  however,  to  add  the  completing  touch 
to  the  safe  control  of  descending  trains  by  supplying 
regenerative  electric  braking.  Aside  from  the  power 
i-eturned  from  this  source  (14  per  cent  of  the  total  on 
the  Chicago,  Milwaukee  &  St.  Paul  Railway)  the  chief 
advantage  of  electric  braking  lies  in  its  assurance  of 
greater  safety  and  higher  speeds  permitted  on  down 
grades. 

The  electric  locomotive  shows  great  advantage  over 
the  steam  engine  in  cost  of  maintenance.  Special 
importance  attaches  to  this  item  of  expense  in  these 
days  of  high  labor  and  material  costs.  In  order  to 
draw  a  fair  comparison,  however,  there  should  be 
included  in  steam-engine  repairs  all  expenses  of  round- 
houses, turntables,  ashpits,  coal  and  water  stations,  in 
fact  the  many  items  contributing  to  rendering  neces- 
sary steam-engine  service,  as  most  of  these  charges 
are  eliminated  by  the  adoption  of  the  electric  loco- 
motive. Spare  parts  can  be  substituted  so  quickly 
that,  excepting  wrecks,  there  is  no  need  of  the  back 
shop  for  electric  locomotives,  unless  turning  tires  and 
painting  can  be  considered  heavy  repairs.  Electric 
locomotives  are  now  being  operated  3,000  miles 
between  inspections  on  at  least  two  electrified  rail- 
ways and  the  data  that  are  given  in  Table  III  show 
recent  costs. 

On  the  basis  of  pre-war  prices,  maintenance  costs 
were  approximately  60  per  cent  of  the  figures  given  in 
Table  II.  In  contrast,  it  can  be  stated  that  the  present 
cost  of  maintaining  a  type  2-8-8-2  Mallet  may  be  taken 
at  60  cents  per  engine-mile,  without  including  many 
miscellaneous  charges  not  shared  by  the  electric  loco- 
motive. Possibly  more  direct  comparison  may  be 
better  drawn  by  expressing  maintenance  in  terms  of 
driver  weight,  as  in  Table  IV. 


TAB   E  IV— .STEAM  AND  ELECTRIC  REPAIRS  ON  WEIGHT  BASIS 

steam  Mallet  C,  M.&St.P.EIec. 

Cost  of  repairs  per  mile,  cents 60  14.65 

Weight  on  drivers,  tons 240  225 

Cost  of  repairs  per  100  tons  locomotiTe 

weight  on  drivers,  cents 25  5. 52 

TABLE  V— FUEL  COMPARISON,  SHOWING  STANDBY  LOSSES 

Steam       Electric 

Doing  useful  work,  lb 23,640         8  tOO 

Making  up  fire,  lb 1,535  '  ' 

Delay  at  Harlowton.  lb 2,270 

Held  up  at  Lennep,  lb 394 

Held  up  at  Loweth.  lb. 128 

Held  up  at  Dorsay.  lb 230 

Fire,  banked  9  hr,  lb 1,425 

Coasting  down  grade,  lb 3,060 

Total  standby  losses.  lb 9,042 

Regenerative  braking,  lb ..'...  I  430 

Total  net  coal,  lb 32.682         6,670 


Including  all  engine  service  charges,  the  facts 
available  give  foundation  for  the  claim  that  electric 
locomotives  of  the  largest  type  can  be  maintained  for 
25  per  cent  to  30  per  cent  of  the  upkeep  cost  of  steam 
engines  operating  in  similar  service. 

Fuel  Saving  as  Promised  by  Electrification 

As  to  fuel  saving  effected  b.y  steam  railway  electri- 
fication, estimates  of  electric  engineers  have  been 
called  extravagant  by  steam  engine  advocates.  Fuel 
economy  figured  prominently  among  the  reasons  lead- 
ing up  to  the  replacement  of  the  steam  engine  on  the 
Chicago,  Milwaukee  &  St.  Paul  Railway  as  brought  out 
by  a  careful  analysis  of  the  performance  of  the  steam 
engines  then  in  service. 

The  following  runs  are  chosen  for  illustration  as 
bringing  out  most  strikingly  the  inherent  dis- 
advantages of  operating  a  steam  engine  over  a  single- 
track  mountain-grade  division  and  handicapped  by  the 
usual  delays  attending  freight  train  service  under  such 
conditions:  The  run  of  111.1  miles  from  Harlowton, 
elevation  4,162  ft.,  to  Three  Forks,  elevation  4,066  ft. 


COAL  COXSUMPTION  COMPARISON  ON  IDENTICAL  RUNS 

over  the  Belt  Mountain  divide  at  Loweth,  elevation 
5,789  ft.,  was  made  by  steam  with  871  tons  trailing 
load  in  twenty-six  cars  and  by  electric  locomotive  haul- 
ing sixty-four  cars  weighing  2,762  tons.  The  accom- 
panying diagram  shows  the  results  reduced  to  a  com- 
mon basis  of  1,000  gross  tons  moved,  including  the 
locomotive  and  tender  weight.  The  running  speed  of 
the  electric  train  was  but  slightly  higher  than  the 
steam  and  the  additional  correction  in  the  power 
demand  rate  of  the  former  is  made  proportional  to  the 
lower  speed.  Both  runs  are  therefore  shown  as  made 
in  identical  time  on  the  basis  of  1,000  total  gross  tons 
moved  in  each  instance.  The  fuel  furnishing  power 
to  the  steam  train  was  11,793-B.t.u.  coal.  Electric 
power  was  furnished  by  water  and  hence  no  direct  coal 
equivalent  is  provided  by  the  test  result.  To  afford  a 
common  basis  of  comparison,  however,  a  rate  of  2i  lb. 
of  coal  per  kilowatt-hour  is  taken  as  representative  of 
fair  electric  power  station  practice.  Coal  burned  under 
the  steam  engine  boiler  was  determined  by  weighing 
at  the  end  of  the  run  and  by  detailed  record  of  scoops 
en  route.  Power  input  to  the  electric  locomotive  was 
obtained  by  means  of  carefully  calibrated  recording 
watt-hour  meters   as  well  as  curve-drawing  volt  and 
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ampere  meters.  These  values  of  locomotive  input  were 
raised  to  the  value  of  three-phase  power  purchased,  in 
the  ratio  given  by  R.  Beeuwkes  in  his  A.  I.  E.  E. 
paper  of  July  15,  1920,*  and  the  kilowatt-hours  so 
obtained  were  reduced  to  coal  equivalent  in  the  ratio 
of  2  J  lb.  of  coal  per  kilowatt-hour. 

While  the  electric  locomotive  demands  power  only 
when  in  motion,  the  steam  engine  requires  coal  during 
twenty-four  hours,  whether  doing  useful  work,  stand- 
ing idle  or  coasting  down  grade.  In  fact,  the  standby 
losses  were  such  a  large  percentage  of  the  total  coal 
consumed  that  a  careful  record  was  kept  of  their 
several  amounts,  as  may  be  seen  by  referring  to 
Table  V. 

The  run  of  a  more  modern  steam  engine  would  have 
effected  a  material  reduction  in  the  23,640  lb.  of  coal 
burned  in  doing  useful  work,  but  the  amount  of  coal 
wasted  in  standby  losses  (9,042  lb.)  might  have  been 
duplicated  or  even  possibly  increased  with  larger  grate 
area.  As  standby  losses  constitute  so  large  a  propor- 
tion of  the  total  coal  burned  (271  per  cent  in  this 
instance)  it  is  apparent  that  enormous  economies  over 
the  simple  engine  tested  must  be  realized  in  the  modern 
superheater  and  other  improvements  since  introduced 
to  offset  in  part  the  high  inherent  efficiency  of  the 
electric  locomotive. 

The  commonly  used  unit  measurement  of  pounds  of 
coal  per  1,000  ton-miles  is  at  best  a  very  rough  and 
unstable  comparison  of  steam  engine  runs  over  dif- 
ferent profiles,  variable  quality  of  fuel  and  operating 
conditions.  For  example,  the  data  given  in  Table  VI 
show  that  pounds  of  coal  per  gross  1,000  ton-miles  may 
vai-y  from  650  to  50.5,  according  to  gradient,  with  no 
standby  losses  included.  The  boiler  must  always  be 
kept  hot,  however,  and  fully  83  per  cent  can  safely  be 
added  to  the  above  figures  to  include  the  inevitable 
standby  losses  inherent  to  steam  engine  operation. 
Except  over  very  long  runs  with  terminals  at  the  same 
elevation  it  seems  hardly  possible  therefore  accurately 
to  compare  engine  performance  over  different  profiles 
by  such  a  variable  unit  as  pounds  of  coal  per  1,000  ton- 
miles. 

A  truer  understanding  of  what  takes  place  under 
the  engine  boiler  may  be  shown  by  continuous  records 
of  coal  burned,  tons  moved,  profile,  delays,  etc.,  all 
reduced  to  pounds  of  coal  burned  per  useful  horse- 
power-hour of  work  done  at  the  driver  rims  with 
segregation  of  the  many  standby  losses,  as  in 
Table  VII. 

Under  the  same  conditions  a  modem  engine  would 
undoubtedly  have  consumed  much  less  than  9.02  lb. 
of  11,793-B.t.u.  coal  while  doing  work  measured  at  the 
driver  rims.  The  addition  of  superheaters  gives 
greater  output  and  economy,  while  mechanical  stokers 
add  output  only  and,  it  is  claimed,  at  some  expense  in 
economy  over  good  hand  firing.  However  efficient  the 
power  plant  on  wheels  may  reasonably  be  developed 
without  too  seriously  interfering  with  the  sole  purpose 
of  the  steam  engine,  the  hauling  of  trains,  it  can  never 
approach  the  fuel  economies  of  modern  turbine 
generating  stations.  Whatever  transmission  and  con- 
version losses  are  interposed  between  power  house  and 
electric  locomotive  are  more  than  compensated  for  by 
the  improvement  in  the  load  factor  resulting  from 
averaging  the  very  fluctuating  demands  of  many 
individual  locomotives. 


•See  issue  of  Blectric  Railway  Journal  for  July   31,   1920, 
page  227. 


TABLE  VI— POUNDS  OF  COAL  PER  LOOO  TON-MILES 

Level 

2  per  Cent  Grade  Track 

Horsepower-hours  at  driver  rims 123  18.8 

Indicated  horsepower-hours  at  80  per  cent  efficiency 154  23.5 

Pounds  water  per  indicated  horsepower  hour 20  16,0 

Pounds  water  per  pound  of  coal 6  8 

Pounds  coal  per  indicated  horsepower-hour 3 .  33  2.0 

Pounds  coal  per  1,000  ton-miles 513  47 

Pounds  coal  per  1 ,000  ton-miles  trailing 650  50  5 

TABLE   VII— ANALYSIS  OF  STEAM   AND   ELECTRIC   RUNS 

HARLOWTON  TO  THREE  FORKS,  IN  UNITS 

PER  1,000  TONS  MOVED 

Steam     Electric 

Kilowatt-hours  at  driver  rims 2,038  2,038 

Horsepower-hours  at  driver  rims 2,625  2,625 

Coal  per  horsepower-hour  at  driver  rims,  lb 9 .  02  *3 .  09 

Credited  regenerative  braking,  lb 0.  55 

Standby  losses,  27i  per  cent,  lb 2  47         

Total  coal  per  rim  horsepower-hour,  lb 1 1 .  49  2 .  54- 

♦Measured  at  power  house;  includes  locomotive  losses  and  32  per  cent  transmis- 
sion and  conversion  loss. 

It  would  be  a  simple  matter  to  carry  through  a 
series  of  runs  over  the  electrified  zones  of  the  Mil- 
waukee with  a  modern  Mikado  equipped  with  up-to- 
the-minute  fuel-saving  devices  and  thus  provide  the 
necessary  data  to  draw  direct  comparisons  with  the 
electric  locomotive.  Such  tests  with  modern  steam 
equipment  would  undoubtedly  discredit  the  above  com- 
parison based  upon  the  economies  of  six  years  ago  and 
might  lead  to  something  approximating  the  blend  of 
fact  and  theory  shown  in  table  VIII. 

The  above  table  is  based  upon  actual  electric  loco- 
motive performance,  Harlowton  to  Three  Forks,  coal 
taken  at  2i  lb.  per  kilowatt-hour  at  assumed  steam 
power  station.  Steam  engine  values  are  based  upon 
the  known  working  efficiency  of  a  Mikado  equipped 
with  superheaters  but  penalized  with  the  same  standby 
losses  actually  determined  with  a  simple  engine  tested 
Harlowton  to  Three  Forks.  A  test  run  from  Harlow- 
ton to  Three  Forks  with  a  modern  Mikado  engine 
hauling  1,420  tons  may  possibly  show  a  lower  average 
fuel  rate  than  3  lb.  per  indicated  horsepower-hour  at 
drivers  less  standby  waste  than  9,042  lb.  of  coal,  but 
the  average  annual  performance  of  many  such  engines 
would  be  most  excellent  if  it  reached  the  net  figure 
arrived  at  of  5.9  lb.  of  coal  per  actual  horsepower- 
hour  of  work  performed  at  drivers.  The  electric  run, 
however,  is  being  duplicated  daily,  as  to  relation 
between  kilowatt-hours  and  ton-miles,  and  it  is  just 
this  reliability  of  electric  operation  that  may  at  times 
give  rise  to  misunderstanding  in  the  comparison  of 
steam  and  electric  data. 

In  view  of  all  the  facts  a  broad  statement  may  be 
made  that  the  general  adoption  of  the  electric  loco- 
motive would  probably  result  in  saving  fully  two-thirds 
the  fuel  now  burned  on  present  steam  engines  and  pos- 
sibly one-half  the  amount  of  fuel  necessary  to  steam 
engines  of  the  most  modern  construction. 


TABLE  VIII— THEORETICAL  COMPARISON  OF  MODERN  STEAM  AND 

ELECTRIC  LOCOMOTIVES,  HARLOWTON  TO  THREE  FORKS 

Mikado  Electric 

Type 2-8-2  4-4-4-4-4-4 

Weight  on  drivers,  lb 240,000  450,000 

Weight  engine  and  tender,  lb 460,000  568,000 

Tractive  effort,  1 8  per  cent  coefficient,  lb 43,200  81,000 

Trailing  tons,  I  per  cent  grade 1,420  2,836 

Horsepower-hoursatdriverrims 4,360  8,200 

Coalper  indicated  horsepower-hour,  lb 3  .... 

Coal  per  driver,  horsepower-hour,  lb 3 .  75 

Standby  loss,  test  result,  lb 9,042  ..  .  . 

Standby  loss,  per  horsepowohour,  lb 2.15  .... 

Total  coal  per  driver,  horwepowei^hour,  lb 5 .  90 

Coal  at  power  house,  per  kilowatt-hour,  lb ....  2.5 

Coal  at  power  house,  per  horsepoweivhour,  lb ....  1 .  86 

Coal  at  locomotive  driver,  per  horsepower-hour,  lb ....  3 ,  09 

Coal  credit  due  regeneration,  lb ....  0^55 

Net  coal  at  driver  per  horsepowe>hour,  lb 5 .  90  2  54 

Total  net  coal,  lb 24,800  20,900 

1,000  trailing  ton-miles 157,500  314,000. 

Coalper  1, 0()0  ton-miles, lb 158  66.7 

Ratio  coal  burned 2.37  1, 
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The  superior  operating  advantages  of  the  electric 
locomotive  are  admitted  by  many  who  believe  the  first 
cost  to  be  prohibitive,  largely  due  to  the  necessary 
trolley  construction,  copper  feeders,  substations, 
transmission  lines,  etc.  Such  auxiliaries  do  add  an 
amount  that  may  equal  the  electric  locomotive  expense 
and  the  task  of  proving  the  electric  case  is  not  made 
easier  by  the  fact  that  steam  engine  facilities  are 
already  installed  and  may  have  little  or  no  salvage 
value  to  offset  new  capital  charge  for  electrification. 

Comparing  the  cost  of  equivalent  steam  and  electric 
motive  power,  it  is  apparent  that  on  the  basis  of  the 
same  unit  prices  for  labor  and  material  the  first  cost 
is  approximately  the  same.  While  electric  locomotives 
cost  possibly  50  per  cent  more  than  steam  for  equal 
driver  weight,  the  smaller  number  required  to  haul 
equal  tonnage  may  quite  offset  this  handicap,  especially 
with  quantity  production  of  electric  locomotives  of 
standard  design. 

The  steam  engine  also  demands  a  formidable  array 
of  facilities  peculiar  to  itself,  as  shown  by  expenditures 
made  on  fourteen  railways  included  in  the  North- 
western group  from  1907  to  1919.  This  expense  covers 
fuel  and  water  stations,  shops  and  engine  houses,  shop 
machinery,  turntables,  ashpits,  etc.,  and  amounted  to 
142,200,000  as  compared  with  expenditures  of  $68,000,- 
000  for  engines.  Proper  facilities  for  rendering 
adequate  steam  engine  service  apparently  add  some 
62  per  cent  to  the  cost  of  the  latter. 

One  of  the  advantages  of  electric  locomotives  rests 
in  the  longer  engine  divisions  which  they  make  pos- 
sible. Considered  as  a  problem  of  construction  only, 
electrification  of  a  new  road  may,  in  some  instances, 
compare  quite  favorably  with  the  complete  first  cost  of 
steam  engines  and  all  facilities  incident  thereto.  The 
general  problem,  however,  is  one  of  replacing  steam 
engines  now  running  so  that  the  economic  advantages 
of  electrification  are  rather  individual  to  the  particular 
railway  under  consideration.  The  operating  economies 
effected  under  favorable  conditions  have  been  found 
sufficient  to  show  an  attractive  return  upon  the  addi- 
tional capital  charge  incurred  besides  providing  the 
improved  service  which  was  the  main  objective  in  view 
in  replacing  the  steam  engine. 

No  discussion  of  electric  railway  economies  would 
be  complete  without  comment  upon  the  increased  value 
of  real  estate  brought  about  by  terminal  electrification. 
Not  only  is  neighboring  real  estate  benefited  thereby, 
but  the  "air  rights"  over  the  electrified  tracks  may 
become  so  valuable  as  to  largely  pay  the  cost  of  the 
change  from  steam.  With  the  work  but  partly  finished 
the  Grand  Central  Terminal  district  is  already  a  remark- 
able example  of  the  indirect  benefits  derived  from  elec- 
trification. 

A  Summary  op  the  Whole  Matter 

Some  of  the  principal  advantages  claimed  for  the 
electric  as  compared  to  the  steam  locomotive  may  be 
briefly  stated  as  follows: 

1.  No  structural  limits  restricting  tractive  effort  and 
speed  of  electric  locomotive  that  can  be  handled  by  one 
operator. 

2.  Practical  elimination  of  ruling  grades  by  reason  of 
the  enormously  powerful  electric  locomotives  available. 

3.  Reduction  of  down  grade  dangers  by  using  regenera- 
tive electric  braking. 

4.  Very  large  reduction  in  cost  of  locomotive  mainte- 
nance. 

5.  Very  large  saving  of  fuel,  estimated  as  two-thirds  the 
total  now  burned  on  steam  engines  in  operation. 


6.  Conservation  of  pur  natural  resources  by  utilizing 
water  power  where  available. 

7  Material  reduction  in  engine  and  tram  crew  expense 
by  reason  of  higher  speeds  and  greater  hauling  capacity. 

8.  Increased  valuation  of  terminal  real  estate  following 
electrification. 

9.  Increased  reliability  of  operation.  _ 

10.  Material  reduction  in  operating  expense  due  to  elimi- 
nation of  steam  engine  tenders  and  most  of  the  company 
coal  movement,  the  two  together  expressed  in  ton  miles  ap- 
proximating nearly  20  per  cent  of  present  gross  revenue 
ton-mileage.  

11.  Large  reduction  in  effect  of  climatic  conditions  upon 
train  operation. 

12.  Postponement  of  immediate  necessity  for  construct- 
ing additional  tracks  on  congested  divisions. 

13.  Attractive  return  on  cost  of  electrification  by  reason 
of  direct  and  indirect  operating  savings  effected. 

14.  Far-reaching  improvements  in  operation  that  may 
revolutionize  present  methods  of  steam  railroading. 


Unusual  Trolley  Guard  Installation 

ON  ONE  of  the  Council  Bluflfs,  Iowa,  lines  of  the 
Omaha  (Neb.)  &  Council  Bluffs  Street  Railway 
the  track  crosses  at  grade  a  group  of  thirteen  steam 
railroad  tracks,  including  main-line  tracks  of  two  rail- 
roads, and  at  the  same  time  curves  through  an  arc  of 
about  75  deg.     The  difficulty   of  holding   the   trolley 


A  507-FT.  TROLLEY  GUARD  INSTALLED  ON  A  CONTINUOUS 
CURVE  OVER  THIRTEEN   STEAM   ROAD  TRACKS 

wheels  on  the  wire  while  traversing  this  curved  crossing 
may  be  readily  appreciated,  likewise  the  necessity  to 
resort  to  every  means  available  to  keep  the  trolley  wheel 
on  the  wire.  If  the  car  were  to  lose  power  at  any  point 
of  the  crossing  it  would  be  practically  certain  to  be 
stranded  and  consequently  would  be  in  a  dangerous 
predicament. 

In  coping  with  this  situation,  the  Omaha  company 
installed  an  unusually  long  stretch  of  Ohio  brass  over- 
head trolley  guard.  It  is  507  ft.  long  and  none  of  it  is 
tangent.  Its  installation  was  a  difficult  piece  of  work. 
Not  only  was  there  very  heavy  traflSc  on  the  several 
steam  lines  to  contend  with  but  the  linemen  found  it 
diflRcult  to  bend  the  trolley  guard  sideways  and  still 
retain  the  V-shape.  This  was  done  by  using  bending 
clamps,  which  were  kept  in  place  while  the  guard  was 
worked  sideways.  A  g-in.  backbone  messenger  cable 
was  first  installed  and  the  trolley  guard  supported  from 
this,  with  double  puU-offs  to  hold  messenger  and  trolley 
wire  in  proper  position  over  the  tracks. 

W.  0.  -lacobi,  superintendent  of  electric  lines,  reports 
that  this  installation  is  of  great  assistance. 
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Responsibilities  of  Foremen  with 
Reference  to  Safety* 

Good  Will  and  Expression  Thereof  Must  Supplement 

Rules  and  Printed  Matter  in  Promoting  the 

Safety  Movement  Among  Employees 

By  John  H.  Mallon 

Superintendent  of  Transportation    Metropolitan   West   Side 
Elevated  Railway,  Chicago,  111. 

THE  importance  of  the  position  of  the  foreman  in 
connection  with  safety  work  can  hardly  be  over- 
estimated. Unless  the  men  in  positions  of  authority 
show  an  interest  in  the  work  we  cannot  hope  to  attain 
the  desired  end. 

When  I  began  railroad  work,  accidents  were  looked 
upon  as  an  inevitable  accompaniment  of  the  calling.  If 
a  collision  occurred  and  an  employee  was  killed  there 
might  be  an  investigation,  but  that  was  usually  the 
end.  Little  attention  was  given  to  changing  operating 
methods,  to  taking  steps  to  guard  against  the  recur- 
rence of  the  accident.  The  workmen  became  callous 
and  careless,  assuming  that,  according  to  an  old  super- 
stition, when  one  accident  occurred  two  more  would 
surely  follow.  Happily,  however,  managers  of  railways 
or  other  properties  no  longer  think  that  accidents  are 
necessary  and  inevitable;  they  have  been  "sold"  on  the 
safety  movement  in  a  general  way,  but  I  doubt  whether 
all  of  them  realize  their  responsibility  in  this  field  fully. 

While  my  subject  has  to  do  with  the  responsibilities 
of  the  foreman,  we  might  go  further  and  point  out  that 
the  higher  officials  are  responsible  for  the  selection  of 
foremen,  and  this  is  a  great  responsibility.  Foremen 
are  often  selected  because  they  are  competent  workmen 
or  because  they  have  been  long  connected  with  an  or- 
ganization, without  due  regard  to  their  qualifications 
for  dealing  with  the  men  under  them. 

The  workmen  in  any  organization  cannot  be  better 
than  the  foremen  under  whom  they  work.  They  get 
their  ideas  of  the  managment  from  the  foremen.  It  is 
highly  important,  therefore,  that  the  foremen  should 
know  the  policies  of  the  management  with  reference  to 
safety  work  as  they  must  educate  the  men  under  them. 

It  has  been  my  experience  that  the  character  of  the 
man  at  the  head  of  a  company  is  reflected  in  all  of  his 
subordinates  down  the  line.  If  he  is  an  enthusiast  on 
accident  prevention,  the  organization  as  a  whole  will 
adopt  safe  practices.  While  I  fully  appreciate  the 
splendid  work  that  has  been  accomplished  by  safety 
committees  during  the  past  few  years,  I  feel  that  we 
can  never  attain  the  best  results  until  the  executive 
heads  of  the  various  industries  show  that  they  have 
more  than  a  passive  interest  in  our  work.  It  is  not 
enough  merely  to  authorize  the  expenditure  of  money 
for  safety  committees,  for  there  is  the  "human  equa- 
tion" to  be  considered. 

In  large  organizations  there  must  of  necessity  be  a 
chasm  between  the  chief  executive  and  the  workmen, 
because  their  duties  are  of  different  natures.  The 
chief  executive  cannot  come  into  close  contact  with 
the  workmen  except  on  rare  occasions,  but  it  is  quite 
possible  for  him  to  acquaint  them  with  his  policies 
through  intermediaries,  such  as  heads  of  departments, 
superintendents  and  foremen. 

In  placing  new  employees,  great  care  should  be  ex- 
ercised in  acquainting  them  with  all  details  of  their 

♦Abstract  of  paper  read  before  Electric  Railway  Section,  Ninth 
Annual  National  Safety  Congress,  Milwaukee,  Wis.,  Sept.  30. 


work.  The  foreman  who  does  not  look  out  for  the 
safety  of  the  men  under  him  is  not,  in  my  opinion, 
qualified  for  his  position  no  matter  how  efficient  he  may 
be  in  other  directions.^  We  are  constantly  striving  for 
greater  efficiency  and  increased  production,  but  I  hold 
that  real  efficiency  and  safety  are  inseparable. 

The  confidence  and  good  will  of  the  employees  is  the 
first  essential  step  toward  safety.  The  foreman  who 
cultivates  that  confidence  and  good  will  is  a  big  asset 
to  an  organization.  I  do  not  undervalue  the  vast  amount 
of  good  done  the  safety  movement  by  printed  literature, 
cards,  bulletins,  etc.,  but  in  my  judgment  the  spoken 
word  is  more  effective,  especially  when  that  word  comes 
direct  from  the  man  in  authority  and  is  spoken  in  a 
friendly  way.  The  printed  word  may  soon  be  forgotten 
and  the  caution  sign  go  unread,  but  the  kindly  warning 
registers  every  time. 


The  Urgency  of  Observing 
Operating  Rules* 

Intelligent  Selection  of  Men,  Followed  by  Careful 

Training,  Makes  Possible  Maintenance  of 

Discipline  and  Enforcement  of  Rules 

By  C.  E.  Thompson 

A«sistant   to   the   President   Chicago,   North   Shore   &   MUwauke* 
Railroad,  Highwood,  III. 

WHENEVER  a  task  is  to  be  accomplished  by  the 
united  efforts  of  many,  rules  must  be  established 
to  insure  team-work.  The  company  with  which  I  am 
connected  issued  a  book  containing  some  500  rules  gov- 
erning the  employees  of  the  transportation  department. 
These  are  practically  the  standard  rules  used  through- 
out the  country  and  are  designed  to  cover  details  of 
electric  railway  operation. 

These  rules  may  be  considered  in  four  general  classes : 
(1)  Those  governing  the  physical  fitness,  appearance 
and  personal  conduct  of  employees;  (2)  those  govern- 
ing the  instruction  and  training  of  employees ;  (3)  those 
governing  the  operation  of  trains,  and  (4)  those  gov- 
erning the  attitude  of  the  employees  toward  the  public. 

First  in  importance,  in  my  opinion,  are  those  rules 
governing  the  selection  of  men,  because  this  is  the  very 
foundation  upon  which  an  operating  organization  is 
built.  In  selecting  men  for  transportation  work  it 
should  always  be  borne  in  mind  that  special  physical 
and  mental  fitness  is  required. 

Having  used  due  diligence  in  the  selection  of  the  men, 
the  next  step  is  instruction  and  training.  It  is  very 
important  that  new  employees  be  instructed  by  men 
who  are  not  only  experienced  and  capable  but  who  will 
see  that  rules  are  fully  understood  and  complied  with. 

Conditions  on  every  railway  are  changing  from  day 
to  day,  making  changes  in  the  rules  necessary.  It  is 
therefore  very  important  that  the  old  as  well  as  the 
new  employee  be  examined  as  to  the  rules  at  frequent 
intervals.  Much  can  be  accomplished  by  having  group 
meetings,  where  the  rules  can  be  discussed  and  the 
reasons  behind  them  given. 

Again,  the  employees  are  points  of  contact  between 
the  public  and  the  company  and  must,  therefore,  so 
conduct  themselves  that  the  public  will  know  the  aim 
of  the  company  to  be  all-round  service.  The  real  prob- 
lem of  the  electric  railway  today  is  so  to  train  its  em- 
ployees that  they  know  the  aims  and  needs  of  the  or- 
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ganization  and  realize  that  the  company's  success  is 
their  success  and  that  the  company  can  be  successful 
only  when  it  serves  the  public  courteously  and  efficiently. 
Most  delays  in  service  are  caused  by  failure  of  the 
human  element,  orders  forgotten  or  rules  broken. 
Whether  the  failure  results  in  damage  to  equipment 
or  injury  to  passengers,  or  neither,  the  delay  is  serious. 
Delays  to  service  can  be  rectified,  damaged  equipment 
can  be  repaired,  personal  injury  claims  can  be  settled, 
but  it  is  much  more  difficult  to  regain  the  confidence 
and  good  will  of  disappointed  and  dissatisfied  patrons. 
Popularity  of  a  public  utility  enterprise  can  only  be 
retained  by  efficient  service,  which  in  turn  requires  a 
religious  observance  of  correct  rules  by  capable,  intelli- 
gent, trained  employees. 


Pension  Retirement  Promised 

Beaver  Valley  Traction  Company  Makes  Provision 

for  Regulating  Voluntary  and  Forced 

Retirement  with  Pension 

THE  Beaver  Valley  Traction  Company  and  the  Pitts- 
burgh &  Beaver  Street  Railway  Company,  New 
Brighton,  Pa.,  W.  H.  Boyce,  general  manager,  have  in- 
stituted a  pension-retirement  feature  for  all  employees 
of  the  two  systems. 

This  retirement  is  made  on  the  following  basis: 
Class  "A" — Regular  Retirement 

All  male  employees  who  have  reached  the  age  of  seventy 
years,  and  all  female  employees  who  have  reached  the  age 
of  sixty-five  years,  shall  retire  from  active  service. 

Class  "B" — Retirement  at  Request  of  Employee,  or  at 
Discretion  of  Company 

All  male  employees  who  have  reached  the  age  of  sixty- 
five  years,  and  all  female  employees  who  have  reached  the 
age  of  sixty  years,  and  whose  term  of  service  has  been 
twenty-five  or  more  years,  may  at  their  own  request  or  at 
the  discretion  of  the  company  be  retired  from  active  service. 
Class  "C" — Retirement  at  Request  of  Employee 

All  male  employees  who  have  reached  the  age  of  sixty 
years,  and  all  female  employees  who  have  reached  the  age 
of  fifty-five  years,  and  whose  term  of  service  has  been 
thirty  or  more  years,  may  at  their  own  request  retire  from 
active  service. 

The  payment  for  regular  allowances  under  Classes  "A." 
"B"  and  "C"  shall  be  as  follows: 

For  each  year  of  his  or  her  term  of  employment  two  per 
centum  (2  per  cent)  of  the  average  annual  pay  during  the 
ten  years  next  preceding  retirement,  provided,  however,  that 
the  company  may,  at  its  discretion,  base  such  allowance  upon 
the  average  annual  pay  of  the  ten  consecutive  years  of 
service  during  which  the  retired  employee  was  paid  the 
highest  rate  of  wages.  The  minimum  allowance  shall  be 
$25  per  month,  and  the  maximum  allowance  shall  not  be 
more  than  seventy-five  per  centum  (75  per  cent)  of  the 
average  annual  pay  upon  which  said  allowance  is  based. 

Class  "D" — Retirement  at  Discretion  of  the  Company 

Any  employee  whose  retirement  on  account  of  advancing 
years  is  desirable,  or  who  has  become  permanently  and 
totally  incapacitated  or  disabled  as  a  result  of  sickness  or 
injury,  other  than  by  accidental  injury  arising  out  of  and 
in  course  of  employment  by  the  company,  and  whose  term 
of  employment  has  been  fifteen  years  or  more,  may  at  the 
discretion  of  the  company,  be  retired  from  active  service 
If  an  allowance  is  granted  it  shall  be  for  such  period  as 
the  company  may  determine,  and  if  at  any  time  during  such 
period  the  employee  recovers  sufficiently  to  resume  active 
service,  the  allowance  may  be  discontinued  by  action  of 
the  company,  if  the  employee  re-enters  the  service  of  the 
company  at  the  time  such  allowance  is  discontinued  the 
period  of  absence  shall  be  considered  a  leave  of  absence 
and  not  as  a  break  in  the  continuity  of  the  employee's  serv- 
n?-  T-'^l,  ^u '',Y"u  "l"i  duration  of  each  allowance  under 
Class  "D"  shall  be  determined  by  the  company. 

It  is  provided  that  the  decision  of  the  company  based 
on  company  records  shall  be  filial  on  possible  disputed 


questions  of  term  of  employment  and  payment  for  serv- 
ice of  employees.  Many  details  of  interpretation  of 
how  years  and  salaries  are  figured,  of  methods  of  paying 
allowances,  of  insurance  provisions  now  in  force,  etc., 
are  added  to  the  formal  statement. 

H.  O.  Allison,  safety  engineer  for  the  two  companies, 
who  has  charge  of  the  employment  of  all  trainmen, 
states  that  the  use  of  the  pension  feature  as  an  induce- 
ment to  the  applicant  and  for  the  older  employee  to  stay 
has  been  most  effective.  He  thinks  that  men  do  give 
consideration  to  the  future  held  out  by  the  job  offered. 

In  addition  to  the  pension  feature  these  two  com- 
panies carry  a  blanket  insurance  policy  covering  all 
employees.  These  policies  pay  on  the  basis  of  i  year's 
wages  to  dependents  in  case  of  death  of  an  employee 
who  has  been  in  service  for  one  year.  An  employee  of 
two  years'  service  holds  a  policy  calling  for  the  payment 
of  a  full  year's  wages  to  his  dependents  in  case  of  his 
death  from  any  cause.  The  only  stipulation  made  in 
these  policies  is  that  none  shall  call  for  more  than 
$2,400.    There  is  no  charge  to  the  employee. 


Pacific  Claim  Agents  Meet 

THE  Pacific  Claim  Agents'  Association  held  its 
annual  meeting  at  San  Diego,  Cal.,  on  Sept.  22,  23 
and  24,  and  the  following  officers  were  elected  to  serve 
for  the  years  1921  and  1922:  President,  Charles  A. 
Blackburn,  Butte  Electric  Railway;  first  vice-president, 
John  S.  Mills,  Oakland  Terminal  Railways;  second  vice- 
president,  Frank  D.  Oakley,  Tacoma  Railway  &  Power 
Company;  third  vice-president,  S.  A.  Bishop,  Pacific 
Electric  Railway;  secretary  and  treasurer,  B.  F.  Boyn- 
ton,  Portland  Railway,  Light  &  Power  Company. 

The  following  were  elected  members  of  the  executive 
committee:  J.  H.  Handlon,  chairman,  San  Francisco; 
T.  G.  Aston,  Spokane;  C.  M.  McRoberts,  Los  Angeles; 
A.  M.  Lee,  Seattle;  H.  G.  Windsor,  Tacoma,  and  J.  W. 
Grace,  Sacramento. 


West  Virginia  Convention 

FOR  the  first  time  since  the  war  the  West  Virginia 
Public  Utility  Association  became  operative  when 
the  first  annual  meeting  since  1917  was  held  on  Oct.  5. 
One  of  the  important  decisions  reached  was  to  establish 
permanent  headquarters  in  Charleston  and  employ  a 
paid  secretary.  The  meetings  were  held  at  the  West 
Virginia  Engineers'  Club. 

The  following  officers  were  elected:  President, 
Herbert  Markle,  Bluefield;  first  vice-president,  C.  P. 
Billings,  Wheeling;  second  vice-president,  M.  Hetzer, 
Moundsville;  third  vice-president,  E.  W.  Alexander, 
Charleston ;  treasurer,  A.  M.  Hill,  Charleston ;  executive 
committee:  W.  P.  Rawley,  C.  C.  Bosworth,  W.  R.  Power, 
H.  H.  Grimsley,  A.  C.  Babson,  H.  S.  Newton,  C.  S  Mc- 
Calla  and  C.  H.  Brewes. 


The  retail  price  of  gasoline  in  England  is  now  more 
than  4s  per  gallon;  that  is,  it  is  approximately  $1  in 
American  money  at  the  normal  rate  of  exchange.  Of 
course  the  "imperial"  gallon  is  20  per  cent  larger  than 
the  gaUon  which  is  standard  in  the  United  States.  The 
Electric  Railway  and-  Tramivay  Journal  attributes  the 
recent  rate  increase  to  rise  in  ocean  freight,  increased 
railway  charges,  more  expensive  labor  and  higher  main- 
tenance charges. 
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Shop,  Track,  Power 
and  Line 


These  Articles  and  Ideas  Are  From  Men  on  the 

Job    Who    Find    Special    Applications    and 

New  Methods  an  Incentive  for  Greater 

Effort  — If  You   Have  Something 

GooA  Pass  It  Along 


Repairs  to  Control  Equipment 

Shop  Jigs  for  Drilling  Magnet  Plungers  and  Bush- 
ing Worn  Contact  Levers  and  Contact 
Fingers  Increase  Their  Life 

IN  THE  shops  of  the  Wilkes-Barre  &  Hazleton  Railway 
and  the  Lehigh  Traction  Company,  Hazleton,  Pa., 
under  the  direction  of  James  W.  Brown,  superintendent 
of  shops,  jigs  have  been  made  up  for  use  in  making  and 
repairing-  the  wearing  parts  of  D.B.-131  GE  type  M 
control  interlock  boxes.  Accompanying  illustrations 
show  these  various  jigs  and  the  manner  in  which  they 
are  used. 

At  the  left  of  the  illustration  is  seen  the  magnet 
plunger  and  the  jig  used  to  drill  the  -h-'m.  hole  near  the 
end  of  this  plunger.  The  plunger  itself  is  turned  dowT. 
from  soft  steel.    The  jig  is  made  of  cast  iron  and  the 


CONSTRUCTION   OF  JIGS   AND   METHOD   OP   APPLICATION 

TO  CONTACT  LEVER,  CONTACT  FINGER  AND  CONTACT 

PLUNGER    FOR    DRILLING   AND   BUSHING 

guide  hole  for  drilling  is  bushed  with  hardened  steel. 
A  set  screw  holds  the  plunger  firmly  in  position  for 
drilling.  Plungers  have  to  be  renewed  due  to  the  wear- 
ing of  the  shoulder  and  this  jig  insures  that  the  drilling 
is  properly  done. 

The  equipment  used  in  bushing  and  repairing  contact 
levers  is  shown  in  the  center  of  the  illustration.  When 
the  contact  lever  is  worn  it  is  placed  in  the  jig  and  the 
hole  originally  t^  in.  in  diameter  is  drilled  out  to  i  in. 
and  reamed.  Small  bronze  bushings  made  up  from  brake 
valve  stems  and  other  scrap  materials  are  used  to  bush 
these  holes  to  the  proper  diameter.  These  bronze  bu.sh- 
ings  are  turned  to  a  pressing  fit  on  the  outside  and  bored 
out  to  -rti  in.  inside  and  then  cut  off  at  the  proper  lengths. 
As  in  the  previous  case,  the  jig  is  made  of  cast  iron,  the 
construction  details  being  clearly  shown  in  the  illustra- 
tion.    The  guide  holes  for  drillingr  are   bushed  with 


hardened  steel.  The  contact  lever  is  placed  in  the  jig 
and  two  set  pins  are  used  as  illustrated  to  center  the 
lever  in  the  jig.  A  clamp  is  then  hooked  over  two  pins 
on  the  side  of  the  jig  and  a  set  screw  holds  the  lever 
firmly  in  place  for  drilling.  Both  a  bushed  and  an  un- 
bushed  lever  are  shown  beside  the  jig  illustrated. 

Contact  fingers  become  badly  worn  and  have  to  be 
bushed  in  the  same  manner  as  the  contact  levers.  The 
contact  finger  is  of  an  awkward  shape  and  is  held  in  a 
squared  position  for  bushing  with  difficulty.  At  the 
right  of  the  illustration  is  shown  the  means  used  to 
accomplish  this.  Two  specially  constructed  angle  plates 
are  screwed  firmly  to  the  finger,  as  showr  in  the  illus- 
tration. These  insure  that  the  finger  will  remain  in  a 
squared  position  for  drilling.  As  with  the  contact  lever, 
the  original  A-in.  diameter  holes  are  drilled  out  to  a 
diameter  of  ?  in.  and  reamed,  following  which  they  are 
bushed  with  the  same  size  bronze  bushings  as  are  used 
on  the  contact  lever. 


Pumping  Corrosive  Liquids 

THE  development  of  the  chemical  industry  and  more 
refined  methods  in  water  treating  for  power  plant 
work  have  brought  about  a  demand  for  apparatus  to 
handle  corrosive  acid,  gases  or  liquids  at  different  tem- 
peratures and  under  varying  amounts  of  pressure. 

The  substance  which  is  most  generally  suitable  for 
resisting  the  action  of  corrosive  liquids  is  some  kind  of 
siliceous  ceramic  material,  as  this  can  be  obtained  in 
any  form  desired,  can  be  molded  and  baked  and  is  in- 
soluble in  any  liquid  and  unattacked  by  erosion  or  by 
gases.  Heretofore,  Germany  has  had  the  monopoly  on 
this  business,  but  during  the  war  a  new  acid  ware,  called 
"ceratherm,"  was  prepared  by  the  English.  Like  silica- 
ware,  it  can  be  plunged  when  red  hot  into  cold  water 
without  cracking,  and  its  good  heat  conductivity  per- 
mits of  a  rapid  equalization  of  temperature  in  vessels. 

A  line  of  centrifugal  pumps  made  from  this  material 
in  modified  form  has  been  placed  on  the  market  for  use 
wherever  a  pump  possessing  the  qualifications  outlined 
is  needed.  By  special  features  of  design,  the  material, 
cemented  into  iron  casings,  is  protected  from  excessive 
mechanical  strains  and  what  metal  bearings  are  neces- 
sary are  protected  from  contact  with  the  liquid  pumped. 
The  range  of  sizes  built  by  the  manufacturers  in  Eng- 
land, the  Guthrie  Company,  runs  from  deliveries  of  10 
gal.  to  5,000  gal.  per  minute. 

These  pumps  have  been  used  successfully  for  pump- 
ing sodium  peroxide  and  other  liquids,  such  as  hydro- 
chloric, nitric  and  acetic  acids,  both  hot  and  cold. 
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Unique  Insulator  Tester 

Device  Which  Facilitates  the  Continuous  and 

Special  Inspection  of  High-Tension 

Transmission  Line  Insulators 

DEFECTIVE  insulators  on  installed  lines  are  dif- 
ficult to  locate  without  serious  disturbance  to 
service  or  great  expense  for  equipment.  No  matter 
how  thoroughly  defective  units  have  been  weeded  out 
during  the  winter  and  spring  months,  the  first  few  hot 
days  of  summer  bring  failure  of  insulator  units.  If  the 
defective  units  are  not  immediately  located  and  Removed 
they  become  a  serious  menace  to  satisfactory  line  oper- 
stion. 

The  Mississippi  River  Power  Company  has  developed 
a  unique  method  for  testing  the  insulators  on  its  lines 
which  may  be  of  interest  to  other  line  operators.  This 
company  operates  two  110,000-volt  transmission  cir- 
cuits, carried  on  a  single  tower  line  144  miles  between 
Keokuk  and  St.  Louis.  On  these  two  lines  87,000  sus- 
pension-type insulator  units  are  in  service. 

Previous  to  1915  it  was  possible  to  take  one  of  the 
St.  Louis  lines  out  of  service  during  daylight  hours  on 


series  with  the  circuit.  The  low-tension  winding  of 
the  induction  coil  is  connected  in  series  with  three  dry 
cells  in  a  container  at  the  handle  end  of  the  fork,  and 
in  series  with  this  circuit  is  a  5-amp.  snap  switch  by 
means  of  which  the  induction  coil  can  be  energized 
during  tests.  This  testing  fork  is  not  designed  for  use 
on  live  lines,  and  any  circuit  on  which  tests  are  to  be 
made  must  be  taken  out  of  service  and  perfected  before 
the  fork  is  applied  to  individual  units.  When  the  line 
is  ready  for  test  the  fork  is  applied  to  each  unit  in  an 
insulator  string.  If  the  unit  is  of  satisfactory  re- 
sistance no  discharge  occurs  across  the  spark  gaps. 
Whenever  the  fork  is  placed  across  a  defective  insula- 


METHOD  OF  APPLYING  INSULATOR  TEST  FORK 
TO   INDIVIDUAL  UNITS 

weekdays  for  megger  testing  of  insulators.  The  amount 
of  power  carried  over  these  two  circuits  has  increased, 
however,  during  the  last  two  years  to  such  an  extent 
that  at  present  neither  line  can  be  cut  out  during  the 
week  except  at  night,  without  reduction  of  load  and  re- 
sultant loss  of  revenue.  Under  these  conditions  testing 
which  can  be  done  during  daylight  hours  only  is  limited 
to  Sunday  periods.  The  time  necessary  for  testing  the 
insulators  by  the  megger  method  was  limited  by  the 
great  number  of  insulators  on  the  line,  and  also  the 
megger  method  for  testing  insulators  gives  trouble  at 
night  due  to  dampness.  The  company  then  attempted 
M  work  out  some  equipment  which  would  be  self-con- 
tained in  a  single-testing  outfit  which  would  not  re- 
quire any  long  wires  connecting  the  test  points  to 
additional  equipment  on  the  ground.  After  trying  out 
several  schemes,  the  so-called  Keokuk  insulator  tester 
was  developed  as  can  be  seen  in  the  accompanying 
figures. 

Upon  the  handle  of  a  fork  is  mounted  an  automobile 
induction  coil,  the  high-tension  winding  of  this  coil 
being  directly  connected  across  the  tines  of  the  testing 
fork   without  an   automobile  spark  plug  connected   in 
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DETAILS  OF  CONSTRUCTION  OF  THE  TEST  FORK  FOR 
TESTING  OF  INDIVIDUAL  INSULATOR  UNITS 

tor  unit  which  has  a  low  resistance  a  heavy  discharge 
occurs  across  the  spark  gap,  and  in  this  way  the  de- 
fective insulator  is  easily  located.  Three  ordinary  dry 
cells  are  sufficient  for  testing  several  thousand  insulator 
units. 

During  the  period  from  June  23  to  July  26  of  this 
year  44,000  insulators  at  dead  ends  and  anchor  towers 
on  the  Keokuk-St.  Louis  110,000-volt  line  were  suc- 
cessfully tested  with  this  device,  and  2,087  units,  or 
4.74  per  cent,  were  found  defective  and  replaced.  As 
many  as  six  testing  tools  were  employed  simultaneously 
during  the  interval  between  10  p.m.  and  6  a.m.,  and 
an  average  of  between  700  and  1,000  units  per  crew 
were  tested  each  night. 

The  present  plan  is  to  provide  each  of  the  nine  patrol- 
men, who  live  at  16-mile  intervals  along  the  St.  Louis 
line,  with  a  testing  fork.  Once  each  week  during  the 
hot  weather  season  each  patrolman  will  test  insulators 
at  two  anchor  towers.  In  this  way  any  progressive 
deterioration  in  insulators  will  be  detected  before 
severe  line  trouble  can  develop. 

The  above  information  is  gleaned  from  an  article 
by  R.  B.  Rowland,  Stone  &  Webster  Journal. 


Efficiently  Arranged  Forge  Shop 

Washington  Railway  &  Electric  Company  Located 

Its  Forge  Shop  So  That  It  Is  Convenient  to 

Iron  Rack  and  to  Machine  Shop 

THE  forge  shop  of  the  P  Street  shops  of  the  Wash- 
ington Railways  &  Electric  Company,  Washington, 
D.  C,  was  laid  out  with  the  primary  view  of  efficient 
handling  of  materials  to  and  from  the  forges  and  was 
as  centrally  located  as  the  layout  of  the  plant  permitted. 
The  accompanying  sketch  shows  this  general  layout, 
together  with  the  location  of  forges,  anvils,  etc. 

For  receiving  and  storing  iron  an  iron  rack  was 
built  in  the  adjacent  yards.  This  is  handy  to  the  alley 
through  which  the  ii-on  is  delivered  and  to  the  main 
door  of  the  forge  shop.  This  iron  rack  is  built  of 
horizontal  pipe  supported  by  wooden  members  and  is 
large  enough  to  take  a  large  and  varied  stock  of  iron 
and  steel. 

The  rack  is  30  ft.  long,  8  ft.  high,  and  16  ft.  deep, 
and   is  convenient   to  the  shear  and   punch,   which    is 
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located  just  outside  the  shop  so  as  to  allow  extra  long 
pieces  of  steel  to  be  cut  and  punched  for  use  in  the 
forge  shop.  For  convenience  in  handling  finished  work, 
the  elevator  shown  on  the  layout  serves  the  machine 
shop  and  all  work  from  the  forge  shop  to  the  machine 
shop  is  carried  this  way. 

A  locker  room  has  been  constructed  next  to  the  black- 
smith shop  which  is  used  by  the  machinists  and  black- 
smiths. This  is  equipped  with  6-ft.  lockers.  The  toilet 
and  washroom  adjoins  the  locker  room  and  is  supplied 
with  both  hot  and  cold  water.  The  shop  itself  is  well 
lighted  during  the  daylight  by  large  windows  opening 
direct  onto  the  street,  and  at  night  by  100-watt  incan- 
descent lamps. 

Five  forges  located  as  shown  in  the  sketch  are  of  the 
Buffalo  down-draft  type.  The  draft  ducts  are  laid  under 
the  concrete  floor  and  all  come  together  at  the  blower, 
which  is  located  as  shown  in  one  corner.  This  blower  is 
operated  by  a  10-hp.,  600-volt  d.c.  motor.  Each  forge 
has  a  separate  draft  fan  and  one  8-hp.  motor,  which  is 
situated  at  head  of  the  forge  and  readily  accessible. 

The  shop  is  also  equipped  with  a  No.  7  Beaudry  power 


Driveway 


Shears  & 
Punch 


hammer  and  a  combined  shear  and  punch,  both  with 
independent  motor  drives.  The  shear  and  punch,  as 
already  referred  to,  is  located  just  outside  the  shop. 

A  i-ton  gib  crane  serves  one  end  of  the  shop,  and 
here  all  the  heavy  forging  is  done.  A  smaller  gib  serves 
the  other  end.  In  addition  to  this  principal  equipment 
other  necessary  benches,  anvils,  straightening  blocks 
and  tool  racks  are  arranged  in  convenient  locations. 


PLAN    OF    BLACKSMITH    SHOP    OF   THE    WASHINGTON 
RAILWAY    &    ELECTRIC    COMPANY 


Economies  in  Car  Painting 

Methods  and  Processes  Used  in  Painting  Simplified 

Considerably  During  Past  Few  Years — Further 

Economies  Can  Be  Accomplished 

WITH  a  view  of  obtaining  information  on  addi- 
tional economies  in  car  painting  that  might  be 
possible,  the  editors  of  this  paper  have  made  some 
special  investigations  of  the  methods  used  in  painting 
automobiles  and  methods  recommended  by  paint  manu- 
facturers. From  the  information  obtained  it  appears 
that  a  large  saving  in  time  can  be  obtained  through 
the  use  of  a  rapid  drying  filler.  Every  painter  knows 
that  if  a  perfect  job  is  to  be  produced  it  is  of  the  utmost 
importance  to  begin  with  a  good  foundation.  The  filler 
should  provide  this  foundation  and  should  be  of  such 
a  nature  as  to  eliminate  the  natural  suction  that  is 
peculiar  to  some  forms  of  filler  material,  and  so  enable 
the  varnish  and  body  coats  to  remain  in  place  until 
natural  wear  removes  them. 

The  Poughkeepsie  Paint  Company  has  placed  a  filler 
on  the  market  known  as  "Filkote."  This  filler  is  in- 
tended to  replace  the  primer  and  plastering  coats,  and 
two  coats  of  this  filler  will  provide  a  surface  equal 
to  the  primer  and  two  plastering  coats,  a  saving  of 
one  operation.  Carriage  and  automobile  painters  in 
that  vicinity  have  used  this  product  for  the  past  eight 
or  ten  years  with  very  good  results.  The  great  ad- 
vantage obtained  from  the  use  of  this  filler  is  due 
to  its  rapid  drying.  It  may  be  applied  at  the  rate  of  a 
coat  every  twelve  hours,  and  with  the  employment  of 
artificial  drying  may  be  applied  as  often  as  every  three 
hours.  By  doing  away  with  the  primer  lead  and  guide 
coats  it  cuts  down  the  time  required  for  a  job  by  at 
least  five  or  six  days,  and  the  labor  necessary  for  ap- 
plying these  coats. 

Another  advantage  claimed  for  this  filler  is  that 
it  does  away  with  the  use  of  water  for  rubbing  and 
thus  eliminates  the  necessity  of  waiting  for  the  water 
used  under  the  old  way  to  evaporate  before  further 
work  can  be  done.  If  the  water  is  not  thoroughly 
evaporated  it  will  cause  trouble  in  the  finished  job  in 
the  form  of  blisters  scaling  and  the  sinking  of  the 
varnish  coat. 

Most  railways  lay  out  their  painting  and  varnishing 
schedule  in  a  systematic  manner  and  along  lines  which 
will  require  the  removal  of  cars  from  service  during 
periods  when  they  are  least  needed.  In  former  years 
it  was  considered  necessary  to  have  a  car  in  the  paint 
shop  from  two  to  three  weeks  while  it  was  being  re- 
painted. Under  methods  which  are  now  used  this 
time  has  been  reduced  to  approximately  ten  days  on 
some  railways.  In  pre-war  days  methods  generally 
used  for  painting  electric  cars  required  one  primer 
coat,  one  lead  coat,  three  coats  of  rough  stuff,  one 
guide  coat,  one  filler  coat,  one  coat  of  colored  varnish, 
one  lettering  coat  and  one  coat  of  finishing  varnish. 
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The  methods  now  in  general  use  consist,  first,  of 
scrubbing  the  car  when  it  is  received  in  the  shop. 
After  the  car  is  thoroughly  dry  a  primer  is  applied. 
In  general  with  the  usual  type  of  surface  car,  the 
scrubbing  will  take  two  men  approximately  ten  hours, 
and  it  will  be  necessary  to  allow  the  car  to  dry  for  the 
succeeding  twenty-four  hours  before  the  primer  coat 
can  be  applied.  This  priming  coat  will  take  approxi- 
mately seven  man-hours,  after  which  the  car  must  stand 
for  drying  an  additional  twenty-four  hours.  After  the 
primer  is  dry  plastering  or  glazing  is  done.  This  takes 
one  or  two  coats,  depending  upon  the  condition  of  the  car 
and  the  surface  that  is  desired.  With  a  car  in  ordinary 
condition  the  plastering  would  take  from  five  to  nine 
hours'  time  of  a  single  man,  and  an  additional  ten 
hours  would  be  required  for  drying  after  each  coat. 
The  car  body  would  then  be  ready  for  the  body  color, 
after  which  it  could  be  lettered  and  varnished.  The 
application  of  the  body  color  would  take  approximately 
fourteen  man-hours,  the  drying  twenty-four  hours  and 
the  varnishing  approximately  seven  man-hours,  after 
which  it  would  be  necessary  to  dry  twenty-four  hours 
longer  before  the  car  could  be  returned  to  service. 
Many  roads  are  now  using  enamel  paint  instead  of  the 
body  color  and  varnishing.  Where  varnish  is  not  used 
this  saves  nearly  two  days'  time. 

By  analyzing  the  figures  just  given  it  is  readily  seen 
that  a  large  amount  of  the  time  that  a  car  is  in  the 
shop  is  consumed  in  drying.  If  this  can  be  shortened 
the  car  could  be  returned  to  service  more  speedily. 
Where  an  operation  can  be  performed  in  a  week  the 
car  could  be  returned  to  service  for  the  Sunday  traffic. 
Ordinarily  no  work  is  done  in  shops  on  Sunday  and  the 
painting  schedules  are  usually  arranged  so  that  the 
cars  can  dry  on  this  day. 

As  a  result  of  the  high  prices  for  paint  and  oils, 
the  use  of  cheaper  substitutes  has  received  considerable 
attention.  Great  interest  has  been  manifest  in  the 
use  of  semi-drying  oils  and  driers  in  general.  As  a 
result  of  investigations,  important  advances  have  been 
made  and  some  valuable  scientific  work  has  been  ac- 
complished  with    reference   to   the   chemical    reactions 


that  take  place  while  oils  are  drying.  The  question  of 
how  and  why  some  metallic  salts  make  an  oil  in  which 
they  have  been  dissolved  dry  to  an  elastic  film  has  not 
yet  been  fully  answered.  This,  however,  is  a  very 
important  factor  in  car  painting,  as  cars  in  operation 
are  frequently  subjected  to  rapid  changes  of  tempera- 
ture which  will. cause  the  paint  to  crack  unless  the 
film  is  quite  elastic.  Under  some  conditions  the  oil 
used  will  dry  with  satisfactory  speed,  but  to  a  tender, 
cheesy  film,  which  is  not  serviceable. 

An  average  figure  for  the  revenue  of  a  car  under 
present  conditions  is  approximately  $40  per  day.  When 
a  car  is  not  in  operation  the  greater  part  of  that  sum 
of  money  is  definitely  lost.  If  by  employing  new 
methods  or  different  materials  for  car  painting  the 
time  of  completing  a  car  can  be  shortened  by  four 
days,  which  it  seems  probable  can  be  accomplished  under 
favorable  conditions,  this  would  mean  a  saving  of  ap- 
proximately $160.  In  addition  to  this  saving  there 
would  be  undoubtedly  a  saving  in  the  labor  charges. 
Neat  and  well-painted  rolling  stock  adds  materially  to 
any  operating  company,  and  it  is  certain  to  result  in 
increased  revenue  by  attracting  riders  more  frequently 
who  desire  clean  and  comfortable  transportation. 


Convenient  Line  Car  Platform 

ACCOMPANYING  illustrations  show  the  general 
.  ai  rangement  and  working  details  for  a  type  of  line 
car  platform  which  was  constructed  by  the  Northamp- 
ton Traction  Company  of  Easton,  Pa.  All  the  working 
parts  for  raising  and  lowering  the  platform  are  installed 
on  the  inside  of  the  car.  The  platform  above  the  car 
is  supported  on  a  post  and  has  a  swivel  joint  where  it 
is  attached,  so  that  the  platform  can  be  turned  to  any  de- 
sired position.  Gearing  connected  to  the  mast  on  the 
inside  of  the  car  enables  one  man  to  raise  the  platform 
to  its  full  height  with  two  men  on  the  platform  in  less 
than  one  minute's  time.  As  at  present  constructed  the 
platform  can  be  hoisted  7  ft.  above  the  roof,  which  per- 
mits work  on  line  and  overhead  troughs  at  railroad 
crossings  which  are  22i  ft.  high.     The  platform  is  8  ft. 


AT  LEFT.  LINE  CAR  WITH  TLATFORM  RAISED.     AT  RIGHT,  INTERIOR  GEARING  FOR  HOISTING  PLATFORM 
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X  4  ft.  and  has  a  railing  2  ft.  9  in.  high,  which  is  hinged 
so  that  it  will  fold  down  on  the  platform  when  not  in 
use.  This  railing  can  be  readily  folded  or  turned  up 
by  hand.  The  car,  together  with  this  platform,  was 
originated  by  Edward  Welch,  line  foreman  of  this  rail- 
way, who  will  be  glad  to  supply  others  with  additional 
■  details  of  its  construction. 


Automatic  Car  Air  and  Electric 
Couplers 

Safety  in  Operation  and  Economy  in  Maintenance 

Have  Proved  an  Incentive  for  Improvements 

in  Car  Couplers  for  Train  Operation 

TRAIN  operation  presents  many  problems  which 
did  not  exist  when  cars  were  operated  as  single 
units  or  even  occasionally  as  motor  and  trailer.  Not 
the  least  of  these  is  the  means  for  connecting  the  cars 
together.  In  the  early  stages  of  electric  railway  de- 
velopment the  primitive  link  and  pin  type  of  coupler 
was  fairly  satisfactory,  as  at  infrequent  intervals  only 
was  it  necessary  to  operate  more  than  one  car  at  a 
time,  such  as  the  hauling  of  a  light  trailer  to  meet 


TOP  AND  SIDE  ARRANGEMENT  OF  COUPLERS 

special  demands,  or  the  hauling  of  a  disabled  car  to 
the  carhouse.  When,  however,  two  or  more  cars  are 
operated  together  regularly  the  means  of  connecting 
them  becomes  of  great  importance. 

The  introduction  of  the  automatic  car  coupler 
marked  a  wonderful  advance  in  train  make-up  facili- 
ties, effecting,  as  it  did,  a  saving  in  the  matter  of 
time  and  a  reduction  in  the  element  of  danger  in- 
volved. However,  this  left  something  yet  to  be  desired 
since  manual  coupling  of  the  air  connections  was  still 
necessary.  Further  progress  was  made  when  the 
Westinghouse  car  and  air  coupler  was  evolved  a  few 
years  ago.  This  obviated  the  necessity  for  hose  con- 
nections, but  still  required  the  use  of  separate  electric 
jumpers.  Obviously,  the  ideal  condition  is  that  in 
which  all  necessary  connections  between  cars,  mechani- 
cal, pneumatic  and  electrical,  are  made  automatically. 

The  coupling  of  cars  together  for  train  operation 
involves  the  two  important  considerations  of  safety 
and  economy. 

The  safety  element  is  increased  as  the  element  of 
personal  danger  in  making  up  trains  is  eliminated, 
there  being  no  need  for  the  train  crew  to  go  between 
the  cars  because  the  mechanical,  pneumatic  and  elec- 
trical connections  are  all  made  simultaneously  and 
automatically. 

When  the  couplers  are  locked  together  it  is  impos- 


sible accidentally  to  separate  them  while  the  train 
is  in  operation  due  to  uneven  track,  etc.  Furthermore, 
the  fundamental  idea  of  the  air  brake  is  maintained  in 
that  unintentional  separating  of  the  cars  will  produce 
an  emergency  application. 

If  the  lock  of  one  coupler  should  become  deranged 
or  defective  the  other  is  not  affected  in  any  way,  and 
it  alone  will  prevent  accidental  uncoupling  of  the 
cars. 

The  couplers  are  of  the  "tight  lock"  type  and  are 
held  together  rigidly  so  that  all  slack  is  eliminated, 
and  the  train  moves  as  a  solid  unit  without  severe 
shock  or  possibility  of  damage  to  car  apparatus  or 
equipment. 

From  the  standpoint  of  economy  there  are  many 
advantages.  Time  is  saved  because  trains  may  be 
made  up  more  promptly  and  congestion  at  terminals 
avoided.  Delays  due  to  failure  of  air  or  electric  con- 
nections are  obviated. 

Maintenance  is  reduced  because  there  is  no  expense 
for  electric  jumper  up-keep  or  replacements  and  the 
wear  and  tear  on  hose  connections  is  eliminated. 

The  coupler  comprises  a  cast  steel  head  and  draw 
bar  with  suitable  draft  gear  spring  and  an  electric 
portion.  The  head  has  a  hooked  end  and  recess  in 
its  face  adapted  to  engage  with  the  corresponding 
face  of  another  coupler.  Vertical  motion  is  provided 
where  the  head  is  attached  to  the  draw  bar  and  lateral 
movement  at  the  point  where  the  draw  bar  is  attached 
to  the  car.  The  coupler  heads  are  doubly  locked  to- 
gether and  become  as  rigid  as  a  single  casting,  s" 
there  is  an  entire  absence  of  slack,  permitting  the 
train  to  move  as  a  single  unit  without  shock. 

The  air  connections  are  brought  to  outlets  at  the 
coupler  face  and  provided  with  soft  rubber  gaskets 
to  seal  the  joints.  Thus  the  pneumatic  connections 
are  accurately  and  reliably  made  when  the  couplers 
are  locked.  The  electrical  portion  consists  essentially 
of  a  series  of  "butt"  type  contacts  which  are  brought 
together  when  the  couplers  become  engaged.  The^e 
contacts  while  coming  together  are  caused  to  rotate 
in  opposite  directions,  which  subjects  the  surfaces  to 
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a  rubbing  action,  removing  all  non-conducting  mate- 
rial which  may  have  accumulated  and  insuring  a  per- 
fect contact.  The  contacts  are  well  protected  from 
mechanical  injury  on  the  open  end  of  a  car. 

The  K-l-A  Coupler  is  adapted  for  multiple  car  or 
motor  and  trail  car  operation  in  street  railway  service. 
It  is  entirely  automatic  in  the  coupling  operation,  but 
the  uncoupling  is  manual.  The  impact  of  the  coupler  , 
one  against  the  other,  locks  them  together  and  makei 
the  air  and  electric  connections,  the  operation  being 
completed  by  manipulation  of  circuit  closing  switches 
and  cutout  cocks.  The  reverse  movement  of  switches, 
cutout  cocks  and  movement  of  unlocking  handles  com- 
prises the  uncoupling  operation.  When  the  coupler 
part  the  latch  is  automatically  tripped  to  locking  posi- 
tion, so  that  they  are  reset  and  ready  to  be  couplf^ 
again  without  the  necessity  of  further  manual  actio"'. 

The  electric  portion,  consisting  of  a  group  of  nine- 
teen contacts  which  permit  the  use  of  thirteen  sep-^ 
rate  circuits,  is  mounted  in  the  face  of  the  coupler. 
The  contact  faces  are  entirely  within  the  contour  of 
the  coupler  head  and  being  in  a  cavity  back  of  its 
projecting  nose  are  well  protected  from  accidental 
contact  with  any  foreign  object.  When  the  couplers 
meet,  and  at  a  point  where  the  gathering  and  aligning 
surfaces  have  engaged,  the  contacts  come  together  and 
are  compressed  by  each  other  against  such  a  spring 
resistance  as,  combined  with  the  self-cleaning  feature, 
will  insure  good  contact  and  provide  full  carrying 
capacity  without  overheating.  A  rubber  gasket  pre- 
vents the  entrance  of  moisture  to  the  contacts. 


Welding  Rail  Joints  to  Obtain  Flexibility 

HAVING  experienced  a  number  of  broken  joints 
where  the  fishplates  had  been  welded  to  the  rail 
for  the  full  length  of  the  top  and  bottom  edges,  and 
also  riveted,  Charles  H.  Clark,  engineer  maintenance-of- 
way  Cleveland    (Ohio)   Railway  Company,  came  to  the 


AT  LEFT.  MANNER  OF  WELDING  RAIL  JOINTS  TO  SECURE 

A    DESIRED    DEGREE    OF    FLEXIBILITY.       AT    RIGHT, 

JIG  USED  TO  SUPPORT  FUSING  ROD  AND  TO  CUT 

OFF  UNDERCURRENT  OF  AIR 

conclusion  that  the  joint  was  too  rigid  and  that  it  was 
desirable  to  weld  it  in  a  way  that  would  introduce  a 
certain  degree  of  flexibility.  The  joints  were  breaking 
down  completely,  that  is,  the  fishplates  were  breaking 
in  two  at  the  joint.  This  was  caused,  it  was  believed, 
by  the  action  of  the  car  wheels  as  they  approach  and 
pass  over  a  joint.  As  the  car  approaches  the  rail  tends 
to  bend  upward  at  the  joint,  causing  a  tensile  stress  at 
the  top  of  the  plates  and  a  compressive  stress  at  the 
bottom.  Then  as  the  wheels  come  upon  the  joint  these 
stresses  are  suddenly  reversed  and  in  the  absence  of 
any  flexibility  there  apparently  develops  a  strong  tend- 
ency to  snap  the  plates. 


In  October,  1917,  a  different  plan  of  welding  was 
inaugurated,  and  since  then  not  a  single  joint  has  broken 
in  the  manner  previously  encountered.  The  new  scheme 
is  shovra  in  the  accompanying  picture.  Along  the  head 
of  the  rail  the  plate  and  rail  are  fused  or  welded  to- 
gether continuously  for  a  distance  of  6  in.  each  side  of 
the  rail  joint,  leaving  an  unwelded  length  of  about  8  in. 
at  each  end  of  the  plate.  Along  the  base  of  the  rail 
the  plate  is  welded  for  a  10-in.  length  on  either  side 
of  the  joint,  but  leaving  a  gap  at  the  joint  about  3  in. 
wide,  and  about  a  3-in.  unwelded  length  at  each  end  of 
the  plate. 

Plates  that  are  welded  in  this  manner  are  placed  on 
both  sides  of  the  rail  and  riveted  in  addition,  following 
the  standard  joint  practice  in  Cleveland.  In  the  joint 
shown  in  the  picture  the  riveting  was  omitted,  since 
the  track  under  construction  was  a  short  piece  to  per- 
mit a  by-pass  in  case  of  a  tie-up  and  is  little  used. 

The  welding  of  the  joint,  making  use  of  a  Lincoln 
Electric  Company  bonding  machine,  is  facilitated  by  the 
use  of  a  jig  which  is  braced  in  position  against  the 
joint.  This  provides  a  copper  surface  just  even  with 
the  top  edge  of  the  fishplate  and  fitting  tightly  against 
the  plate,  on  which  the  soft  steel  welding  rod  is  laid 
adjacent  to  the  rail.  The  copper  form  on  which  the 
steel  rod  rests  prevents  the  air  from  coming  up  around 
the  arc  during  welding  and  thereby  overcomes  the  tend- 
ency to  oxidize  and  harden  the  metal. 

The  jig  also  includes  a  rod  supported  up  above  the 
copper  form,  on  which  the  operator  rests  the  insulated 
handle  of  his  electrode  while  welding.  This  makes  it 
possible  to  draw  an  arc  of  just  the  right  length  and 
then  hold  a  steady  flame  of  uniform  length  all  the  way 
across  the  weld.  The  rail,  joint  plate  and  soft  steel  rod 
are  fused  together  rather  than  welded  in  the  ordinary 
sense. 

Cast  Weld  Joints  in  England 

THE  cast  weld,  or  Falk  joint,  as  it  is  sometimes 
called,  has  been  successfully  used  in  England,  ac- 
cording to  a  recent  issue  of  the  Tramway  &  Raihcay 
World.  A.  E.  Collins,  city  engineer  of  Norwich,  is 
credited  with  the  statement  that  the  Falk  joint  has 
been  continually  used  on  the  tramway  system  of  that 
city  for  twenty-two  years  with  very  few  breakages. 
Following  a  description  of  the  process  of  manufacture 
of  these  joints,  which  is  very  similar  to  that  now  used 
in  this  country,  Mr.  Collins  says  that  in  the  joints 
made  twenty  years  ago  the  cast  metal  was  carried  to 
the  top  of  the  rail  but  it  was  later  thought  advantageous 
to  stop  it  off  at  a  lower  level;  this  has  now  been  aban- 
doned and  the  previous  method  reverted  to.  It  is  of 
interest  to  note  that  American  cast  weld  joint  practice 
has  passed  through  the  same  stages. 

The  rails  used  were  principally  those  weighing  65  lb. 
per  yard  (presumably  of  the  British  type  of  narrow- 
groove  section),  but  in  relaying  the  weight  was  in- 
creased to  90  lb.  per  yard. 


The  Danes  recently  celebrated  the  one-hundredth 
anniversary  of  the  announcement  of  the  discovery 
of  the  magnetic  effect  of  the  electric  current  by 
Prof.  Hans  Christian  Oersted  on  July  21,  1820.  This 
celebration  centers  in  Copenhagen,  where  he  taught  and 
where  he  founded  a  technical  college.  A  statue  of  the 
scientist  has  been  unveiled  in  his  native  town,  Rudko- 
bing,  and  a  memorial  museum  in  Copenhagen  is 
projected. 
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OLD   CROSSING   WITH   FAILING   RAIL   JOINTS.   BUT   WITH 
GOOD    RAIL    AND    SLOT    JOINTS 

Thermit  Welding  for  Special 
Trackwork  Repairs 

Interesting  Combination  of  Thermit  Welding  for 

Rail  Joints  and  Arc  Welding  for  Rail-Slot 

Joints  in  Washington 

By  R.  H.  Dalgleish 

Chief  Engineer  the  Capital  Traction  Company,  Washington,  D,  C. 

THERMIT  welding  for  special  trackwork  repairs  is 
being  used  by  a  number  of  railway  companies  and 
has  been  used  by  the  Capital  Traction  Company  for 
some  time  with  satisfaction. 

Special  trackwork  for  a  double-track  surface  track 
crossing  a  double-track  conduit  track  has  been  recently 
built  by  this  company  in  the  main  shops,  using  thermit 
for  the  wheel  rail  joints.  This  special  trackwork  was 
built  by  us  for  this  intersection  five  years  ago,  using 
metal  electrode  arc  welding  at  the  joints.  The  wheel 
rail  joints  failed  in  the  weld,  but  the  joints  where  the 
wheel  rail  joined  the  slot  rail  were  satisfactory,  none 
of  them  having  failed  when  the  crossing  was  removed. 

One  of  the  accompanying  illustrations  shows  some 
of  the  wheel  rail  joints  that  failed  and  also  shows  the 
slot  and  wheel  rail  joints  in  good  condition.  We  were 
compelled  to  renew  this  crossing  due  to  the  failure  of 
the  wheel  rail  joints  and  decided  to  use  thermit  weld 
for  the  wheel  rails  and  metal  electrode  welding  for  the 
slot  rail  joints,  inasmuch  as  the  slot  rail  joints  were 
satisfactory  in  the  old  crossing. 

The  other  illustration  shows  the  new  crossing  in- 
stalled with  the  thermit-welded  wheel  rail  joints  and 
arc-welded  slot-rail  joints.  The  crossing  is  made  in 
four  sections  and  the  wheel  rails  and  slot  rails  are  con 


tinuous  on  the  conduit  track.  The  wheel  rails  on  the 
surface  track  were  cut  i  in.  short  to  allow  for  thermit 
welding. 

The  old  crossing  was  installed  on  planed  head  yokes 
for  the  conduit  track,  and  as  the  new  crossing  was 
installed  on  the  yokes  already  in  place  we  were  unable 
to  have  any  thermit  metal  below  the  base  of  the  rail. 
In  order  to  get  a  good  bond  at  the  joint  it  was  necessary 
to  allow  the  metal  to  flow  under  the  base  of  the  rail 
and  grind  it  off  before  installing  the  crossing  in  its 
permanent  location. 

In  work  of  this  character  it  is  very  important  that 
the  rails  be  securely  clamped  down  before  the  thermit 
is  poured  in  order  to  prevent  them  from  twisting  out 
of  shape.  It  is  also  important  that  all  the  care  possible 
be  taken,  as  a  very  good  job  in  this  class  of  work  can 
be  easily  spoiled  by  a  little  carelessness  on  the  part  of 
the  workmen  in  the  fastening  of  the  rails  in  position. 


Repairing  an  Electric  Locomotive 
Crane  Base 

THE  illustration  shows  a  cast-iron  turntable  base 
of  an  electric  locomotive  crane  which  was  recently 
repaired  by  thermit  welding  for  the  Boston  Elevated 
Railway  at  the  Worcester,  Mass.,  plant  of  the  New  Eng- 
land Welding  Company,  of  which  R.  M.  Taylor,  is 
president. 

The   crane   base   was    broken   in   three   places,   the 
average  dimensions  of  each  break  being  6  in.  x  9  in. 


NEW    CROSSING    WITH    THERMIT-WELDED    RAIL    JOINTS 
AND  ARC-WELDED  RAIL  AND  SLOT  JOINTS 


CRANE   BASE   AFTER  WELDING 

with  a  6-in.  opening.  The  job  was  turned  over  to  the 
welders  Saturday  afternoon  and  repairs  were  imme- 
diately started  on  the  first  break.  The  first  pour  was 
made  at  10  o'clock  Saturday  night.  It  was  necessary 
to  cover  the  entire  casting  with  a  charcoal  fire  to  pre- 
vent unequal  shrinkage,  letting  the  fire  die  down  and 
the  casting  cool  before  the  second  weld  could  be  at- 
tempted. The  job  was  completed  on  the  following  Sat- 
urday morning  and  shipped  that  afternoon  as  soon  as 
the  casting  had  become  cool  enough  to  handle. 

Thermit  to  the  amount  of  940  lb.  was  used  in  suc- 
cessfully making  the  three  welds.  This  repair  saved 
the  Boston  Elevated  Railway  many  weeks'  loss  of  the 
use  of  its  electric  locomotive  crane. 
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New  Method  of  Lubricating  Car  Journals 

ANEW  arrangement  for  lubricating  car  journals  is 
being  placed  on  the  market  by  the  Horrocks  Desk 
Company  of  Herkimer,  N.  Y.,  in  the  form  of  the  "Da- 
night  Lubricator." 

The  device  as  shown  in  the  accompanying  illustration 

consists  of  four  stub  brack- 
ets which  are  screwed  to  the 
four  corners  of  the  journal 
brass.  A  circular  wick  is 
threaded  through  the  holes 
in  these  brackets  so  as  to 
leave  a  loop  at  one  end  and 
the  two  protecting  ends  at 
the  other  end  of  the  journal 
bearing.  After  the  wick  has 
been  installed  the  brass  con- 
taining the  device  is  dipped 
in  oil  and  pushed  into  the 
journal  box  over  the  journal, 
leaving  the  loop  end  of  the 
wick  so  that  it  will  pass  un- 
der the  journal  and  lay  in 
the  bottom  of  the  journal  box.  This  method  of  lubrica- 
tion may  be  used  as  an  auxiliary  waste  lubrication  or 
it  may  be  used  independently  without  waste. 


wick  type  of  journal 
lubricator 


New  Asbestos  Insulated  Wire 

THE  Independent  Lamp  &  Wire  Company,  New 
York.  N.  Y.,  announces  that  it  is  marketing  a 
new  asbestos  insulated  wire  which  will  be  known  as 
Salamander  W.E.  finish.  This  is  intended  for  use  in 
winding  armature  coils,  fields  and  magnet  coils  for  rail- 
way equipment.  This  wire  has  an  insulation  coating 
of  pure  asbestos  free  from  molecular  moisture  and 
treated  with  compounds  and  heat  in  such  a  way  as  to 
make  the  asbestos  resemble  rawhide.  The  manufac- 
turers claim  that  this  wire  will  withstand  extremely 
high  temperatures  and  that  it  has  high  dielectric  qual- 
ities as  well  as  being  impervious  to  moisture,  fire,  acid 
and  oil. 


New  Line  of  Insulated  Cloth 

ANEW  line  of  treated  cloths  for  insulating  purposes 
is  shortly  to  be  placed  on  the  market  by  the  Gen- 
eral Electric  Company.  The  cloths  are  all  woven  from 
long  fibered  yam  and  treated  by  a  special  process  to 
remove  nap,  thus  eliminating  the  possibility  of  the 
varnish  film  being  penetrated  by  the  cotton  fibers,  which 
would  reduce  the  insulation  value.  This  process  makes 
it  unnecessary  to  starch  the  cloth  to  lay  down  the  nap. 

All  the  varnishes  used  in  treating  these  fabrics  are 
extremely  flexible  and  age  well  under  all  operating 
conditions.  By  use  of  special  machinery  for  impreg- 
nating the  cloth,  uniform  coatings  are  obtained. 

Yellow  varnished  cloth  is  a  closely  woven  cloth  treated 
with  a  high-grade  yellow  varnish  which  is  baked  in 
place.  It  has  good  dielectric  strength  and  a  hard  surface 
film.  Two  others  are  yellow  oiled  muslin  and  oiled 
canvas.  They  are  impregnated  with  insulating  oil  and 
oven  treated  to  give  them  a  hard,  smooth  surface.  The 
linen  is  used  for  a  large  variety  of  purposes,  such  as 
wrapping  armature  coils,  while  the  canvas  is  used  for 
pads  under  railway  motor  field  coils. 

Black  varnished  cloths  are  very  flexible  and  have 
longer  life  under  elevated  temperatures  than  the  yellow 
variety.     Their  oily  surface  renders  them  particularly 


impervious  to  oil  and  moisture,  and  they  are  preferable 
wherever  a  hard  surface  is  not  required  because  of 
their  better  insulating  qualities.  They  are  of  three 
kinds:  First,  a  black  varnished  cloth  of  great  mechan- 
ical strength,  used  either  as  a  tape  for  wrapping 
armature,  field  and  transformer  coils  and  leads,  or  as 
a  sheet  for  wrapping  the  slot  portions  of  armature 
coils;  second,  a  duck  of  a  very  close  weave  treated  with 
a  black  japan  of  high  insulating  qualities,  and  oven 
cured,  and  third,  a  cloth  similar  to  the  first  except 
that  it  is  thinner,  being  used  to  wrap  the  slot  portion  of 
coils. 

All  of  these  fabrics  may  be  put  to  other  uses  than 
those  mentioned,  it  merely  being  the  idea  to  suggest 
some  applications  to  which  their  particular  qualities 
make  them  especially  adaptable. 


New  Oil  Heater 

THE  Griscom-Russell  Company, 
New  York,  N.  Y.,  manufacturers 
of  the  Reilly  oil  heater  of  the  coil 
type,  has  recently  placed  on  the  mar- 
ket a  new  oil  heater  unit  of  the 
straight  tube  type.  This  is  to  supple- 
ment its  coil  heater  line  and  is 
knovra  as  the  G-R  oil  heater. 

As  shown  in  the  accompanying 
illustration  this  is  designed  for  the 
pre-heating  of  fuel  oil  before  it  goes 
to  the  burner  and  to  insure  complete 
atomization  of  the  oil  and  perfect 
combustion  under  boilers  or  in  fur- 
naces. The  oil  is  pumped  through 
the  tubes  and  high  pressure  steam 
in  the  shell  serves  as  the  heating 
medium. 

The  shell  of  the  heater  is  con- 
structed of  wrought  steel  welded  to 
steel  tube  plates.  The  tubes  are  of 
seamless  drawn  steel  expanded  into 
tube  sheets  at  either  end. 


STRAIGHT    TUBE 
OIL   HEATER 


Alberta  Engineers  Organize 

THE  engineers  of  Alberta,  Canada,  have  formed  the 
Alberta  Association  of  Professional  Engineers,  the- 
first  general  meeting  of  which  was  held  at  Calgary  on 
July  10.  The  president  of  the  association  is  F.  H. 
Peters,  commissioner  of  irrigation  and  chief  engineer 
Department  of  the  Interior,  Calgary,  and  the  registrar 
and  honorary  secretary  is  Prof.  R.  S.  L.  Wilson,  depart- 
ment of  civil  engineering,  University  of  Alberta,  Ed- 
monton. R.  A.  Brown,  city  electrical  engineer,  Calgary, 
who  succeeded  Thomas  H.  McCauley  as  manager  of  the  • 
electric  railway  department,  is  one  of  the  councilors 
representing  the  electrical  section. 


Final  Registration  at  Atlantic  City 

AMERICAN  Electric  Railway  Association  headquar- 
r\  ters  reports  the  total  registration  for  the  1920  con- 
vention to  have  been  3,330.  Separate  figures  for  the 
various  associations,  manufacturers,  guests,  etc.,  were  ■ 
not  kept  this  year.  This  total  registration  shows  that 
the  1920  convention  surpassed  any  in  recent  years,  the 
previous  figures  being:  1919,  3,166;  1916,  3,271;  1914, 
2,454. 

There  were  136  exhibitors,   occupying  59,678  sq.ft. 
of  exhibit  space. 
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Mobile  Has  Unique  Fare  Collection 

Passenger  Drops  Metal  Ticket  in  Fare  Box,  Through 

Which  No  Coin  Can  Fall;  Hands  Cash 

Fare  to  Conductor 

FOR  several  months  now  the  Mobile  (Ala.)  Light 
&  Railway  Company  has  had  in  force  a  7-cent  cash 
fare  and  a  6-cent  ticket  fare.  While  86  per  cent  of 
the  riders  are  making  use  of  the  tickets  the  company 
found  that  with  the  14  per  cent  it  was  losing  revenue 
and  having  arguments  with  the  conductors  because  of 
passengers  withholding  one  or  two  of  the  coins  when 
dropping  cash  fares  into  the  fare  box.  It  was  claimed 
by  the  conductors  that  it  was  difficult  to  detect  this 
practice  during  rush  hours  when  many  people  were 
boarding  the  car  in  rapid  succession  at  a  given  stop. 
The  company  makes  use  of  the  double-check  system  of 
registration,  the  conductors  being  required  to  ring  up 
on  a  clock  having  two  cyclometers  all  fares  and  trans- 
fers collected.  This  is  supposed  to  check  against  the 
fares  registered  in  the  fare  box. 

In  order  to  overcome  these  troubles,  the  company 
had  the  tops  of  the  fare  boxes  changed  so  that  no  coin 
would  fall  through.  The  metal  ticket  which  has  been 
in  use  for  several  years  in  Mobile  is  slightly  smaller 
than  a  dime,  and  the  new  fare  box  tops  were  made  so 
that  nothing  larger  than  this  metal  ticket  would  fall 
through.  The  metal  pass  used  by  employees  is  slightly 
smaller  than  the  ticket.  A  third  metal  piece,  termed 
a  "slug,"  slightly  smaller  than  the  pass,  is  also  used, 
as  pointed  out  below,  and  the  fare  box  mechanism  was 
changed  to  register  on  separate  dials  these  tickets, 
passes  and  slugs,  with  a  fourth  dial  for  total  fares. 

Passengers  boarding  the  car  with  metal  tickets  simply 
drop  them  into  the  box  and  pass  on  into  the  car. 
Passengers  boarding  and  paying  the  cash  fare  of  7 
cents  are  required  to  hand  the  money  to  the  con- 
ductor, who  in  turn  drops  a  slug,  representing  a  cash 
fare,  into  the  fare  box.  Should  the  passenger  put  the 
cash  fare  into  the  box  in  error  the  coins  will  not 
drop  through  and  can  then  be  recovered  by  the  con- 
ductor and  a  slug  dropped  in  instead. 

The  fare  boxes  formerly  were  arranged  to  register 
nickels  or  dimes,  tickets  and  metal  passes.  During  the 
interim  while  the  company  was  having  the  fare  boxes 
changed  over  to  handle  the  three  classes  of  metal  tickets 
a  hinged  cover  was  placed  on  all  fare  boxes,  preventing 
passengers  from  dropping  their  fares  into  the  box.  All 
pasengers  were  required  to  hand  their  fares,  of  what- 
ever kind,  to  the  conductor,  who  by  receiving  the  money 
or  ticket  in  his  ovra  hands  could  prevent  passengers 
from  withholding  a  part  of  their  cash  fare  and  assure, 
it  was  thought,  that  the  company  would  collect  the  full 
revenue.  The  conductor  then  would  lift  the  lid  and 
drop  the  coins  and  tickets  into  the  fare  box. 

The  present  system  of  fare  collection  was  complicated 
somewhat  by  the  fact  that  two  of  the  lines  of  the  com- 
pany extend  outside  the  city  limits,  where  a  separate 
contract  with  the  county  calls  for  a  5-cent  fare.  That 
is,  a  passenger  boarding  a  car  and  riding  between  any 
two  points  outside  of  the  city  limits  is  required  to  pay 
only  a  5-cent  fare,  although  the  end  of  the  city-fare 
zone  was  some  distance  outside  the  city  limits.  To 
take  care  of  this  situation  the  company  had  to  install 
another  register,  on  which  these  5-cent  fares  could 
be  tallied  in  order  to  keep  them  separate  from  the 
6-cent  and  7-cent  rates  collected  within  the  city  zone. 


There  are  only  a  few  of  such  passengers,  so  the  fact 
that  they  are  not  registered  in  the  fare  box  is  not  a 
serious  matter. 


Letters  to  the  Editors 


Mechanical  Department  Stores  Accounting 

The  Connecticut  Company 

New  Haven,  Conn.,  Oct.  21,  1920. 
To  the  Editors : 

Referring  to  the  paper  "Mechanical  Department 
Stores  Accounting,"  presented  by  Thomas  Kennedy  be- 
fore the  Iowa  Electric  Railway  Association  on  Sept.  16, 
1920,  I  have  been  very  much  interested  in  reading  the 
paper  and  particularly  interested  in  the  forms  as  repro- 
duced on  page  719  of  the  Journal  of  Oct.  9. 

The  form  on  page  718,  "Not  Stores"  tag,  to  mark 
material  not  charged  to  stores  account  would  seem  to 
me  to  be  more  or  less  unnecessary,  and  I  should  think, 
if  I  understand  the  situation  correctly,  that  it  would 
be  liable  to  lead  to  erroneous  accounting. 

It  is  my  belief  that  all  material  should  be  charged  to 

stores  account,  or  some  subdivision  of  stores  account, 

and  unless  such  material  is  so  charged  it  would  seem 

that  it  would  be  lost  sight  of.     The  master  mechanic, 

or  any  shop  foreman,  might  take  some  of  that  material 

and  use  it  for  repairs,  or  it  might  disappear  from  the 

storeroom  entirely  without  any  record  being  made  of  it. 

In  our  storeroom  accounting  practice  we  have  found  it 

advisable    to    have    all    stores    included    in    the    stores 

account,  or  in  some  subdivision   of  that  account.     In 

that  way  we  never  lose  track  of  it,  and  if  it  is  used 

without  a  requisition  to  the  storekeeper  our  system  is 

such  that  it  is  charged  to  the  proper  operating  account 

(or  if  not  used,  it  is  charged  to  the  operating  accounts) 

at  the  close  of  the  year.    This  is  because  such  material 

is  usually  inventoried  at  the  close  of  the  year,  and  if 

that  inventory  is  short  of  the  amount  shown   on  the 

books  for  the  same  class  of  material  the  previous  year, 

then  the  difference  is  charged  off  to  certain  operating 

accounts  as  are  other  inventory  differences. 

Perhaps  I  have  misunderstood  the  purpose  of  the  tag 
mentioned.  If  so,  I  should  be  glad  to  have  Mr. 
Kennedy's  correction.  Let's  have  a  little  discussion  as 
to  the  advisability  of  a  "Not  Stores"  tag. 

I.  A.  May,  Comptroller. 


Paper  on  "Creeping  of  Railroad  Rails" 

35  Nassau  Street, 

New  York  City,  Oct.  12,  1920. 
To  the  Editors: 

There  is  about  to  be  issued  by  the  American  Society 
of  Civil  Engineers  a  paper  of  mine,  entitled  "The  Creep- 
ing of  Railroad  Rails."  It  consists  mainly  of  a  compen- 
dium of  information  received  through  a  questionnaire 
from  more  than  a  hundred  of  the  highest  authorities 
on  the  subject  in  North  America.  I  greatly  desire  to 
have  this  paper  thoroughly  discussed;  hence,  if  any 
railroad  man  who  wishes  to  discuss  it  will  write  me  to 
that  effect,  I  shall  send  him  an  advance  copy,  provided 
his  letter  reaches  me  before  my  supply  of  copies  is  ex- 
hausted. J.  A.  L.  Waddell, 

Consulting  Engineer. 
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Suggestions  on  the  Proposed 
Use  of  Movies 

Letters  Received  as  a  Result  of  Editorial  Sugges- 
tion of  Sept.  25  Indicate  Keen  Interest — The 
Educational  Possibilities  of  This  Medium 

SEVERAL  letters  have  been  received  in  response  to 
the  editorial  suggestion  in  the  issue  of  the  Journal 
for  Sept.  25  with  reference  to  the  possibilities  of  the 
use  of  motion  pictures  in  electric  railway  publicity. 
Space  permits  the  publication  of  only  a  few  of  these 
this  week,  but  other  communications  will  be  published 
in  early  issues. 


Railway  Propaganda  Can  Form  Only  a  Flash 
of  an  Interesting  Film 

The  Metropolitan  West  Side  Elevated  Railway 
Chicago,  III.,  Sept.  29,  1920. 
To  the  Editors: 

The  proposal  to  tell  the  story  of  the  electric  railways  in  a 
film  is  a  valuable  suggestion  and  it  only  remains  for  some 
astute  mind  to  work  out  how  the  story  can  be  told  so  as  to 
interest  the  average  film  audience.  It  must  be  borne  in 
mind  that  an  audience  that  pays  to  be  interested  will  resent 
anything  that  is  not  to  its  liking,  and  no  matter  how  great 
the  problem  it  will  not  stand  for  education  in  the  economics 
of  street  railways.  It  might  be  possible,  however,  that 
nine-tenths  of  a  film  would  be  like  any  other  film,  interest- 
ing and  amusing,  and  just  for  one  flash  to  work  in  some- 
thing illustrating  some  feature  of  the  street  railway  prolj- 
lem. 

For  instance,  a  real  Western  drama,  with  mountains, 
plains  and  cowpunchers,  etc.,  and  a  brief  scene  in  a  town 
or  city  where  the  gas  company  or  the  street  railway  com- 
pany has  gone  out  of  business  and  ceased  to  function,  due 
to  bankruptcy,  with  the  consequent  effect  upon  the  mer- 
chants of  no  business  and  a  dead  town.  Now  this  scene 
would  only  be  an  incident  in  order  to  convey  what  happens 
if  the  utilities  cease  to  function.  Britton  I.  Budd, 

President. 


Hopes  That  an  A.  E.  R.  A.  Committee  May  Be 
Appointed  to  Study  the  Idea 

Indianapolis  Street  Railway  Company 

Indlanapous,  Ind.,  Sept.  29,  1920. 
To  the  Editors: 

I  am  thoroughly  in  accord  with  the  idea  of  the  many 
advantages  that  the  motion  picture  plan  offers  in  setting 
forth  to  the  people  the  actual  facts  regarding  the  present 
street  railway  situation  throughout  the  country.  The  great 
obstacle  that  seems  to  be  in  the  way  of  accomplishing  most 
excellent  results  through  this  medium  is  the  difficulty  of 
working  up  a  set  of  films  which  would  be  sufficiently  inter- 
esting to  the  public  to  draw  them  to  the  theater  in  connec- 
tion with  the  regular  motion  picture  scenes  and  which 
would  in  any  adequate  way  tell  the  true  story  of  the  street 
railway  and  bring  home  the  vital  interest  which  every  one 
has  in  the  continued  operation  of  the  street  railways. 

There  is  no  doubt  that  it  is  quite  possible  to  produce 
a  satisfactory  film  for  some  special  local  situation  which 
may  exist  in  any  particular  city.  But  to  make  a  general 
film  that  would  be  descriptive  and  illustrative  of  the  street 
railway,  its  needs  and  necessities,  the  dependence  of  the 
public  on  satisfactory  street  railway  service,  and  depict  it 
in  a  way  that  would  be  clear  and  understandable  would  be 
a  most  difficult  problem.  It  would  require  the  most  careful 
thought  of  the  ablest  men  in  the  industry,  but  assuming 
that  the  proper  thought  and  attention  was  given,  it  should 
not  be  impossible  of  accomplishment. 

Personally,  I  sincerely  hope  that  the  suggestion  made  in 
your  issue  of  Sept.  25  will  crystallize  in  the  very  near 
future   into   definite   form,   and   that   a   committee   of   the 


ablest  minds  in  the  street  railway  business  may  be  selected 
who,  together  with  some  expert  in  the  motion  picture  busi- 
ness, may  work  out  a  general  film  which  will  tell  the 
actual  story  of  the  street  railways  to  the  public,  and  impress 
upon  it  their  needs  and  necessities  in  such  an  interesting 
way  that  it  will  convince  the  public  of  its  vital  interest 
and  secure  its  hearty  co-operation  along  constructive  lines. 

Robert  I.  Todd, 

President. 


Expense  the  Deterrent  Feature  for 
Single  Company 

Pacific  Electric  Railway 

San  Francisco,  Cal.,  Oct.  14,  1920. 
To  the  Editors: 

I  have  no  doubt  of  the  value  of  using  motion  pictures 
provided  arrangements  can  be  made  with  motion  picture 
theaters  to  carry  out  the  necessary  plans.  We  have  used 
motion  pictures  in  connection  with  the  training  of  our  men 
and  our  Pacific  Electric  reels  have  been  loaned  extensively 
throughout  the  United  States  to  other  companies  and  in 
connection  with  safety  lectures.  The  subject  of  attempt- 
ing to  reach  the  public  has  also  been  considered,  but  the 
expense  here  on  the  Pacific  coast  has  been  a  deterrent 
feature. 

Possibly  all  the  electric  railways  through  the  American 
Electric  Railway  Association  or  in  some  other  manner 
might  join  together  in  one  campaign  which  could  be  carried 
on  throughout  the  United  States.  It  would  require,  of 
course,  a  conference  with  the  motion  picture  companies  to 
determine  how  this  could  be  best  done  if  it  be  practicable 
at  all.  Paul  Shoup, 

President. 


Would  Use  Travelogue  Rather  Than  Play  to 
Carry  Message 

"Middle  West  Railway" 

Oct.  1,  1920. 
To  the  Editors: 

The  idea  expressed  in  the  items  in  the  Sept.  25  issue  of 
the  Journal  on  the  use  of  motion  pictures  has  so  much  merit 
that  it  ought  to,  and  undoubtedly  will,  have  the  early  atten- 
tion of  the  industry  generally.  I  am  not  so  much  impressed 
with  the  plan  of  preparing  a  scenario  of  nation-wide  appeal 
as  I  am  with  the  basic  plan  of  using  the  medium  of  motion 
pictures  to  present  the  utility  to  its  public.  The  attempt 
to  prepare  a  scenario,  however,  could  not  but  be  helpful 
and  it  might  prove  successful.  The  street  railway  business 
is,  truly,  a  national  industry,  but  its  situation  varies  in  the 
different  cities  and  municipalities.  For  example,  snow  re- 
moval, taxes,  governmental  regulation,  competition,  rates 
of  fare,  cost  of  injuries  and  damages  are  each  of  great 
importance  to  some  companies  and  of  none  to  others.  Unless 
the  presentation  of  the  industry  in  the  picture  were  general 
its  use  would  be  limited,  and  if  general,  what  would  be  its 
effect  in  the  various  localities?  I  think  I  know  what  the 
reaction  would  be  on  our  public  if  it  saw  some  street  rail- 
ways that  I  have  seen. 

On  the  other  hand  it  could  not  but  be  helpful  to  show 
people  everywhere  the  service  demands  of  twenty-four 
hours  on  a  street  railway,  big  or  small.  Congestion  in  the 
Loop  District  of  Chicago,  in  Campus  Martius,  Detroit; 
Brooklyn  Bridge;  Park  Street  Station,  Boston;  Cleveland 
Public  Square;  vehicular  traffic  in  the  car  tracks  of  Balti- 
more, Chicago  and  Pittsburgh;  jitneys  and  automobile  com- 
petion  in  Kansas  City,  Newark  or  Los  Angeles,  and  inter- 
urban  traffic  at  the  Indianapolis  and  Akron  stations  are 
some  of  the  things  which  would  bring  home  to  the  car- 
riding  public  the  daily  operating  burden  carried  by  this 
industry. 

From  the  above  you  will  observe  that  I  am  inclined  to  use 
the  movie  in  the  form  of  a  travelogue,  instead  of  a  play, 
but  we  are  agreed  on  at  least  one  thing,  and  that  is,  the 
motion  picture  ought  to  be  used  by  the  electric  railways 
of  the  country  as  an  educational  medium. 

President. 
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Progress  at  Detroit 

Municipal  Railway  Commission  Reports 

on    Results    Since    $15,000,000 

Bond  Referendum 

In  its  report  covering  the  first  six 
months'  activities  of  the  Detroit  (Mich.) 
Street  Railway  Commission  after  the 
passage  of  the  $15,000,000  bond  issue  to 
finance  the  municipal  railway  planned 
by  Mayor  Couzens,  the  commission 
•enumerates  the  work  done,  work  under 
contract,  bids  authorized  and  plans 
ready  for  execution  and  assurances 
from  various  sources,  including  the  steel 
mills,  that  delivery  of  material  needed 
will  be  made  promptly. 

Work  Going  Ahead 

The  mileage  of  tracks  already  laid 
amounts  to  1.75  miles.  Three-quarters 
of  a  mile  of  pavement  has  been  laid, 
while  3  miles  of  the  first  layer  of 
concrete  foundation  has  been  com- 
pleted and  the  excavation  of  7 
miles  of  roadbed  completed,  all  for 
■double-track  lines.  The  advertising  for 
twenty-five  one-man  safety  cars  has 
been  authorized  and  according  to  a 
statement  attributed  to  Joseph  S.  Good- 
win, general  manager  for  the  municipal 
system,  cars  can  be  procured  and  will  be 
running  on  the  St.  Jean  line  early 
next  year. 

It  is  reported  that  during  the  week 
ended  Oct.  2,  which  indicates  the  rate 
of  progress  being  made,  3,370  ft.  of 
excavation  was  done,  3,975  ft.  of  con- 
crete base  was  laid,  10,070  ft.  of  sec- 
ond course  of  concrete  was  completed, 
1,850  ft.  of  track  ballast  was  placed  and 
2,650  ft.  of  paving  constructed.  The 
first  course  of  sub-base  concrete  on  the 
eastern  part  of  *^he  Charlevoix  line  is 
finished.  The  excavation  on  the  St. 
Jean  line  between  Kercheval  and  Harper 
Avenues,  including  the  Shoemaker  and 
Montclair  sections,  is  completed.  The 
Harper  Avenue  line,  on  which  work 
by  the  Detroit  United  Railway  was 
stopped  and  construction  started  by  the 
city,  will  be  completed  at  an  early 
date. 

Commission  Completes  Organization 

The  monolithic  block  type  of  founda- 
tion, in  which  all  the  concrete  used  as 
foundation,  rail  supports,  and  paving 
bed  is  in  one  unit,  is  considered  by  the 
commission  to  be  better  than  the  origi- 
nal type  used,  and  it  is  estimated  that  its 
use  will  result  in  a  saving  of  from  $20,- 
000  to  $25,000  a  mile.  The  depth  of  the 
excavation  is  considerably  reduced  and 
the  use  of  steel  ties  is  permitted.  Pav- 
ing between  the  rails  will  be  asphalt 
instead  of  granite  block. 

Departments  have  been  organized  to 
handle    equipment,    overhead    construc- 


tion and  engineeering  construction.  The 
organization,  according  to  Mr.  Goodwin, 
is  complete  and  can  be  added  to  and 
expanded  to  meet  the  needs  of  con- 
struction. 

Seven  law  suits  have  been  begun 
against  the  commission.  Four  of  these 
have  already  been  dismissed  and  one, 
instituted  by  the  residents  of  Clair- 
mount  Avenue  to  enjoin  the  commission 
from  constructing  a  municipal  line  on 
their  street,  is  referred  to  elsewhere  in 
this  issue.  One  case  has  been  appealed 
to  the  Supreme  Court.  The  Detroit 
United  Railway  will  be  given  an  oppor- 
tunity to  present  to  the  Supreme  Court 
its  reasons  why  Mayor  Couzens,  the 
Detroit  City  Council,  the  City  Comp- 
troller, the  City  Treasurer  and  the 
Board  of  Street  Railway  Commissioners 
should  be  enjoined  from  using  the  pub- 
lic funds  in  the  construction  of  a  munic- 
ipal railway.  An  order  has  also  been 
granted  for  Mayor  Couzens  and  the 
city  officials  to  show  cause  why  such  an 
injunction  should  not  be  issued.  Oct. 
19  was  set  as  the  date  for  hearing  oral 
arguments. 

In  accordance  with  its  policy  of  doing 
as  much  of  its  own  construction  work 
as  possible,  bids  have  been  asked  by 
the  city  for  apparatus  including  six 
gasoline-driven  locomotives,  3J  tons 
each  for  hauling  concrete,  and  six  steam 
shovels,  and  ninety  V-type  bucket  cars 
for  dumping  concrete.  Bids  for 
switches  and  other  special  steel  track 
will  also  be  opened  in  the  near  future. 


Strike  in  Ohio  Settled 

The  strike  of  the  trainmen  of  the 
Springfield  (Ohio)  Railway  has  been 
settled.  The  men  went  out  on  Oct.  1  at 
the  termination  of  their  agreement  with 
the  company.  The  scale  of  wages  under 
the  old  arrangement  was  43,  45  and  47 
cents  an  hour.  The  company  had  been 
negotiating  with  the  city  authorities 
for  an  increase  in  fare  from  6  cents  to 
7  cents.  During  the  month  of  Septem- 
ber the  city,  instead  of  granting  the 
necessary  relief,  amended  the  franchise 
providing  for  workmen's  tickets  during 
specified  hours  of  the  day  on  a  5-cent 
basis.  After  this  action  had  been  taken 
the  company  notified  its  trainmen  that 
an  increase  in  wages  was  impossible. 
The  trainmen  declined  to  accept  the 
existing  wage  scale  and  went  on  strike. 
The  city  was  without  service  for  thir- 
teen days.  Finally  the  City  Commis- 
sion allowed  a  "Z-cent  fare  without 
special  tickets  during  the  rush  hour  as 
the  former  ordinance  had  provided.  An 
adjustment  of  the  wage  scale  was 
reached  with  the  men  on  the  basis  of 
53,  55  and  57  cents  an  hour,  other  con- 
ditions remaining  the  same. 


M.  O.  in  New  York 

Staten  Island  to  Be  the  Proving  Ground 

for  Mayor  Hylan's  Five-Cent  Ideas 

— Operation  Planned  Dec.  1 

The  Board  of  Estimate  of  New  York, 
by  a  unanimous  vote  on  Oct.  18,  ap- 
proved the  contract  between  the  city 
and  the  Staten  Island  Midland  Rail- 
road, providing  for  the  operation  by 
the  city  of  the  lines  of  the  company  for 
at  least  one  year. 

A  Profit-Sharing  Contract 

There  were  a  few  modifications  in 
the  terms  of  the  contract  which  have 
to  be  approved  by  Federal  Judge  Chat- 
field,  but  Commissioner  Grover  A. 
Whalen  announced  that  he  had  assur- 
ances that  the  court  would  approve  the 
plan  in  its  present  form.  Briefly,  the 
terms  of  the  agreement  are  that  the  city 
is  to  equip  the  lines,  operate  them  for 
six  months,  standing  all  the  loss  and 
having  all  the  profit,  and  that  during 
the  following  six  months  the  company 
is  to  share  any  profits  equally  with 
the  city.  A  clause  permits  either  side 
to  cancel  the  agreement  on  a  thirty- 
day  notice,  and  power  is  left  with  the 
court  to  cancel  it  at  any  time.  This 
last  provision  is  to  cover  legal  require- 
ments. 

To  pay  the  cost  of  equipment  and  to 
operate  the  lines  of  the  Midland  Com- 
pany and  the  Silver  Lake  line  of  the 
Richmond  Light  &  Railroad  Company, 
which  will  also  come  within  the  city 
control,  the  Board  of  Estimate  appro- 
priated $300,000.  It  is  expected  that 
this  will  cover  all  costs,  although  the 
city,  if  it  carries  out  its  announced  in- 
tention of  putting  operation  on  the 
same  basis  it  was  before  the  company 
quit,  will  have  to  acquire  twenty  cars, 
-and  to  buy  virtually  all  of  the  equip- 
ment needed  for  their  operation.  Com- 
missioner Whalen  hopes  to  have  the 
lines  running  by  Dec.  1. 

Lines  to  Be  Operated 

The  lines  to  be  operated  are  the  Rich- 
mond line  between  St.  George  and  Rich- 
mond; the  Silver  Lake  line  between  St. 
George  and  Richmond  Terrace  via  Silver 
Lake;  the  Concord  line  between  Port 
Richmond  and  St.  George  and  Richmond 
Terrace  and  Port  Richmond  via  Con- 
cord; the  Manor  Road  line  between 
West  Brighton  line  and  the  Eckstein 
Brewery,  and  the  seasonal  lines  between 
St.  George  and  Midland  Beach  and  Port 
Richmond  and  Midland  Beach.  The  fare 
will  be  5  cents. 

The  proposal  to  have  the  lines  oper- 
ated by  the  city  was  referred  to  at 
lene-th  in  the  ELECTRIC  Railway 
Journal  for  Oct.  16,  page  840. 
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Churches  Plan  Inquiry 

Affairs   of    the    Denver    Tramway    and 

Causes   of    Recent   Strike   to   Be 

Looked   Into 

Dr.  Edward  T.  Devine,  associate 
editor  of  the  Survey  and  formerly  pro- 
fessor of  social  economy  in  Columbia 
University;  the  Rev.  Father  John  A. 
Ryan,  S.  T.  D.,  professor  in  the  Catholic 
University  of  America,  and  Dr.  John  A. 
Lapp,  managing  editor  of  Modem 
Mechanics,  are  actively  engaged  in  col- 
lecting information  for  a  basis  of  a 
report  on  the  Denver  Tramway  strike 
and  the  present  sitHation.  They  have 
established  headquarters  in  the  Brown 
Palace  Hotel  and  are  working  under  the 
Federal  Council  of  Christian  Churches, 
following  an  invitation  extended  by  a 
Denver  commission  of  nine  ministers 
and  laymen  named  in  August. 

Good  Will  and  Justice  Sought 

This  is  said  to  be  the  first  time  that 
the  National  Protestant  Council  of 
Churches  and  the  National  Catholic 
Council  have  been  associated  in  such 
an  investigation.  The  three  represen- 
tatives of  the  national  body  have  issued 
a  statement  as  follows: 

The  report  will  attempt  to  present  an  un- 
varnished account  of  the  relations  between 
the  tramway  company  and  its  employees, 
before  and  since  the  strike :  will  go  as  far 
as  necessary  into  the  question  of  fares  and 
the  financial  problems  of  the  tramway 
company  which  has  in  Denver,  as  in  other 
cities,  precipitated  the  question  of  increas- 
ing fares  ;  the  subject  of  public  regulation, 
whether  exercised  by  a  state  public  utili- 
ties commission  or  by  the  municipal  coun- 
cil, and  especially  into  the  question  of  com- 
pensation to  employees  and  its  relation  to 
the  cost  of  living,  as  ascertained  by  official 
investigations  and  otherwise. 

It  is  not  the  purpose  of  the  investiga- 
tion to  try  the  case  and  to  pronounce  Judg- 
ments, hut  to  assemble  the  information 
which  will  enable  citizens  to  form  their  own 
conclusions. 

The  national  bodies  are  undertaking  this 
study  at  the  invitation  of  the  Denver  com- 
mission because  it  is  believed  that  the  sit- 
uation in  Denver  is  tynical  and  that  lessons 
can  be  drawn  from  the  experience  of  Den- 
ver which  will  be  useful  in  other  commu- 
nities where  similar  situations  arise. 

It  is  of  course  the  purpose  of  the  churches 
to  promote  good  will  on  the  basis  of  Jus- 
tice and  fair  dealing,  and  it  is  in  the  hope 
the  investigation  wilt  contribute  to  this 
end,  not  only  in  Denver,  but  elsewhere,  that 
the  investigation  has  been  undertaken. 


'Tlain  Dealer"  Articles  ConcludeJ 

The  series  of  articles  which  has  been 
appearing  in  the  Cleveland  Plain 
Dealer  on  the  present  situation  of  the 
Cleveland  Railway  has  been  concluded. 
In  this  review  several  conclusions  have 
been  reached.     They  are  as  follows: 

1 — That  at  least  20n  new  ears,  consider- 
able  track  renewal,  some  rerouting  of  cars 
connecting  links  between  existing  lines  and 
new  lines  for  the  west  side,  the  CoII'nwood 
district,  the  Flats.  Brooklyn  and  parts  of 
the  Heights  are  Immediately  necessary ; 

2 — That  at  least  four  new  operating  sta- 
tions and  two  power  houses  are  required 
to  take  care  of  present  needs  and  that 
any  material  Increa.se  in  the  load  on  the 
system  or  any  expansion  must  entail  a 
more  comprehensive  building  program ; 

3 — That  the  improvements  and  exten- 
sions recommended,  particularlv  in  regard 
to  the  provision  of  new  operating  stat'on.i 
and  power  houses,  will  reduce  both  operat- 
ing and  maintenance  costs ; 

4 — That  while  the  population  of  Cleve- 
land proper  has  grown  150.000  and  the 
number  of  car  riders  increased  from  375  - 
000. noo  to  40.'). 000. 000  during  the  laSt  five 
years,  the  system  Is  short  271  cars,  no  new 
operating  stations  have  been  built  and  the 


annual  track  extension  in  this  five-year 
period  has  been  seriously  curtailed. 

5 — That  at  least  $5,000,000  is  required  to 
carry  out  the  development  program  recom- 
mended by  the  street  railway  company  and 
Street  Railway  Commissioner  Fielder  San- 
ders to  improve  service  and  bring  the  sys- 
tem up  to   immediate  requirements ; 

6 — That  more  than  $4,000,000  worth  of 
capital  stock,  sale  of  which  has  been  au- 
thorized by  city  council,  still  remains  un- 
sold : 

7 — That  city  authorities,  company  of- 
ficials and  bankers  are  agreed  that  the 
program  should  be  financed  by  the  sale  of 
capital  stock  rather  than  by  the  sale  of 
bonds,  preferred  stock  or  Liberty  bonds 
owned   by  the  company  : 

8 — That  frequent  appeals  to  company 
stockholders  to  buy  new  stock  at  par  at  a 
time  when  the  company's  stock  is  listed 
on  the  market  at  93  and  when  other  se- 
curities can  be  bought  to  produce  a  higher 
rate  of  return  than  6  per  cent  have  not 
been  successful ; 

9 — That  unless  new  capital  is  raised  not 
one  new  car  can  be  purchased  nor  a  yard 
of  new  track  laid  and  that  the  present  in- 
tolerable situation  must  get  worse  instead 
of  better. 

In  the  main  the  report  goes  on  to  say 
that  the  street  railway  problem  in 
Cleveland  is  in  the  hands  of  the  citi- 
zens themselves  but  that  not  one  of  the 
"improvements,  betterments  or  exten- 
sions" imperatively  necessary  can  be 
provided  without  additional  capital. 


City's  Representative  Wants 
P.  R.  T.  to  Expand 

Colonel  Sheldon  Potter,  the  city's  rep- 
resentative on  the  board  of  directors 
of  the  Philadelphia  Rapid  Transit  Com- 
pany, on  Sept.  24  demanded  that  the 
company  be  forced  to  take  steps  look- 
ing to  the  future  growth  of  the  city. 
He  said  that  the  city  was  developing 
in  a  northerly  direction,  while  the  com- 
pany was  confessing  its  inability  to 
construct  the  absolutely  necessary  ex- 
tensions. 

He  stressed  the  underlying  company 
rentals  and  expressed  his  opinion  that 
rentals  could  be  reduced.  Everything, 
he  said,  depended  on  the  valuation  now 
being  compiled  before  the  Public  Serv- 
ice  Commission. 

Colonel  Potter  was  recently  asked  to 
appear  before  the  transportation  com- 
mittee of  Council  when  that  body  con- 
ducted its  public  hearing  on  the  straight 
5-cent  fare.  He  then  prepared  a  state- 
ment outlining  his  views  and  empha- 
sizing the  need  for  the  company  to 
make  extensions,  etc.,  that  would  take 
care  of  the  transit  development  of  the 
city.    He  is  reported  to  have  said: 

I  am  absolutely  opposed  to  the  city  tak- 
ing any  action  that  would  merely  continue 
the  present  status  quo  In  the  transit  situ- 
ation. The  company  is  entitled  to  all  of 
its  legal  rights,  but  the  city  is  likewise  to 
be  protected.  We  will  not  wreck  the  com- 
pany, but  it  is  appealing  to  us  to  save  th" 
comnany  from  bankruntcy. 

The  city  has  given  the  right  to  our  streets 
to  the  Philadelphia  Rapid  Transit  and  now 
that  company  is  !n  the  position  of  prevent- 
ing other  companies  from  doing  that  which 
It  apparently  cannot  do — develop  the  city. 
The  situation  Is  very  critical  and  important 
to  the  city's  future.  The  company  says 
it  Is  on  the  verge  of  bankruptcv  and  needs 
a  higher  fare  to  save  it.  But  it  says 
nothing  of  using  that  money  for  extensions 
or  improvements.  The  entire  proposal 
merely  temporizes  and  delays  the  day  of 
reckoning. 

I  feel  that  the  company,  as  the  partv 
most  affected,  ought  to  enter  the  suit 
against  the  rentals  and  fight  them  in  order 
to  save  Itself.  Then  the  situation  would  be 
clarified  and  the  company  enabled  to  do 
that  which  It  Is  morallv  bound  to  do — 
give  the  people  adequate  facilities  to  enable 
the  city  to  develop  to  the  utmost. 


Authority  in  Commission 

Alabama  Legislature  Vests  Public  Serv- 
ice Body  with  Authority  Over 
Rates  and  Franchises 

All  power  to  regulate  public  utilities 
was  taken  away  from  the  cities  of  Ala- 
bama by  the  Legislature  at  a  special 
session  which  ended  on  Oct.  2.  The 
Alabama  Public  Service  Commission, 
under  a  bill  adopted  with  the  support 
of  the  Governor  and  of  the  commission, 
was  granted  the  exclusive  right  to 
regulate  the  rates  of  utilities  and  to 
govern  all  contracts  and  franchises. 
The  City  Commission  of  Birmingham 
and  others  vigorously  opposed  the  bill. 

Rate  Petitions  Filed 

Since  the  adoption  of  the  bill  a  peti- 
tion for  a  37  per  cent  increase  in  rates 
in  Birmingham  and  for  increases  of 
from  20  per  cent  upward  in  other 
Alabama  towns  has  been  filed  by  the 
Southern  Bell  Telephone  &  Telegraph 
Company.  The  Birmingham  Water 
Works  Company  has  filed  a  petition 
for  an  increase  and  asks  a  revaluation 
of  its  property  and  that  rates  be  fixed, 
which  will  give  the  company  a  fair  and 
equitable  return  on  its  investment. 

As  yet  the  Birmingham  Railway, 
Light  &  Power  Company  has  not  filed 
a  petition  for  an  increase,  but  it  is 
expected  that  such  a  petition  will  be 
filed. 

Under  the  terms  of  the  bill  as  adopted 
by  the  Legislature  even  present  exist- 
ing contracts  with  utilities  are  affected 
and  can  be  modified  or  changed  by  the 
Public  Service  Commission.  In  short, 
the  commission  is  given  exclusive  right 
to  fix  rates  and  to  govern  all  franchises 
and  contracts  between  public  utilities 
and  municipalities  of  the  State. 


Further  Canadian  Hydro-Radial 
Commission  Evidence 

At  a  further  sitting  of  the  Ontario 
Kydro-Radial  Commission  in  Toronto 
on  Oct.  14,  Chief  Engineer  Gaby  of  the 
Hydro-Electric  Power  Commission  con- 
tinued his  evidence  with  respect  to  the 
Toronto  to  St.  Catharines  lines.  It  was 
stated  that  the  Canadian  Pacific  steam 
line  carried  more  than  80  per  cent  of 
the  Toronto-to-Hamilton  traffic  because 
it  ran  a  non-stop  service  over  the 
Grand  Trunk  right-of-way  and  its  sta- 
tion in  Hamilton  was  centrally  located. 
The  hydro-radial  line  was  estimated  to 
carry  355,000  passengers  a  year,  with 
an  hourly  service,  making  the  time  be- 
tween the  two  cities  in  one  hour  for 
the  40  miles. 

The  revenue  returns  from  the  Lon- 
don &  Port  Stanley  Railway,  now 
operated  by  the  Hydro  Commission, 
were  submitted,  showing  $24,000  a  mile 
a  year,  the  highest  in  Ontario.  The 
Toronto  &  York  Radial  earned  $10,- 
000  to  $12,000  per  mile  serving  a 
population  outside  of  Toronto  of  20,000. 

Mr.  Gaby  explained  the  report  of 
W.  S.  Murray,  New  York  electrical 
engineer.  The  estimated  cost  for  the 
Toronto  to  St.  Catharines  line  was 
$22,000,000. 
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New  York  Being  Throttled 

Head  of  I.  R.  T.  Points  Out  How  City's 
Short-Sighted    Fare    Policy 
Hampers   Future 

Frank  Hedley,  president  and  general 
manager  of  the  Interborough  Rapid 
Transit  Company,  New  York,  N.  Y., 
says  that  nothing  is  more  significant 
to  New  York  in  its  rapid  transit  needs 
than  the  decision  of  the  Public  Service 
Commission  of  Pennsylvania  authoriz- 
ing a  7-cent  fare  in  Philadelphia  with 
a  continuance  of  the  existing  3-cent 
charge  for  transfers.  In  this  connec- 
tion he  points  out  that  New  York  is  now 
the  only  large  city  left  in  the  United 
States  where  the  policy  of  preservation 
and  expansion  of  transit  facilities  has 
not  been  followed.  In  no  other  city,  he 
says,  is  the  need  for  increased  transit 
facilities  so  great  as  in  New  York. 

2,000,000  Passengers  a  Day 

The  original  subway  in  New  York 
was  opened  sixteen  years  ago.  The  In- 
terborough subway  alone  is  four  times 
as  big  as  the  original  subway,  but  it 
is  still  overcrowded.  The  original  sub- 
way was  built  to  carry  about  400,000 
passengers  a  day.  It  was  gradually  in- 
creased in  carrying  capacity  until 
1,000,000  passengers  a  day  were  being 
handled.  The  present  Interborough 
subway  is  carrying  more  than  2,000,000 
a  day.  The  only  relief  is  more  sub- 
ways.    Mr.  Hedley  says: 

Transit  Construction  Commissioner  John 
H.  Delaney  made  public  on  Sept.  24  a 
report  by  Chief  Engineer  Daniel  L. 
Turner  of  the  Public  Service  Commission, 
submitting  for  discussion  a  plan  for  the 
construction  of  about  830  miles  of  single- 
track  rapid  transit  lines.  It  contemplates 
a  twenty-flve-year  program  of  construction 
and  a  cost  at  present  day  prices  of  about 
$350,000,000,  not  covering,  however,  equip- 
ment, interest  during  construction,  or  en- 
gineering and  superintendence.  This  is  an 
official  recognition  of  the  need  the  Inter- 
borough Rapid  Transit  Company  has 
pointed   out  on   numerous  occasions. 

The  report  does  not  explain  how  the 
money  for  the  project  is  to  be  obtained. 
The  report  states  that  the  operators  of  the 
lines  would  be  required  to  equip  them. 
Equipment  cost  would  at  least  equal  one- 
half  the  construction  cost.  The  operators 
certainly  could  not  raise  $175,000,000  new 
money  until  their  credit  shall  have  been 
restored  by  an  adequate  fare.  The  way 
to  get  more  subways  is  to  make  the  present 
system  self-supporting  and  investors  will 
then  furnish  capital  f^r  new  subways.  On 
a  5-cent  fare  the  city  is  obtaining  no  re- 
turn on  its  present  subway  investment  and 
until  it  does  it  is  too  near  the  constitu- 
tional debt-limit  to  finance  the  project  for 
this  gigantic  system.  As  a  5-cent  fare  is 
not  profitable  the  inducement  for  investors 
to  furnish   the  funds   is  not  made  clear. 

The  citv  is  groaning  in  the  anticipation 
of  a  budget  in  excess  of  $350,000,000.  This 
Is  directly  tied  up  with  Its  policy  as  to 
fares.  As  the  5-cent  fare  is  Insufficient 
to  give  the  city  any  return  whatever  on 
its  present  subway  investment.  It  has  to 
meet  the  interest  on  its  subway  bonds  by 
taxation,  which  will  amount  to  about  $13,- 
000,000  as  soon  as  the  present  subway  sys- 
tem is  all  completed  and  in  operation.  This 
increases  the  tax  rate,  which,  in  turn,  in- 
creases   rents    and    prices. 


Pasadena  that  sooner  or  later  Pasa- 
dena must  decide  on  a  single  form  of 
local  transportation. 

The  installation  of  the  one-man  car 
by  the  Pacific  Electric  Railway  will 
doubtless  lessen  the  increase  of  jitney 
bus  competition  in  Pasadena. 


Co-operation  Urged  Between  City 
and  Utility 

Edwin  F.  Sweet,  assistant  secretary 
of  commerce  and  vice-chairman  of  the 
Federal  Electric  Railways  Commission, 
expressed  himself  in  favor  of  "friendly 
co-operation  between  the  company  and 
the  community"  in  an  address  before 
the  Grand  Rapids  Rotary  Club  on  Oct. 
5.     Mr.  Sweet  said  in  part: 

The  practice  of  many  cities,  for  Instance, 
of  forcing  the  street  railway  to  pay  for 
the  paving  between  the  tracks,  to  my  mind, 
is  an  outrage.  I  would  distinguish  be- 
tween the  car  rider  and  the  rest  of  the 
community,  for  now  the  street  car  is  the 
poor  man's  means  of  conveyance  and  he  is 
forced  to  bear  the  burden  of  the  other 
fellow  when  he  must  pay  the  company  a 
fare  high  enough  to  meet  all  such  burdens 
placed  upon  the  company,  whereas'  the 
entire  community  should  help  share  the 
expense. 

No  profit  should  be  made  by  private  in- 
dividuals in  the  operation  of  public  utility 
companies  beyond  a  fair  return  on  their 
investment.  Whatever  profit  Is  produced 
beyond  a  fair  compensation  should  be  re- 
flected in  a  reduction  of  fares,  into  the  car 
rider's    pockets. 

However,  the  period  of  antagonism  to 
street  railway  companies  is  fast  approach- 
ing the  end.  A  period  of  better  under- 
standing Is  on  the  way  and  the  problem 
will  be  solved  with  Justice  to  all  concerned. 
God  grant  that  that  time  shall  soon  come. 


Additional  Bus  Permits  Denied 

The  City  Commissioners  of  Pasadena. 
Cal.,  have  denied  the  applications  of 
jitney  bus  owners  to  operate  additional 
buses  in  the  city  until  the  Commis- 
sioners decide  upon  a  fixed  policy  in 
regard  to  the  regulation  of  jitneys. 

The  city  will  not  allow  the  expansion 
of  jitney  lines  within  the  city  limits.  It 
is  pointed  out  by  the  City  Attorney  of 


Power  Consumption  Curtailed 

Large  users  of  industrial  power  sup- 
plies from  the  lines  of  the  Milwaukee 
Electric  Railway  &  Light  Company, 
Milwaukee,  Wis.,  have  announced  that 
they  will  reduce  their  power  consump- 
tion by  approximately  20  per  cent. 
This  action  follows  a  recent  appeal  by 
the  company  in  which  the  latter  stated 
that,  owing  to  shortage  of  power,  the 
city  was  threatened  with  interruption 
of  electric  railway  service. 


Courtesy  Pays 

George  I.  Plummer,  superintendent  of 
traffic  of  the  Dallas  (Tex.)  Railway, 
contributed  some  hints  to  transportation 
employees  to  Partners  for  September, 
published  in  the  interest  of  the  em- 
ployees of  the  company.  On  the 
matter  of  service  he  said: 

Service  is  a  commodity  we  are  selling 
to  the  public.  Are  we  selling  the  best  and 
most  efficient  service?  Or  are  we  just 
getting  by?  ,  ,.       . 

To  give  first-class  service,  we  must  be  at- 
tentive to  our  duty  and  courteous  at  all 
times.  We  are  often  called  upon  to  do 
things  not  necessarily  In  the  line  of  duty; 
we  are  often  called  upon  to  perform  a 
disagreeable  task ;  we  are  often  called  upon 
to  deal   with   unreasonable  passengers. 

The  courteous  man  handles  these  situa- 
tions and  disposes  of  them  without  dilll- 
culty.  The  discourteous,  "hard  boiled 
species  sooner  or  later  gets  into  trouble  and 
spends  most  of  his  time  working  up  excuses 
in  order  to  account  for  his  action. 

This  latter  type  Is  considered  undesir- 
able tor  this  class  of  work  and  hie  services 
are  not  wanted,  while  the  other  type  finds 
many  opportunities  to  perform  real  service 
and  to  advance  in  the  employ  of  the  com- 
pany. The  opportunity  is  here  for  ad- 
vancement and  the  ambitious  fellow  who 
is  always  doing  the  right  thing  and  trying 
to  help  out  win  have  no  trouble  In  getting 
along. 


Detroit  Injunction  Denied 

Residents  Defeated  in  Attempt  to  Re- 
strain City  from  Building  Railway 
on  Certain  Streets 

Judge  William  B.  Brown,  Grand 
Rapids  has  ruled  against  issuing  an  in- 
junction asked  by  the  110  Clairmount 
residents  to  restrain  the  city  of  Detroit 
from  building  a  municipal  railway  on 
their  street.  The  ruling  was  made  on 
the  ground  that  no  detailed  plans  had 
yet  been  made  for  the  construction  of 
the  municipal  line.  The  information 
was  conveyed  to  Bernard  F.  Weadock, 
attorney  for  the  Clairmount  residents, 
and  Corporation  Counsel  Clarence  E. 
Wilcox  before  the  court  completed  its 
opinion  or  reduced  the  decree  to  writ- 
ing. It  was  held  that  the  majority  of 
the  voters  must  be  observed,  and  any 
change  the  voters  might  desire  could  be 
obtained  at  a  later  election. 

Sinking  Fund  Decision  Rendered 

An  opinion  similar  to  that  handed 
down  by  Judge  Mandell  was  handed 
down  by  Judge  Brown  in  ruling  on  the 
right  of  the  Sinking  Fund  Commission 
to  purchase  street  railway  bonds.  Judge 
Mandell  refused  to  issue  the  injunction 
asked  by  the  Detroit  United  Railway 
when  it  sought  to  enjoin  the  sale  «f  the 
railway  bonds  to  the  Sinking  Fund 
Commission,  in  order  that  the  case 
might  have  an  early  hearing  befor*  the 
Michigan  Supreme  Court. 

Because  the  issues  were  considered  of 
such  great  importance  to  Detroit,  Judge 
Brbwn  decided  that  the  local  judges 
should  be  acquainted  with  the  proceed- 
ings and  accordingly  he  invited  opin- 
ions by  Wayne  County  Judges  and  sug- 
gested they  hear  the  arguments  on  the 
case  if  they  desired.  The  judges  con- 
curred with  his  opinion  in  the  case. 

Corporation  Counsel  Wilcox  and  a 
special  attorney  for  the  city  of  Detroit 
appeared  before  Judge  Mandell  askmg 
that  the  case  be  reopened  because  facts 
had  changed  which  were  true  previous 
to  the  suit. 

Bonds  Disposed  Of 

The  city  Sinking  Fund  Commission 
has  disposed  of  the  most  of  its  holdings 
of  5i  per  cent  publia  utility  bonds 
named  in  the  bill  of  complaint  when  the 
suit  was  started  by  the  Detroit  United 
Railway.  More  than  $1,500,000  of 
bonds  have  been  disposed  of  to  invest- 
ors. It  was  stated  that  the  practice  of 
selling  bonds  to  the  Sinking  Fund  Com- 
mission has  been  of  value  to  the  tax- 
payers in  that  it  allowed  the  city  to 
save  money  which  would  be  lost  if  the 
bonds  were  sold  at  a  sacrifice  to  private 
investors.  According  to  Mr.  Wilcox, 
no  further  difficulty  will  be  experienced 
in  disposing  of  as  many  of  the  street 
railway  bonds  to  investors  as  it  is 
desired  to  issue. 

It  was  held  by  Judge  Mandell  that  he 
could  not  with  propriety  reopen  the 
case.  A  later  date  was  set  for  a  hear- 
ing between  the  city  and  the  Detroit 
United  Railway  on  the  return  entered 
by  Corporation  Counsel  Wilcox. 
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Wage  Rise  in  Vancouver 

A  new  wage  scale  effective  on  Oct.  1 
has  gone  into  effect  on  the  lines  of  the 
British  Columbia  Electric  Railway, 
Vancouver,  B.  C.  This  was  the  result 
of  an  offer  made  by  the  company  which 
the  men  accepted.  The  men  originally 
asked  for  75  cents  an  hour,  but  the 
company  offered  an  advance  of  5  cents, 
making  a  maximum  of  65  cents  on  city 
lines.  The  new  wage  scale  for  the 
various  classes  of  work  is  as  follows: 

Motorman  and  conductors,  65  cents; 
interurban  motormen  and  conductors, 
67  cents;  car  repairers,  70  cents;  me- 
chanics' helpers,  65  cents;  car  cleaners, 
58  cents;  carpenters,  77  cents;  black- 
smiths and  machinists,  80  cents;  track- 
men, 60  cents. 


Mexico  Men  After  More  Money 

It  is  asserted  by  the  Mexican  Tram- 
ways, Ltd.,  City  of  Mexico,  that  should 
the  demands  of  the  employees  of  that 
company  for  another  25  per  cent  in- 
crease of  their  wages  be  granted  it 
would  add  1,200,000  pesos^  or  approx- 
imately $600,000  in  American  money, 
to  .the  annual  pay  roll. 

In  a  statement  which  it  has  issued 
to  the  public  the  company  claims 
that  it  is  actually  losing  250,000  pesos 
a  month  at  the  present  time  and  that 
its  financial  affairs  are  in  critical  con- 
dition. The  demands  of  its  employees 
since  1914  have  been  excessive,  it  is 
pointed  out.  During  the  last  six  years 
the  total  sum  paid  out  in  wages  each 
year  has  increased  from  2,044,000  pesos 
to  6,250,000.  This,  with  the  1,200,000 
that  is  now  being  asked,  would  bring 
the  total  annual  pay  roll  up  to  7,812,000 
pesos. 

It  is  on  account  of  the  alleged  un- 
reasonable demands  of  its  employees 
and  the  losses  incurred  by  the  com- 
pany during  the  long  revolutionary 
period  that  the  company  opened  nego- 
tiations for  the  sale  of  its  property  to 
the  Mexican  government.  Whether 
this  transaction  will  be  finally  consum- 
mated is  not  known.  Representatives 
of  the  Canadian  banking  interests  that 
control  the  Mexican  Tramways,  Ltd., 
are  now  in  the  City  of  Mexico. 

Vote  Proposed  on  City  Ownership 

The  City  Council  of  Ottawa,  Ont., 
has  decided  to  recommend  that  plebis- 
cites be  submitted  to  the  electors  en- 
titled to  vote  on  money  by-laws  at 
the  next  annual  election,  to  be  held  in 
January,  on  the  following  questions: 

1.  Are  you  In  favor  of  the  city  apply- 
ing for  legislation  enabling  it  to  borrow 
money  without  a  further  vote  of  the  elec- 
tors to  acquire  the  property  and  assets  of 
the  Ottawa  Electric  Railway  under  the 
agreement  between  the  city  and  the  rail- 
way at  a  price  fixed  by  arbitration  as  pro- 
vided by  the  agreement?  And  In  the  event 
of  the  question  being  answered  in  the  afflr- 
mative,  that  legislation  be  applied  for  con- 
ferring the   neces.iary  borrowing  powers 

2.  Are  you  in  favor  of  the  city  applying 
for  legislation  to  provide  that  the  city  will 
not  be  compelled  to  acquire  the  property 
and  assets  of  the  railway  pursuant  to  the 
asrreement  between  the  city  and  the  rail- 
way unless  a  by-law  setting  out  the  amount 
of  the  arbitration  award  shall  first  be  sub- 
mitted to  and  receive  the  assent  of  the 
electors  entitled  to  vote  on  money  by-laws 
or  for  such  plebistlce  as  in  the  opinion  of 
the  city  solicitor  will  carry  out  th£  inten- 
tion or  this  motion? 


Strike  on  Alabama  Line. — Union 
carmen  in  the  employ  of  the  North 
Alabama  Traction  Company,  Albany, 
Ala.,  went  on  strike  on  Oct.  5.  Service 
on  the  company's  lines  was  completely 
tied  up.  The  men  demanded  an  in- 
crease in  pay. 

New   Agreement   Being   Prepared. — 

The  union  employees  of  the  Virginia 
Railway  &  Power  Company  in  Norfolk, 
Portsmouth,  Petersburg  and  Richmond 
drew  up  a  contract  on  Sept.  13  in  Rich- 
mond which  sets  forth  the  working  ar- 
rangements and  wage  agreement  to  be 
asked  of  the  company.  None  of  the 
terms  have  been  made  public. 

Consideration  of  Franchise  Proposal 
Put  Off. — Consideration  of  the  petition 
of  the  Virginia  Railway  &  Power  Com- 
pany, Richmond,  Va.,  for  a  general 
franchise  in  lieu  of  the  group  of  fran- 
chises under  which  the  company  now 
operates  was  deferred  to  a  later  date  at 
the  meeting  of  the  committee  on  streets 
of  the  Council  held  recently. 

Fares  an  Election  Issue. — The  Labor 
party  of  Winnipeg,  Man.,  is  opposing 
the  higher  fares  granted  recently  to 
the  Winnipeg  Electric  Railway.  It  is 
making  the  controversy  an  election 
issue.  The  platform  is  confined  solely 
to  the  election  of  a  Council  pledged  to 
the  establishment  of  a  municipal  motor 
bus  service  to  reduce  transportation  to 
a  reasonable  basis  and  a  demand  that 
the  company  live  up  to  its  original 
franchise  or  surrender  the  same  to  the 
city. 

Would  Abandon  Findlay  Lines. — The 

Toledo,  Bowling  Green  &  Southern 
Traction  Company,  Findlay,  Ohio,  has 
appealed  to  the  State  Public  Utilities 
Commission  for  permission  to  abandon 
service  on  its  Findlay  city  lines.  The 
use  of  automobiles  by  townspeople  is 
said  to  have  reduced  passenger  business 
in  the  small  city  to  a  minimum.  Nov. 
12  is  set  for  hearing  at  Columbus. 
The  Findlay  City  Council  recently  re- 
pealed an  ordinance  granting  the  com- 
pany increase  in  fare  from  5  cents  to 
10  cents. 

Conciliation  Board  Suggests  New 
Wage  Scale.— -The  State  Board  of  Con- 
ciliation has  recommended  to  the  Rail- 
road Commission  of  Wisconsin  that  all 
trainmen  of  the  Wisconsin  Railway 
Light  &  Power  Company  operating  in 
La  Crosse,  Wis.,  should  be  granted 
wage  increases.  Under  the  new  pay 
scale  recommended  employees  of  three 
years  will  receive  58  cents  an  hour, 
two-year  employees  56  cents  an  hour 
and  first-year  employees  65  cents  an 
hour.  The  Railroad  Commission  will 
hold  a  hearing  on  the  recommendation 
of  the  State  Board  of  Conciliation. 


Will  'i  ake  Up  Case  of  One-Man  Cars. 

— William  D.  Mahon,  president  of  the 
Amalgamated  Association,  is  expected 
in  Boston  soon  to  take  up  with  the  ex- 
ecutives of  the  Eastern  Massachusetts 
Street  Railway  grievances  of  the  men 
in  relation  to  the  operation  of  the  one- 
man  cars.  In  consequence  of  dissatis- 
faction among  the  men  over  the  one- 
man  cars  and  the  alleged  wholesale  lay- 
offs that  have  occurred  since  their  in- 
ception and  the  establishment  of  the 
new  wage  schedule  a  few  weeks  ago, 
William  J.  Murphy,  chairman  of  the 
joint  conference  board  of  the  unions 
of  the  men,  sent  a  telegram  to  President 
Mahon  urging  him  to  come  to  Boston 
at  once.  Mr.  Murphy  said  nearly  1,000 
men  have  been  laid  off  within  the  last 
few  weeks.  He  says  this  is  due  in 
part  to  the  operation  of  the  one-man 
cars  and  the  new  system  of  curtail- 
ment that  is  being  followed  out  by  the 
executives  of  the  company  since  the 
men's  maximum  wage  was  increased 
from  51  to  63  cents  an  hour. 

Akron  Ordinance  Awaits  Review. — 
The  proposed  contract  between  the  city 
of  Akron,  Ohio,  and  the  Northern  Ohio 
Traction  &  Light  Company  for  the  fu- 
ture operation  of  the  railway  system  in 
the  city  is  completed  and  awaits  the 
final  review  by  E.  E.  Brownell,  the  trac- 
tion expert  employed  by  the  city  to 
assist  in  working  out  the  details.  Mr. 
Brownell  is  engaged  in  other  work  at 
this  time  but  is  expected  in  Akron 
shortly  to  complete  his  work.  As  has 
been  stated  before,  the  proposed  ordi- 
nance provides  for  service-at-cost,  with 
the  city  assuming  full  control.  A  pub- 
lic utilities  commissioner  is  to  be  ap- 
pointed to  represent  the  city  and  there 
is  a  limit  placed  upon  fares.  The  ordi- 
nance provides  for  the  establishment  of 
auto  bus  lines.  It  provides  also  for  the 
purchase  or  lease  of  the  city  system 
when  the  city  so  desires.  -In  fixing  the 
valuation  only  the  physical  property 
used  and  useful  in  the  operation  of  the 
city  system  is  to  be  taken  into  con- 
sideration by  the  appraisers.  Matters 
under  dispute  are  to  be  submitted  to 
arbitration. 

Program  of  Meeting 

American  Society  of  Mechanical 
Engineers 

The  1920  annual  meeting  of  the 
American  Society  of  Mechanical  En- 
gineers will  be  held  in  the  Engineering 
Societies  Building,  New  York  City,  from 
Dec.  7,  through  Dec.  10.  Sessions  will 
be  held  on  the  subjects  of  appraisal  and 
valuation  and  the  application  of  engi- 
neering to  woodworking. 

The  newly-founded  professional  sec- 
tions on  management,  power,  fuels, 
machine  shop,  railroads  and  textiles  will 
also  conduct  sessions  to  consider  the 
vital  problems  in  their  field.  In  addi- 
tion to  the  above  a  number  of  valuable 
papers  will  be  presented  at  general 
sessions. 

A  memorial  session  for  Dr.  Brashear 
is  planned,  as  a  fitting  tribute  to  his 
life  and  work. 
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Gross  Earnings  Increase 

Gross  Earnings  Advance  12  per  Cent, 

but  Net  Income  of  Interurban  Is 

Decreased  20  per  Cent 

The  annual  report  of  the  Chicago, 
North  Shore  &  Milwaukee  Railroad  for 
the  year  ended  Dec.  31,  1919,  shows  an 
increase  in  gross  earnings  of  $337,946, 
but  a  decrease  in  net  income  of  $103,- 
240.  The  operating  revenue  for  1919 
increased  to  $3,237,921,  or  11.7  per  cent. 
In  1919  the  operating  expenses  were 
$2,319,464,  as  compared  with  $1,856,- 
038  in  1918,  an  increase  of  $463,426, 
or  25  per  cent.  The  net  operating  reve- 
nue decreased  by  12  per  cent,  from 
$1,043,937  in  1918  to  $919,457  in  1919. 
The  taxes  decreased  about  the  same 
percentage.  Due  to  an  increase  in  non- 
operating  income,  the  gross  income  de- 
creased by  only  11  per  cent  from  $867,- 
585  in  1918  to  $773,235  in  1919.  Net 
income  transferred  to  profit  and  loss 
showed  a  decrease  of  $103,240,  or  20 
per  cent,  changing  from  $536,079  in 
1918  to  $431,839  in  1919. 

The  increase  in  the  gross  earnings 
was  recorded  in  the  face  of  a  very  large 
decrease  in  traffic  which  the  company 
had  enjoyed  in  connection  with  the 
Great  Lakes  Naval  Training  Station  and 
other  government  activities  along  the 


Public  Service  Commissioner  Lewis 
Nixon  recently  directed  him  to  operate 
for  the  convenience  of  the  public.  The 
lines  are  the  Ocean,  Rogers,  Church  and 
Park  Avenues  and  the  Thirty-ninth 
Street-Coney  Island  lines,  operated  by 
the  Nassau  Electric   Railway  and  the 


Municipal  Road  Does  Well 

Small  City  Road  in  Florida,  Purchased 

from  Receiver,  Has  Net  Operating 

Profit  of  $17,233 

For  the  first  year  of  municipal  oper- 
ation ended  June  30,  1920,  the  railway 
system  of  St.  Petersburg,  Fla.,  shows  a 
net  operating  profit  of  $17,234.  While 
this  was  not  enough  to  cover  interest 
and  sinking  fund  charges,  the  showing 
is  regarded  as  a  good  one.  The  total 
receipts  for  the  year  were  $93,168.  The 
operating  expenses  were  $75,934. 


STATISTICAL  I. N FORMATION  —  MUNICIPAL  RAILWAY  OF  ST.  PETERSBURG 


Year  ended  June  30 

Total  passengers  carried 

Total  passenger  fare  receipts 

Total  car-miles 

Total  car-hours 

-Average  car  speed  (m.p.h.) 

-■Vvorage  passenger  fare  receipts  per  car-mile  (cents)  . 


Municipal 

Private 

Ownership 

Ownership 

Peroentage 

1919-20 

1918-19 

Change 

1,802,739 

1,383,742 

-f30.3 

$89,303 

63,585 

56.2 

459,413 

406,863 

-1-12.7 

43,744 

35,838 

-(-22.0 

10  50 

11   35 

—7.5 

19  417 

15.603 

-1-24.4 

Metropolitan  and  WyckofT  Avenues 
line  and  the  Ralph  Avenue  shuttle  of 
the  Brooklyn,  Queens  County  &  Subur- 
ban Railroad. 

Mr.  Garrison,  in  his  communication 
to  Judge  Mayer,  stated  that  the  lines 
of  the  Nassau  system  were  losing 
$103,000  a  year  and  those  of  the  subur- 
ban system  $400,000,  exclusive  of  taxes 
and  other  charges.  All  of  the  other 
lines  of  the  companies,  he  explained, 
were  barely  making  operating  expenses 
and  if  they  were  forced  to  carry  the 
burden  of  these  lines'  deficits  all  would 
have  to  suspend,  thus  depriving  the 
Brooklyn  public  of  the  limited  service 
now  supplied. 


INCOME  STATEMENT— CHICAGO,  NORTH  SHORE  &  MILWAUKEE  RAILROAD 


Year  ended  Dec.  31 
Operating  revenue: 

1919 
$2,951,618 

1918 

$2,678,693 
151,729 
69,553 

$2,899,975 

$302,525 
172,183 
650,042 
354,173 
35,100 
342,015 

Percentage 
change 

-f  10.2 

Freight  and  express  revenue                                  .    . 

219,397 

-f  30.9 
—3.8 

66,906 

Total  railway  revenue 

Operating   expenses: 
Way  and  structures 

$3,237,921 

$306,524 

-fll.7 

-l-l  3 

Equipment 

Conducting  transportation 

262,922 

923,913 

351,011 

-f52.7 
-1-42.2 
— 0.9 

Traffic 

56,223 

-1-60.2 

General  and  miscellaneous 

418,871 

H-22.5 

Total  railway  operating  expenses $2,319,464 

Net  operating  revenue $919,457 

Taxes  assignable  to  railway  operation 163,101 

Operating  income $755,356 

Non-operating  income 1 7,879 


Gross  income $773,235 

Deductions  from  gross  income 341,396 


Net  income  transferred  to  profit  and  loss $431,839 

Surplus  at  beginning  of  year 855,812 

Surplus  adjustment. 16,697 


Surplus  at  end  of  year $  1 ,270,954 


$1,856,038 

$1,043,937 
185,822 

$858,116 
9,469 

$867,585 
332,506 

535,079 
320,733 


$855,812 


-(-25.0 

-M2.0 

—  12.2 

—12.0 
-f88.8 

—  11.0 
+2.7 

—  19.5 
-H66.8 


+  48.5 


North  Shore.  The  decrease  in  net  in- 
come was  caused  largely  by  increases 
in  cost  of  labor  and  material.  Increased 
wages  effective  on  Aug.  1,  1919, 
amounted  to  $300,000  per  annum. 


Service  Suspensions  Authorized 
in  Brooklyn 

Federal  Judge  Mayer  on  Oct.  16 
granted  the  request  of  Lindley  M.  Gar- 
rison, receiver  of  the  Brooklyn  Rapid 
Transit  Company  and  its  subsidiaries, 
for  authority  to  suspend  indefinitely 
operation   of  nine   surface  lines   which 


Judge  Mayer  said  that  if  Commis- 
sioner Nixon  would  consent  to  a  suspen- 
sion of  transfers  on  the  Church  Avenue 
line  and  to  the  substitution  of  a  shut- 
tle service  for  the  Thirty-ninth  Street- 
Coney  Island  line,  these  roads  might 
speedily  resume  operation.  None  of 
the  lines,  with  the  exception  of  the 
Rogers  Avenue  line,  has  been  operated 
since  the  recent  strike. 

The  roads  that  it  is  proposed  to 
abandon  total  about  65  miles  of  track. 

The  proposal  has  aroused  much  op- 
position on  the  part  of  residents  served 
by  the  Church  and  Ocean  Avenue  lines. 


The  railway  consists  of  approximately 
26  miles  of  track.  It  was  formerly 
ovmed  by  the  St.  Petersburg  &  Gulf 
Railway.  This  company  went  into  the 
hands  of  a  receiver,  and  the  city  was 
notified  that  service  would  be  discon- 

INCOME  ST.ATEME.\'T 

MUNICIPAL  RAILWAY  OF  ST.  PETERSBURG 

Year  Ended  June  30,  191?  ■ 


Passenger  fares. . 
Freight  revenue. 


Total  operating  revenue 

Maintenance  of  way  and  structures. . 

Maintenance  of  equipment 

Power 

Conducting  transportation 

General  and  miscellaneous 


Total  railway  operating  expenses. . . 


Net  operating  revenue 

Loans  from  bondholders  and  city. 

Proceeds  from  bond  sale 

Sale  of  equipment 


Total  non-operating  income. 


Gross  income 

Deductions  from  gross  income: 

Purchase  price  to  bondholders 

Improvements  to  overhead  construction 
improvements  to  track  and  roadbed. .  .  . 

Improvements  to  buildings 

Improvements   to  rolling  stock   (new 

cars) 

Real  estate  purchases 

To  Booker  Creek  bridge  and  various 

improvements 

Contingent  improvements 

Back  taxes 

Refund  of  loans 

Interest  on  bonds. 


Total  non-operating  expenses. 
Balance  on  hand  June  30,  1 920. . . 


$89,303 
3,865 

$93,l«i 
I0,3«7 
11,879 
14,853 
3I,42Q 
7,465 

$75,934 

$17,234 

4,777 

263,479 

634 

$268,890 

$286,124 

$r79,«6» 

9,490 

14,007 

64 

44,868 
1,020 

8.S0O 

210 

5,972 

4,777 

6,875 

$275,443 
$I0,6«I 


tinued  and  the  systehi  sold  as  junk. 
Rather  than  lose  the  service  of  the  rail- 
way, the  city  took  charge  of  the  opera- 
tion of  the  system  on  July  1,  1919.  A 
bond  issue  of  $250,000  was  voted.  The 
railway  was  purchased  for  $175,000, 
about  $75,000  being  left  for  new  work 

The  old  equipment  was  used  most  of 
the  year.  This  greatly  increased  the 
cost  of  operation.  It  is  expected  that 
with  one-man  cars  in  use  on  all  lines, 
the  operating  cost  can  be  materially  re- 
duced. Six  new  Birney  safety  cars 
were  put  in  operation  on  April  15,  1920, 
and  eight  more  have  been  ordered. 

The  railway  has  two  suburban  lines, 
6  and  7  miles  long,  respectively.  The 
cash  fare  on  these  lines  is  10  cente 
with  coupon  books  making  the  ticket 
fare  7i  cents. 
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Deficit  for  Vienna  Municipal  Railways 

Aftermath  of  the  War  Proves  Too  Much  for  Municipal  Tramways 
Despite  Heavy  Traffic — Road  Overstaffed 


The  tale  of  a  brave  fight  against 
overwhelming  odds  is  revealed  in  the 
annual  report  of  the  Vienna  (Austria) 
Municipal  Tramways  for  the  year 
ended  June  30,  1919.  It  is  a  story  sim- 
ilar, perhaps,  to  others  elsewhere,  but  it 
is  accentuated  by  the  horrifying  in- 
creases in  the  cost  of  material  and 
labor,  by  the  need  for  giving  work  to 


raised  the  30-heller  fare  to  60  heller 
(12  cents).  Since  the  last  report  was 
issued  a  further  increase  is  reported  as 
of  July  8,  1920. 

During  the  period  covered  by  the 
four  fare  increases,  passenger  traffic, 
density  of  traffic  and  revenue  per  pas- 
senger changed  as  indicated  in  the  ac- 
companying tab'.e. 


Average  Revenue 
p2r  Passenger  in 
Passengers     Passengers        Heller (  I /5  Cent) 
Yesi  Carried        per  Car-Mile  and    Cents 

.«i6  401,295.245  5.4  1 6 . 6  heller  3  3  cents 

55?   458,587.787  6.7  18  2  heller  3  6  cents 

iJ  i    557.042,590  8.5         21    I  heller  4.  3  cents 

]5J9  ;;•■;;;;;;;;  ;;;;;.;;.;; 550,712.567       102      28  9 heiier 5  s rents 

•The  heller  is  given  here  at  its  pre-war  exchange  value. 

men  who  were  in  war  service  but  who  Thus,  while  traffic  increased  nearly  40 

really  are  not  required,  and,  above  all,  per  cent,  traffic  density  increased  88  per 

by  the  discouragement  that  comes  from  cent  and  revenue  per  passenger  77  per 

underfeeding  and  the  slight  hope  for  an  cent.      During    the    fiscal    year    ended 

early    betterment    of    economic    condi-  June  30,  1919,  the  railway  revenue  was 

tjons.  160,839,982  kroner.    This  included  116,- 

„  „  „       T\.„.„.^T,       862  kroner  from  freight  and  express — 

Heavy  Traffic  Staved  Off  Disaster  .         ,  -j      1.1      ■        _i 

xibAvi   iKArrji,  ijiiiycuj  v.rr  ^    service    of    considerable    importance 

One     gage     to     the     low     estate     of  during     the     shortage     of     automotive 
the  Austrian  Republic  is  the  fact  that  vehicles  and  draft  animals  during  the 
the  international  exchange  value  of  the  war.      Operating    expenses    and    other 
kroner  has  fallen  from  20.3  cents  to  0.45  charges    exceeded    this    by     16,202,295 
cent.     While  the  kroner's  loss  of  pur-  crowns,  the  first  deficit  incurred  since 
chasing  power  is  not  so  great  as  this  in  the    municipality   acquired    the    Vienna 
Austria   itself,  the  fact  that  the  most  tramway  systems  in  1903.     In  the  year 
popular   ride    (two    sections)    cost   five  1918,  the  tramways  turned  over  8,500,- 
times  as  much  in  June,  1919,  as  in  May,  OOO  kroner  profit  and  in  1917,  7,000,000 
1916,  is  significant  enough.  kroner.     Operating  expenses  and  fixed 
During  the  feverish  war  years  there  charges  per  car-mile  in  1919  were  actu- 
was  a  heavy  increase  in  traffic.    Part  of  ally  100  per  cent  greater  than  in  1918, 
•this,  however,  came  about  through  the  aside  from  earlier  increases, 
cessation  of  taxicabs  and  private  vehi-         The  chief  item  of  increased  expense 
cles  and  through  the  reduction  of  serv-  was  in  higher  wages  and  the  care  of 
ice  and  eventual  closing  down  (Decern-  employees    discharged    from    the   army 
ber,  1918)  of  the  steam  Stadtbahn.  This  at  the  end  of  the  war,  both  in  fumish- 
increased  traffic  had  to  be  handled   in  jng  them  jobs  and  relieving  their  im- 
the  face  of  severe  fuel  scarcity,  short-  mediate  needs.     Special  payments  were 
age  of  workable  rolling  stock  and  lack  also  made  to  the  displaced  female  em- 
of  experienced  personnel.     The  various  ployees.      An    idea    of    the    desperate 
fare  increases  caused   only  temporary  state  of  affairs  may  be  gleaned  from 
recessions   in   traffic.     The   results   are  the  fact  that  because  of  fuel  uncertain- 
all  the  more  remarkable  in  that  traffic  ties  many  labor  hours  had  to  be  wasted 
kept  up  after  the   armistice,  although  although  paid  for.     The  introduction  of 
the  population  of  Vienna  as  of  Jan.  31,  the     eight-hour     day     January,     1919, 
1920,  has  just  been  announced  as  1,842,-  (forty-eight-hour- week   compared   with 
005  compared  with  2,031,496  in  1910,  a  ftfty-one-hour  week)  and  the  inability  of 
drop  of  9.3  per  cent.  sadly-underfed  men  to  work  with  their 
The  Vienna  system  has  a  combination  old-time  efficiency  also  counted  heavily, 
of  zone  fares,  free  transfers,  unit  fares  There   were   18,364   employees   in    1919 
for  workmen,  special  low  rates  for  chil-  compared  with  11,963  in  1916.   Through 
dren,  special  high  rates  for  racetrack  the  joint  efforts  of  Ludwig   Spangler, 
traffic,  monthly  and  semi-annual  season  managing  director,  and  committees  of 
tickets,  etc.    It  would  take  up  too  much  employees,    more    than    twoscore    co- 
space  to  note  the  increases  in  these  va-  operative  food   distribution   shops   and 
rious  classes  of  fares,  but  the  chatiges  restaurants  were  placed  in  service, 
in  the  fare  paid  for  the  most  common  .         _  _,  t.t  r^, 
length  of  ride  will  give  a  picture  of  the  ^'^"'^  ^^"^^^^  ^IRE  AND  Wooden  Tires 
whole.     On  June  7,  1916,  the  first  in-        The    total    trackage    of    the    system 
crease    raising    the    popular   12   heller    comprised  585  km.   (363  miles)   meas- 
(2.4  cents)  fare  to  16  heller  (3.2  cents)  ured  as  single-track,  only  a  mile  or  two 
went  into  effect;   the  second  increase,    having  been  added  during  the  war  to 
Aug.  1,  raised  the  fare  from  16  heller    permit  certain   freight  and   post-office 
to  22  heller  (4.4  cents) ;  the  third  in-    connections.    As  is  well  known,  copper 
crease,   Aug.  28,   1918,  raised   the   22-    trolley  wire  in  the  former  Central  Em- 
heller  fare  to  30  heller  (6  cents)  and    pires  was  appropriated  to  quite  an  ex- 
the    fourth    increase,    June    11,    1919,    tent  for  military  purposes.    In  Vienna, 


iron  wire  had  been  installed  on  137  km. 
(85  miles)  of  track.  Aside  from  the 
losses  due  to  lower  conductivity,  the 
rough  and  easily  pitted  surface  of 
rolled  iron  wire  in  particular  has  been 
found  to  reduce  greatly  the  life  of  the 
aluminum  sliding  bow  current  collect- 
ors as  compared  with  copper  wire. 

Although  provided  with  3,072  cars 
(1,494  motor  cars  and  1,578  trailers), 
shortage  of  labor  and  supplies  was  so 
acute  that  at  one  time  there  were  but 
759  single  car  or  train  units  in  opera- 
tion compared  with  from  900  to  1,000  in 
pre-war  times.  On  the  average,  the 
number  supplied,  as  in  July  1918,  was 
only  800.  This  caused  a  drop  from 
173,600  car-miles  to  161,200  car-miles  a 
day  and  the  absolute  stoppage  of  nine 
routes  and  the  partial  suspension  of 
service  on  others.  With  the  arrival  of 
a  coal  famine  lasting  from  December, 
1918,  to  April,  1919,  service  was  cut  off 
after  8  p.m.  and  100  usual  stops 
omitted.  Sunday  traffic  was  cut  from 
the  regular  736  to  357  operating  units. 
By  June  1,  1919,  conditions  had  im- 
proved enough  to  permit  service  up  to 
10:  30  p.m.  in  a  city  of  1,800,000  people. 
In  spite  of  these  amazing  handicaps, 
the  traffic  actually  was  0.7  per  cent 
higher  than  the  year  preceding. 

One  curious  item  in  war  expedients 
relates  to  the  tramways  trackless  trol- 
ley route.  It  appears  that  the  substitu- 
tion of  wood  for  rubber  as  tires  over- 
loaded the  motors  because  of  the  re- 
sulting increase  in  the  size  of  the 
wheels.  This  difficulty  was  overcome 
by  rebuilding  the  motors  for  self-venti- 
lation. Gasoline  motor-bus  operation 
had  to  be  suspended  completely. 


Would  Issue  Equipment  Notes 

The  Milwaukee  Electric  Railway  & 
Light  Company,  Milwaukee,  Wis.,  has 
applied  to  the  Wisconsin  Railroad  Com- 
mission for  permission  to  issue  short- 
term  trust  notes  to  finance  the  pur- 
chase of  new  cars  and  other  equipment. 
The  application  was  heard  before  the 
commission  at  Madison  on  Oct.  9,  and 
at  the  close  of  the  hearing  was  taken 
under  advisement. 

In  its  order  of  Oct.  30,  1919,  grant- 
ing the  company  an  increase  in  its 
rates  of  fare,  the  commission  included 
H  provision  requiring  the  company  to 
obtain  not  less  than  100  cars  with  a 
total  seating  capacity  of  5,000  persons. 
The  cars  were  to  be  available  for  ser- 
vice by  Nov.  1,  1920.  The  order  was 
later  modified  to  provide  that  at  least 
fifty  of  the  cars  were  to  be  in  use  on 
or  before  Sept.  1,  1920. 

Owing  to  transportation  and  other 
difficulties,  the  St.  Louis  Car  Company, 
to  which  the  contract  for  the  cars  was 
awarded,  was  unable  to  supply  them 
in  time  to  permit  compliance  with  the 
commission's  order.  At  the  hearing  on 
Oct.  9,  John  I.  Beggs,  president  of  the 
Milwaukee  Electric  Railway  &  Light 
Company  and  also  of  the  St.  Louis  Car 
Company,  testified  that  deliveries  on  the 
new  cars  would  begin  on  Nov.  1,  1920, 
and  would  continue  until  the  100  new 
cars  are  in  operation. 


October  23,  1920 
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P.  R.  T.  Deficit  Decreasing 

Summary    Presented    of    Earnings    for 

September  and  for  the  Nine  Months 

Ended  Sept.  30 

After  deducting  fixed  charges,  which 
amounted  to  $820,873,  the  Philadelphia 
Rapid  Transit  Company  shows  a  defi- 
cit for  the  month  of  September  of 
$50,860,  as  against  a  net  income  of 
$205,359  for  the  same  month  of  1919. 
This  deficit  for  September  contrasted 
with  the  showing  for  the  month  of 
August  indicates  an  improvement.  The 
company  in  its  report  makes  mention 
of  a  deferred  wage  adjustment  amount- 


comes  due  the  money  may  be  forth- 
coming. The  total  sum  due  on  Oct.  1 
was  $87,000.  It  is  the  interest  accumu- 
lated on  outstanding  bonded  indebted- 
ness totaling  $2,500,000,  issued  for 
three  years  at  7  per  cent. 

An  interest  payment  due  on  Nov.  1 
totals  $278,930.  An  additional  sum 
will  be  necessary  to  retire  1  per  cent 
of  the  bonds  for  the  sinking  fund, 
which  is  provided  for  annually.  Mr. 
Boettcher,  chairman,  said: 

The  company  cannot  pay  the  money  ai 
this  time.  That  does  not  mean,  however, 
that  we  will  not  be  able  to  pay  It  In  the 
near  future.  Of  course,  we  have  been  at  a 
big  expense  lately,  and  then  our  revenue 
was  cut  down  for  a  time  when  there  were 


SUMMARY    OF    EARNINGS    OF    PHILADELPHIA    RAPID    TRANSIT    COMPANY 

Percentage 
Ciiange 
Month  ended  Sept.  30,  1920  1920  1919  Over  1919 

Operating  revenue $3,093,995         $3,030,931  2. 1 

Operation  and  taxes 2,384,731  2,055,299  16.0 

Operating  income $709,264  $975,632  -27.3 

Non-operating  income 60,749  42,006  43 . 7 

GroSBincome $770,013         $1,017,638  -24.4 

Fixed  charges 820,873  812,279  1.1 

Deficit,  1920  — Net  Income,  1919 •        $50,860  $205,359         -125.0 

Deferred  wage  adjustment — 

Onemonth $187,500 

5  per  cent  return  on  P.  R.  T.  paid  in  capital — one 

month 125,000  $312,500 

Amount  by  which  gross  revenues  are  insufficient  to 
provide  for  operating  expenses,  taxes,  fixed  charges 
and  the  5  per  cent  return  upon  P.  R.  T.  stock $363,360 

Percentage 
Change 
Nine  Months  Fnded  Sept.  30,  1920  1920  1919         Over  1919 

Operating  revenue $27,854,734       $25,995,431  7.2 

Operation  and  taxes 20,560,230         17,888,629  15.0 

Operating  income $7,294,504         $8,106,802  -10.0 

Non-operating  income 422,351  396,095  6.6 

Grossincome $7,716,855         $8,502,897  -9  3 

Fixed  charges 7,356,843  7,295,944  0  8 

Netincome $360,012        $1,206,953  -70  2 

Deferred  wage  adjustment  —  four  months $750,000 

5  per  cent  return  on  P.  R.  T.  paid  in  capital,  nine  months 1,125,000  1,875.000 

Amount  by  which  gross  revenues  are  insufficient  to  provide  for  operating 

expenses,  taxes,  fixed  charges,  and  the  5  per  cent  return  upon  P.  R.  T. 

stock $1,514,989 

♦Deficit. 

ing  to  $187,500  and  a  5  per  cent  return  no  cars  running.     Before  the  second  pay- 

.      ,  i-         i.      omroAo       TT7'j.i_  ment    on    the    indebtedness    comes     due     I 

on  stock  amounting  to  $125,000.     With  think   it  highly  probable  that  we  -will   be 

these    two    items    considered    the    com-  able  to  meet  the  obligation.     I  do  not  think 

,  „i „  „    j„fi„;j.   „f  (toco  oen  there  is  any  possibility  of  a  receiver  being 

pany  shows  a  deficit  of  $363,360.  appointed.     In  the  meeting  of  the  directors 

For  the  nine  months  ended  Sept.  30  we   selected   a   committee   to   take    up    the 

. .  1  .     •        •  matter  and  see  what  can  be  done. 

the   company   shows    a   net   income   of  

^360,012,   which   is   a   decrease   of   70.2 

per  cent  over  the   net   income  for  the  RcCCivership   Hearing 

corresponding  period  of  1919.    The  com-  „       ^     .  ,,  --,..      c.  .i     ^  ^    n^  r 

pany   shows   a   deferred   wage    adjust-  Co"^  .^^  K^'^^^  ^.ty  Sets  Oct.  26  for 
ment  for  a  four  months'  period  amount-        Naming  Permanent  Receiver-Dra- 
ing  to  $750,000  and  with  a  5  per  cent  ""«*"=  ^PP^^'  ''^  Employees 

return    paid    on    stock    amounting    to         Judge  Stone  in  the  Federal  Court  at 

$1,125,000     the     company     shows     "an  Kansas  City,  Mo.,  on  Oct.  21  set  Oct. 

amount   by   which   gross    revenues   are  26  for  the  appointment  of  a  permanent 

insufficient"  of  $1,514,989.  receiver    or   receivers   for    the    Kansas 

City    Railways.      Many    other    matters 

„  ...  .  •    i    J    i       .         •  involved  will  also  be  heard  then,  includ- 

Committee  Appointed  to  Inquire  j^g  ^he  suggestions  of  supply  creditors 

Into  Denver  Finances  and  requests  for  immediate  determina- 

Members  of  the  board  of  directors  of  tion  of  the  status  of  contractors, 
the  Denver  (Col.)  Tramway  have  ap-  The  interests  represented  at  the  hear- 
pointed  a  committee  to  investigate  the  ing  before  the  court  on  Oct.  21  in  con- 
financial  condition  of  the  company  and  nection  with  matters  affecting  the 
formulate,  if  possible,  a  method  of  pre-  receivership  expressly  disclaimed  any 
venting  the  company  from  being  purpose  to  secure  the  appointment  of  a 
thrown  into  the  hands  of  a  receiver.  receiver  who  would  conserve  any  special 

The  payment  on  bonded  indebtedness  interest.      The    representative    of    the 

-due  on'  Oct.  1  was  not  met,  but  it  is  committee    which    is    acting    for    the 

anticipated  that  within  the  six  months  bondholders,    however,    suggested    the 

intervening  before  another  payment  be-  appointment  of  James  D.  Mortimer  as 


receiver.  Kansas  City,  Kan.,  interests 
nominated  L.  H.  Chapman,  now  Water 
and  Light  Commissioner,  who  has  built 
up  the  light  plant  on  the  Kansas  side. 

Three  intervening  petitions  were  filed. 
The  first  was  by  the  Continental  & 
Commercial  Trust  &  Savings  Bank, 
Chicago,  and  E.  F.  Swinney,  Kansas 
City,  trustees  under  the  first  mortgage. 
The  second  was  by  the  American  Car 
Company  in  the  interest  of  noteholders.' 
The  third  was  by  the  city  of  Ransfts 
City,  Mo.,  and  the  A.  S.  Heckert  Cohj 
struction  Company,  which  is  proceeding 
with  work  on  the  Twenty-thipd  Strfe6t 
viaduct.  Representatives  of  Wyandotte 
County  announced  that  the  county 
might  intervene  because  of  an  obliga- 
tion of  $800,000  concerning  the  use  of 
a  bridge  and  viaduct. 

Frank  Hagerman  announced  that  he 
was  in  court  to  represent  J.  O.  Armour 
and  nobody  else,  Mr.  Armour  having 
advanced  $1,000,000  for  interest,  $500,- 
000  for  equipment  and  other  sums  for 
other  purposes.  Mr.  Hagerman  receded 
from  any  implied  recommendations  of 
men  for  appointment  as.receiver. 

Henry  Russell  Platf  ^spoke  for  the 
protective  committee  representing  the 
bondholders. 

Colonel  Harbor,  City  Counselor  of 
Kansas  City,  Mo.,  declared  that  it  was 
possible  for  a  receiver  of  the  right  kind 
to  operate  the  property  in  the  public 
interest  without  any  further  increase  in 
fares.  He  also  declared  that  it  was 
impossible  for  the  company  ever  to  pay 
the  bonds  in  full  and  that  the  facts 
would  be  showTi  to  the  court. 

President  Kealy  Surprised 

A  dramatic  feature  of  the  proceed- 
ings was  the  presentation  to  the  court 
of  petitions  and  statements  from  em- 
ployees of  the  Kansas  City  Railways 
urging  that  there  be  no  disturbance  of 
present  pleasant  relations  between  the 
employees  and  the  company,  and  that 
Col.  P.  J.  Kealy,  now  president  of  the 
company,  be  made  one  of  the  receivers 
or  retained  as  operating  head  of  the 
company.  The  document  was  signed,  it 
was  said,  by  3,300  employees. 

John  B.  Pew,  attorney  presenting  the 
petition  by  the  employees  to  the  court, 
recited  t'he  steps  of  the  past  two  years 
which  have  built  up  the  present  har- 
monious organization.  The  most  impres- 
sive paragraph  of  the  document  was  the 
promise  by  these  signatories  that  they 
would  co-operate  heartily  with  the  re- 
ceivers and  the  court,  and  that  they 
would  resist  any  interruption  of  service. 

Colonel  Kealy,  to  the  court,  dis- 
claimed any  prior  knowledge  of  the 
action  of  the  employees.  He  expressed 
appreciation  of  the  compliment,  but 
asked  definitely  that  the  request  of  the 
men  be  disregarded. 

Mr.  Pew,  further  presenting  the  in- 
terest of  the  employees,  requested 
definite  assurance  that  they  would  be 
heard  by  the  court  and  receivers, 
although  he  said  that  the  men  had  no 
purpose  to  intervene  in  the  proceedings. 

There  was  no  intimation  as  to 
whether  a  single  receiver  or  several 
receivers  would  be  appointed. 
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Receivers  Would  Sell  Road 

Application  has  been  made  to  the 
Superior  Court  at  New  London,  Conn., 
by  Robert  W.  Perkins,  receiver  of  the 
Shore  Line  Electric  Railway,  to  sell  the 
Norwich  &  Westerly  Railway.  Petitions 
have  been  signed  for  authority  to  dis- 
continue the  operation  of  the  road  on 
Nov.  15  if  it  should  be  deemed  advisable 
by  the  receiver  so  to  do.  The  applica- 
tion names  $191,047  as  the  price  at 
which  the  road  could  be  sold,  but  Mr. 
Perkins  states  that  this  did  not  mean 
that  he  has  a  customer  who  would  take 
the  road  at  that  price.  Rather  it  is  an 
"upset  price"  on  which  the  court  is  to 
be  asked  to  give  him  authority  to  sell 
in  case  he  can  find  a  customer  at  that 
figure  or  better.  In  regard  to  the 
application  to  discontinue  the  line  Mr. 
Perkins  said  it  did  not  necessarily  imply 
that  the  road  was  to  be  discontinued  on 
that  date. 


Financial 
News  Notes 


Jitneys  Force  Suspension. — Electric 
railway  service  between  Danbury  and 
Bethel,  Conn.,  was  suspended  on  Oct. 
18  by  the  Danbury  &  Bethel  Street 
Railway  on  account  of  the  controversy 
ever  jitney  regulation  referred  to  in 
the  department  of  Traffic  and  Trans- 
portation elsewhere  in  this  issue. 

Interest  Payment  Ordered.  —  The 
Lnited  States  District  Court  has  or- 
dered Joseph  K.  Choate,  receiver,  to  pay 
the  coupons  on  the  Aurora,  Elgin  & 
Chicago  Railroad  first  mortgage  5  per 
cent  bonds,  which  was  due  on  April 
15.  The  necessary  funds  have  been  de- 
posited with  the  trustees. 

Milwaukee  Company  Sells  Bonds. — 
The  Milwaukee  Electric  Railway  & 
Light  Company,  Milwaukee,  Wis.,  has 
completed  the  sale  of  $5,000,000  of  7i 
per  cent  first  mortgage  bonds.  The 
proceeds  of  the  sale  will  be*  used  to 
finance  the  company's  new  power  plant 
now  under  construction.  The  bonds 
were  purchased  by  a  marketing  syndi- 
cate. They  will  be  retired  by  means 
of  a  3  per  cent  sinking  fund  each  year, 
«o  that  during  the  twenty-five  years 
the  issue  runs,  75  per  cent  will  be  paid 
off  at  the  maturity  date. 

City  Asks  Receiver  for  Railway. — 
The  suit  which  the  city  of  Davenport 
has  been  threatening  to  file  against 
the  Tri-City  Railway,  in  which  it  asks 
that  the  company  be  placed  in  the 
hands  of  the  receiver,  has  been  brought 
in  the  Scott  County  District  Court  by 
City  Attorney  U.  A.  Screechfield.  The 
filing  of  the  suit  is  in  accordance  with 
«  resolution  passed  by  the  City  Council 
several  weeks  ago.  The  petition  charges 
that  the  company  violated  the  terras  of 
its  franchise  by  '  failing  to  keep  its 
property  in  repair  and  by  charging  ex- 
cess fares,  that  the  cars  are  unsanitary 


and  cites  other  reasons  why  the  com- 
pany should  go  into  receivership. 

Interurban  Results  Improving.  — 
Harrison  B.  Freeman,  receiver  of  the 
Hartford  &  Springfield  Street  Railway, 
Warehouse  Point,  Conn.,  told  the  Supe- 
rior Court  an  Oct.  16  that  his  lines  had 
been  operating  at  a  profit  the  last  three 
months.  He  obtained  an  order  from 
the  court  to  continue  business  for  four 
more  months.  Operation  of  the  com- 
pany is  under  the  scrutiny  of  a  com- 
mittee which  represents  the  holders  of 
the  bonds  of  the  company.  Profits  dur- 
ing the  summer  were  reduced  by  the 
company's  inability  to  get  coal  at  any 
price,  but  on  the  whole  the  results  were 
fairly  satisfactory.  The  balance  over 
operating  expenses  in  June  was  $191.98; 
in  July,  $5,155,  and  in  August,  $2,195. 

Service  May  Be  Suspended  in  Con- 
cord.— At  a  recent  public  meeting  held 
in  the  Town  Hall  of  Concord  the  pres- 
ent status  of  the  Concord,  Maynard 
&  Hudson  Street  Railway,  Maynard, 
Mass.,  was  discussed.  D.  P.  Aber- 
crombie,  Jr.,  vice-president  and  gen- 
eral manager  of  the  road,  explained 
that  unless  financial  assistance  was 
rendered  by  the  residents  of  the  towns 
between  Concord  Centre  and  Concord 
Junction  electric  railway  service  in 
Concord  and  to  Maynard  would  be  sus- 
pended. The  company  has  for  some 
time  been  operating  in  this  section  at 
a  loss.  The  townspeople  have  already 
voted  against  extending  financial  aid 
to  the  railway. 

Master  Appointed  to  Conduct  Sale.— 
Announcement  was  made  on  Oct.  13  by 
United  States  District  Judge  Julius  M. 
Mayer  of  the  appointment  of  Francis 
M.  Scott,  former  justice  of  the  Appel- 
late Division  of  the  Supreme  Court,  as 
master  in  the  sale  at  auction  of  prop- 
erties owned  by  the  New  York  Rail- 
ways. The  sale  is  the  result  of  a  suit 
mstituted  by  the  bondholders'  commit- 
tee. Joseph  P.  Day  will  auction  the 
real  estate  holdings  of  the  company  on 
Nov.  9.  Included  in  the  offering  is  the 
carhouse  property  bounded  by  Fourth 
and  Lexington  Avenues  and  Thirty-sec- 
ond and  Thirty-third  Streets;  the  car- 
house  at  Madison  Avenue,  Eighty-fifth 
to  Eighty-sixth  Streets;  a  large  parcel 
of  property  on  Front  Street,  and 
several  on  East  Tenth  and  Eleventh 
Streets,  near  Avenue  C,  including  a 
large  warehouse. 

City  to  Use  Depreciation  Fund.— The 
depreciation  fund  of  the  Municipal 
Railway  of  San  Francisco  is  to  be  drawn 
upon  to  the  extent  of  $250,000  so  that 
the  work  on  the  city's  Hetch  Hetchy 
water-supply  project  can  go  on,  accord- 
ing to  reports  of  a  meeting  of  the  Board 
of  Supervisors  of  that  city  held  on  Oct. 
4.  This  action  by  the  Supervisors  was 
made  possible  through  a  resolution  pro- 
*  i?*;  i°V^^  '"^^  °'  $250,000  worth 
f  ,^.I^^^^y  ^«**''  bonds  maturing 
from  1930  to  1932  and  carrying  4i  per 

ntr^J"^"!*-    ""^^  *«"»«'«  are  to  be 

rL^^-,^^  *  T^'^  °*  *«  Municipal 
Ka  Iroad  depreciation  fund  as  a  finan- 
cia  investment  for  the  street  railway 
while  the  $250,000  cash  will  be  applfed 


to  the  credit  of  the  Hetch  Hetchy  proj- 
ect. Acting  Mayor  Ralph  McLeran 
made  the  statement  that  the  deprecia- 
tion fund  now  totals  about  $600,000.  He 
considered  the  transaction  a  good  in- 
vestment for  the  railroad  and  at  the 
same  time  a  great  benefit  to  the  water 
project  as,  in  the  absence  of  immediate 
cash  to  finance  the  bills,  all  operations 
would  have  to  be  abandoned  pending 
the  outcome  of  the  taxpayers'  suit 
against  the  cost-plus  fee  contract  with 
the  Construction  Company  of  North 
America  which  is  still  under  advisement 
in  the  court. 

I.  T.  S.  Subsidiary  Financing. — 
Emery,  Peck  &  Rockwood,  Chicago,  111., 
recently  offered  $650,000  of  five-year  8 
per  cent  bond-secured  convertible  gold 
notes  of  the  Danville,  Champaign  & 
Decatur  Railway  &  Light  Company  at 
100  and  interest.  The  proceeds  of  the 
issue  are  to  be  used  to  reimburse  the 
company  for  extensions  and  additions 
and  for  the  retirement  of  underlying 
bonds.  The  notes  are  guaranteed  un- 
conditionally, principal  and  interest, 
by  the  Illinois  Traction  Company.  The 
Danville,  Champaign  &  Decatur  Rail- 
way &  Light  Company  controls 
through  stock  ownership  the  proper- 
ties operating  substantially  all  the  elec- 
tric light  and  power,  gas,  steam  heat- 
ing and  electric  railway  systems  in  the 
Illinois  cities  of  Danville,  Champaign, 
Urbana  and  Decatur.  The  company  has 
outstanding  $730,000  of  6  per  cent 
cumulative  preferred  stock,  $3,688,000 
of  common  stock,  $3,318,000  of  col- 
lateral trust  5's,  $650,000  of  five-year 
8  per  cent  secured  notes  (this  issue). 
In  addition  there  are  outstanding 
$1,980,000  of  underlying  bonds  on  mort- 
gages which  are  now  closed. 

Intercorporate  Claims  Adjusted. — A 
decree  has  been  entered  by  Presiding 
Justice  Tanner  in  the  Superior  Court, 
whereby  the  Providence  &  Danielson 
Railroad,  Providence,  R.  I.,  is  to  pay 
Receiver  Cornelius  S.  Sweetland  of  the 
United  Traction  &  Electric  Company 
$60,000  in  settlement  of  claims.  The 
payment  of  $60,000  is  to  be  made  from 
the  $200,000  damages  which  the  city 
has  agreed  to  pay  the  Danielson  line 
in  connection  with  the  condemnation 
proceedings  for  the  construction  of  the 
city  reservoir.  Decrees  were  entered  for 
the  purpose  of  obtaining  releases  from 
receivers  of  various  transportation 
roads  interested,  so  that  future  suits 
could  be  avoided.  Receiver  Sweetland 
will  hold  the  $60,000  in  trust  for  the 
Union  Railroad,  Pawtucket  Street  Rail- 
way and  the  Rhode  Island  Suburban 
Railway,  all  included  in  the  system  of 
the  United  Traction  &  Electric  Com- 
pany. The  remainder  of  the  $200,000 
city  payment  is  to  be  split,  $100,000  to 
the  Federal  trustees  and  $40,000  for  the 
Providence  &  Danielson  Railroad.  The 
$60,000  payment  is  to  be  in  lieu  of 
all  claims  against  the  Danielson  line 
by  all  the  companies  involved  for  losses 
and  deficits  incurred  by  operation  of 
the  Danielson  road  by  the  Rhode  Island 
Company  receivers  from  the  begin- 
ning of  the  receivership  to  and  includ- 
ing Sept.  6,  1920. 
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Cleveland  Increase  Soon 

City      Council     Autliorizes     Two-Cent 

Advance  in  Company's  Operating  and 

Maintenance  Allowances 

The  City  Council  of  Cleveland,  Ohio, 
has  granted  the  Cleveland  Railway  a 
total  increase  of  2  cents  a  car-mile  in 
its  operating  and  maintenance  allow- 
ances. The  Council  took  action  at  the 
urgent  request  of  John  J.  Stanley, 
president  of  the  company,  who  late  in 
August  notified  the  city  authorities  that 
the  interest  fund  would  fall  below  the 
minimum  of  $300,000  on  Aug.  30.  The 
increase  in  allowances  for  operation 
and  maintenance  presupposes  an  auto- 
matic advance  in  fare  to  a  6-cent  cash 
basis,  with  nine  tickets  for  50  cents  and 
1  cent  for  each  transfer. 

The  advance  in  allowances  dates  from 
Oct.  1  and  was  granted  for  six  months 
only.  The  expected  higher  fare  will 
probably  not  be  for  longer  than  that 
period,  according  to  Street  Railroad 
Commissioner  Fielder  Sanders.  The 
fare  rise  may  not  come  before  the 
middle  of  November,  or  it  may  come 
during  the  present  month  when  the 
September  interest  figures  are  estab- 
lished. 

Refuses  4.5-Cent  Advance 
The  increased  allowances  were  made 
necessary  by  expenditures  of  over  4i 
cents  a  car-mile  more  than  the  allow- 
ances in  the  last  three  months,  the  com- 
missioner informed  the  street  railway 
committee  of  the  Council.  Commis- 
sioner Sanders  refused  to  sanction  a  4.5- 
cent  increase.  The  six  months'  limit 
was  fixed,  the  commissioner  explained, 
because  he  anticipates  a  drop  in  prices 
which  would  reduce  expenses,  make  a 
high  allowance  unnecessary  and  prob- 
ably bring  back  the  present  fare. 

Commissioner  Sanders,  commenting 
on  the  Council's  action,  said: 

This  means  the  interest  fund  will  go 
down  and  the  fare  will  inevitably  go  up. 

I  say  to  you,  frankly,  I  don't  believe  this 
railroad  can  be  operated  much  longer  on  a 
5-cent  fare.  Whether  the  break  will  come 
in  two  weeks  or  six,  I  do  not  know,  but 
revenues  the  last  two  or  three  weeks  have 
not  been  holding  up  and  the  maximum  faxe 
may  come  sooner  than  was  expected.  We 
are  only  doing  the  just  thing  in  raising  the 
allowances. 

The  Council  also  granted  the  com- 
pany authority  to  reimburse  itself  for 
the  deficiency  incurred  up  to  Oct.  1,  at 
the  rate  of  not  less  than  $25,000  a 
month,  the  exact  sum  to  be  left  to  the 
discretion  of  the  commissioner.  The 
deficit  from  the  first  of  the  year  to  Sept. 
1  was  $332,534.  It  resulted  from  costs 
being  higher  than  the  allowances,  which 
were  28  cents  a  car-mile  for  operation 
and  10  cents  a  car-mile  for  mainte- 
nance. The  new  allowances  will  be  29 
cents  for  operation  and  11  cents  for 
maintenance.  The  interest  fund,  which 
is  the  fare  gage,  is  figured  on  allow- 


ances and  not  actual  expenditures. 
When  the  fund  drops  below  $300,000 
the  fare  goes  up  automatically.  It  was 
$316,000  Aug.  1.  If  the  drop  for  Sep- 
tember maintains  the  average  of  the 
previous  six  months  the  interest  fund 
is  below  the  turning  point.  The  city 
will  seek  to  enjoin  the  company  from 
collecting  the  maximum  fare  unless  the 
fund  is  more  than  $71,813  below  $300,- 
000.  This  $71,813  is  the  sum  the  com- 
pany paid  its  stockholders  during  the 
controversy  over  an  increase  in  the  rate 
of  dividend  from  6  to  7  per  cent,  later 
defeated  at  the  polls.  The  city  is  try- 
ing to  get  it  back. 


Seattle  $500,000  Behind 

In  the  second  public  speech  within 
a  week  on  the  question  of  the  municipal 
railway.  Mayor  Hugh  M.  Caldwell  of 
Seattle,  Wash.,  suggested  as  a  pos- 
sible alternative  to  a  further  advance 
ill  fare  an  increase  in  the  city's  gen- 
eral  fund    tax   levy   to   provide    addi- 


From  the  Seattle  Daily   Times 
"THE  HOLE  IN  THE  TOKEN" 

tional  money  for  the  operation  of  the 
railway.  He  said  that  the  road  has 
been  operating  at  a  loss.  The  Mayor 
read  a  list  of  ten  cities  with  fares 
ranging  up  to  8  cents,  as  compared 
with  6i  cents  charged  in  Seattle. 
He  submitted  figures  which  indicated 
that  only  during  one  month  of  the  past 
year  have  the  receipts  of  the  road  ex- 
ceeded the  expenditures.  On  Sept.  30, 
the  railway  was  more  than  $500,000 
"in  the  red." 

During  August  of  this  year,  a  total 
of  9,964,000  people  rode  on  the  cars, 
as  compared  with  11,942,000  during 
August  of  last  year.  Mayor  Caldwell 
asserted  that  he  had  not  formed  a  defi- 
nite opinion  as  to  what  was  the  best 
thing  for  the  City  Council  to  do  in 
regard  to  the  railway  problem,  but  that 
he  was  anxious  to  have  it  discussed 
and  considered  by  the  people  of  the  city, 
so  that  their  wishes  in  the  matter 
might  be  crystallized. 


Eight  Cents  Asked  in  Lincoln 

The  Lincoln  (Neb.)  Traction  Com- 
pany has  applied  to  the  State  Railway 
Commission  for  authority  to  raise  its 
cash  fare  to  a  basis  of  at  least  8  cents 
as  an  emergency  measure.  The  company 
asks  permission  to  sell  four  tokens  for 
30  cents.  It  now  charges  a  7-cent  cash 
fare  with  three  tokens  for  20  cents. 
The  higher  fares  are  requested  pending 
the  fixing  of  permanent  rates  by  the 
commission. 

The  company  also  asks  for  an  in- 
crease in  its  allowance  for  maintenance 
and  depreciation.  This  latter  charge  as 
fixed  by  the  commission  is  7.2  per  cent. 
It  asks  that  this  be  increased  to  9  per 
cent  of  the  valuation  of  depreciable 
property  as  heretofore  fixed  by  the  com- 
mission. This  will  add  $40,000  a  year 
to  the  operating  expenses  of  the  com- 
pany. 

The  company  represents  in  its  appli- 
cation that  on  a  7.2  per  cent  basis  for 
maintenance  and  depreciation  the  de- 
ficit at  the  end  of  the  year  will  be 
$21,292.  With  the  $40,000  added  this 
will  make  a  total  deficit  of  $61,000  for 
the  year.  The  report  of  passengers 
carried  from  1915  to  Sept.  1,  1920, 
shows  a  falling  off  of  approximately 
6  per  cent  for  1920  as  compared  with 
the  year  1919.  It  alleges  this  is  en- 
tirely due  to  the  increased  use  of  the 
automobile.  The  report  shows  the 
main  decrease  is  on  lines  where  auto- 
mobiles are  largely  used.  Another  rea- 
son for  asking  for  an  increase  in  the 
present  emergency  rate  is  the  increase 
of  $1.80  a  ton  in  the  cost  of  coal  for 
fuel  since  Jan.  1,  1920,  and  an  in- 
crease in  freight  rates  on  all  material 
since  Sept.  1. 


Recount  Asked  on  Duluth  Vote 

The  Duluth  (Minn.)  Street  Railway 
on  Oct.  15  filed  with  the  Federal  Dis- 
trict Court  at  Duluth  a  petition  for  a 
recount  of  the  votes  cast  in  the  special 
referendum  election  on  Oct.  4  in  which 
the  company  was  refused  an  increase 
in  fare  from  6  cents  to  6  cents.  The 
company  charged  irregularities  and 
errors  in  the  counting  of  the  ballots. 
The  official  count  showed  that  the  prop- 
osition to  allow  the  company  to  raise 
its  fare  had  been  rejected  by  6S6 
votes. 

Following  the  announcement  by  Her- 
bert Warren,  general  manager  of  the 
company,  that  the  service  would  be 
materially  cut  to  allow  a  10  per  cent 
increase  in  wages  to  the  employees. 
City  Attorney  John  E.  Samuelson  has 
given  an  opinion  that  the  City  Council 
has  the  right  to  order  changes  in  the 
schedules  as  it  sees  fit  and  proper.  On 
Oct.  11  the  company  laid  off  several  of 
its  crews  and  discontinued  all  owl  cars, 
contending  that  it  had  no  funds  with 
which  to  meet  the  demands  of  the  men 
for  higher  wages  and  that  it  would  be 
necessary  to  cut  the  service.  No  com- 
plaint has  yet  been  made  to  the  City 
Council  of  the  cut  in  service  and  to 
date  no  action  has  been  taken  to  force 
the  railway  to  put  on  more  cars. 
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Seven  Cents  in  Philadelphia 

Temporary  Rate  Fixed  by  Commission  Pending  Determination  of 
Valuation — Tickets  at  Six  and  a  Quarter  Cents 

The  Philadelphia  Rapid  Transit  Company  was  directed  on  Oct.  18  by  the 
Public  Service  Commission  of  Pennsylvania  to  file  with  that  body  not  later 
than  Oct.  29  a  tariff  to  become  effective  on  Nov.  1,  providing  for  a  7-cent  cash 
fare  and  a  6i-cent  rate  of  fare  where  coupon  tickets  in  blocks  of  four  are 
purchased,  with  the  present  transfer  and  exchange  ticket  privileges  remaining 
in  force.  The  new  rates  are  to  continue  for  a  period  of  six  months  unless  the 
commission  directs  a  different  rate  of  fare  prior  to  that  time.  Tickets  are  to 
be  put  on  sale  by  the  railway  at  its  offices  and  are  to  be  sold  by  conductors. 
The  company  is  to  file  with  the  commission  monthly  reports  of  its  receipts  and 
expenditures.     The  company  has  agreed  to  accept  the  order. 


THE  order  of  the  commission  is 
simply  a  temporary  finding.  That 
body  will  not  undertake  to  fix 
any  permanent  rate  of  fare  until  the 
valuation  of  the  railway  has  been  com- 
pleted. This  work  will  take  several 
months  and  the  testimony  presented  at 
the  hearings  showed  that  unless  the 
railway  received  immediate  relief  by 
having  provision  made  for  more  rev- 
•enue  it  could  not  continue  to  operate 
and  would  suffer  such  financial  embar- 
rassment as  would  prevent  its  giving 
proper  service.  In  the  opinion  of  the 
■commission  this  would  be  a  catastrophe 
to  the  community  at  large.  In  conse- 
quence the  commission  announced  that 
it  was  prepared  to  permit  the  company 
to  file  a  new  schedule  which  would  pro- 
vide more  revenue. 

On  June  1,  the  company  filed  a  tariff 
providing  for  the  elimination  of  free 
transfers  and  the  extending  of  the  3- 
cent  exthange  charge  to  all  points  in 
the  city  at  which  free  transfers  nad 
theretofore  been  honored.  At  the  public 
hearing  in  Philadelphia  before  the  com- 
mission the  city  of  Philadelphia  pre- 
sented objections  to  this  new  schedule. 

Asked  Charge  for  Transfers 

At  the  suggestion  of  the  commission, 
this  tariff  was  voluntarily  suspended 
and  later,  by  order  of  the  commission, 
dated  July  26,  1920,  the  company  was 
directed  to  make  no  change  in  its  tariff, 
effective  prior  to  July  1,  1920,  until  the 
commission  should  take  final  action. 
The  company  later  withdrew  the  tariff 
and  the  commission  revoked  its  order 
of  July  26,  in  so  far  as  it  related  to  the 
rates. 

The  company  then  sought  the  consent 
of  City  Councils  of  Philadelphia  to  a 
change  m  the  rate  of  fare  under  the 
1907  contract.  This  consent  the  City 
Council  did  not  give,  and  on  Oct.  4 
the  company  asked  to  be  permitted  to 
file  a  new  schedule  to  become  effective 
upon  one  day's  notice,  which  schedule 
provided  for  the  elimination  of  all  ex- 
change tickets  and  all  free  transfers 
and  for  a  5-cent  straight  fare. 

Considerable  testimony  was  taken  in 
connection  with  this  petition  and  a  very 
careful  investigation  of  the  matter  was 
made  by  the  Bureau  of  Engineering  of 
the  Public  Service  Commission.  As  a 
result  of  its  study  of  the  matter  the 
commission  is  convinced  that  to  elimi- 
nate all  exchange  tickets  and  free  trans- 
fers would  result  in  a  discrimination 
against  certain  sections  of  the  city  and 


would  impose  upon  a  large  number  of 
the  car  riders  a  burden  which  would  not 
be  fair  and  equitable. 

Wage  Increase  Deferred 

At  the  hearings  T.  E.  Mitten,  presi- 
dent of  the  Philadelphia  Rapid  Transit 
Company,  testified  that  the  company 
had  been  unable  to  pay  its  employees 
the  rate  of  wage  agreed  upon  between 
the  company  and  the  men  and  that  they 
voluntarily  waived  payment  of  the  in- 
creased wages  until  such  time  as  the 
revenues  of  the  company  could  be  in- 
creased to  an  extent  that  would  warrant 
the  payment  of  the  increased  wages. 
On  this  point  the  commission  said: 

That  the  wages  should  be  paid  and  that 
better  service  should  be  given  bv  the  Phil- 
adelphia Rapid  Transit  Company  to  the 
citizens  of  Philadelphia  is  beyond  question. 
The  Philadelphia  Rapid  Transit  Company 
has  been  directed  to  file  with  the  commis- 
sion an  inventory  of  its  property,  in  order 
that  the  commission  may  determine  the 
fair  value  of  its  used  and  useful  property 
as  a  basis  for  the  proper,  permanent  rate 
base. 

The  Bureau  of  Engineering  of  the 
Public  Service  Commission,  by  direction 
of  its  chief  engineer,  will,  in  association 
with  the  engineers  of  the  Philadelphia 
Rapid  Transit  Company  and  the  engi- 
neers of  the  city  of  Philadelphia,  make 
a  thorough  investigation  looking  to  the 
improvement  of  the  service  rendered  by 
the  company,  necessary  extensions  to 
the  system  and  needed  additional  equip- 
ment to  enable  the  company  to  give 
better  service  to  the  car-riding  public. 
It  will  promptly  submit  to  the  commis- 
sion recommendations  for  the  elimina- 
tion of  skip-stops  that  are  unduly  bur- 
densome and  dangerous  to  the  public. 


municipal  authorities  have  asked  the 
company  to  spend  approximately  $50,- 
000  for  track  improvements  and  paving 
between  its  rails  in  certain  Niagara 
Falls  streets. 


Ten  Cents  in  Connecticut 

The  Connecticut  Public  Utilities  Com- 
mission on  Oct.  22  authorized  the  Con- 
necticut Company,  New  Haven,  to 
charge  a  10-cent  fare.  The  new  rate 
is  to  apply  throughout  the  company's 
system.  The  company  has  been  oper- 
ating at  a  7-cent  fare  since  early  in 
August.  The  members  of  the  commis- 
sion approved  the  increase  by  a  vote  of 
two  to  one. 

At  a  hearing  before  the  commission 
on  Oct.  1  Lucius  S.  Storrs,  president  of 
the  railway,  and  other  company  offi- 
cials testified  that  the  7-cent  fare  had 
proved  entirely  inadequate  and  that  a 
fare  of  10  cents  was  needed  if  the  sys- 
tem was  to  remain  intact.  Evidence 
was  introduced  at  the  hearing  to  show 
that  total  receipts  for  the  first  ei,?ht 
months  of  1920  amounted  to  $12,715,017. 
The  estimated  expenses  of  the  company 
to  Dec.  31,  1920,  were  placed  at 
$15,657,222. 


Transportation 
News  Notes 


Asks  Seven-Cent  Fare 

The  International  Railway,  Buffalo, 
N.  Y.,  has  asked  the  City  Council  of 
Niagara  Falls  to  approve  a  7-cent  fare 
for  the  company's  lines  in  that  city. 
A  5-cent  fare  is  now  being  charged.  In 
a  letter  to  the  municipal  authorities,  H. 
G.  Tulley,  president  of  the  Interna- 
tional, says  that  if  the  company  is 
expected  to  make  large  capital  expen- 
ditures for  paving  and  track  improve- 
ments in  Niagara  Falls  some  relief 
must  be  obtained  from  the  conditions 
which  now  exist.  It  is  suggested  that 
action  be  taken  by  the  city  looking  to 
the  submission  to  the  Public  Service 
Commission  the  question  of  whether 
the  company  is  entitled  to  more  revenue 
to  meet  this  and  other  necessary  expen- 
ditures    in     its     public     service.     The 


Seven  Cents  in  Hot  Springs.— A  7- 
cent  cash  fare  went  into  effect  on  the 
lines  of  the  Hot  Springs  (Ark.)  Street 
Railway  on  Sept.  25.  The  company  has 
been  charging  a  6-cent  fare  since  Sep- 
tember, 1919.  Prior  to  that  time  the 
fare  was  5  cents. 

Seven  Cents  in  Selma.— The  Selma 
(Ala.)  Electric  Railway  on  Oct.  1  raised 
its  fare  from  6  cents  to  7  cents.  At  the 
same  time  rates  for  "owl"  service  were 
raised  to  10  cents.  The  company  re- 
cently increased  the  wages  of  its  motor- 
men  and  conductors. 

One-cent  Rise  on  Interurban.  —  The 
Hagerstown  &  Frederick  Railway,  Ha- 
gerstown,  Md.,  will  raise  its  interurban 
rates  from  7  cents  to  8  cents  in  each 
zone,  beginning  Oct.  1.  Tickets  will  be 
sold  at  the  rate  of  thirteen  for  $1.  City 
fares  in  Hagerstown  and  Frederick  will 
remain  at  7  cents  cash,  with  five  tickets 
for  30  cents. 

Seven   Cents   on   Houghton   Lines. — 

Fares    on   the   lines   of  the   Houghton  || 
County   Traction    Company,   Houghton,    " 
Mich.,  have  been  raised  from  6  cents  to 
7    cents    in    each    zone.      Four    tickets 
are  sold  for  25  cents.     The  new  rates     j 
were  authorized  by  the  Michigan  Pub- 
lic Utilities  Commission,  and  were  put 
into  effect  on  Aug.  16. 

No  Advance  in  Scranton. — The  Penn- 
sylvania Public  Service  Commission  has 
denied  the  petition  of  the  Scranton 
Railway  for  an  increase  in  fare  to   10 
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cents  on  its  Scranton  city  lines.  The 
commission  declined  to  permit  an  ad- 
vance in  fare  at  this  time  owing  to  the 
fact  that  the  valuation  of  the  com- 
pany's property  had  not  been  completed. 
Wants  More  in  Kingston.  —  The 
Kingston  (N.  Y.)  Consolidated  Rail- 
road has  petitioned  the  State  Public 
Service  Commission,  Second  District, 
for  an  increase  in  fare.  The  company 
asks  the  commission  to  fix  such  a  rate 
which,  after  investigation,  it  shall  find 
just  and  reasonable.  The  present  fare 
is  6  cents. 

Eight  Cents  in  Ashtabula. — An  8-cent 
cash  fare  took  effect  in  Ashtabula,  Ohio, 
on  Sept.  10.  The  City  Council  had  pre- 
viously approved  a  recommendation  of 
^Federal  Judge  D.  C.  Westenhaver  that 
the  Ashtabula  Rapid  Transit  Company 
be  permitted  to  raise  its  rates.  Four 
tickets  are  sold  for  30  cents.  The  fare 
■was  formerly  5  cents. 

Fares  up  on  Interurban. — Fares  on 
the  interurban  lines  of  the  Peninsular 
Railway,  San  Jose,  Cal.,  have  increased 
20  per  cent  by  authority  of  the  State 
Railroad  Commission.  The  new  rates 
took  effect  on  Oct.  16.  The  round  trip 
Tate,  including  war  tax,  between  San 
Jose  and  Palo  Alto  is  now  78  cents, 
Los  Gatos  52  cents,  Campbell  30  cents. 
The  company  has  never  paid  a  divi- 
dend. 

Will  Vote  Again  on  Denver  Fare. — 
Citizens  of  Denver,  Col.,  will  again  be 
■called  upon  at  a  special  election  in  the 
spring  of  1921  to  decide  the  question 
of  the  fare  to  be  charged  by  the  Den- 
ver Tramway.  An  initiated  bill  pro- 
viding that  the  fare  be  reduced  from  6 
cents  to  5  cents  was  recently  presented 
to  the  City  Council.  The  Council,  after 
consideration  of  the  proposal,  decided 
to  submit  the  matter  to  a  popular  vote. 

Cities  Fight  Fare  Advance. — Steps 
have  been  taken  by  the  city  authorities 
of  Louisville,  Ky.,  and  New  Albany  and 
Jeffersonville,  Ind.,  to  oppose  an  in- 
crease in  fares  by  the  Louisville  & 
Northern  Railway  &  Lighting  Company, 
New  Albany.  The  company  propose'^ 
to  raise  its  fares  between  Louisville  and 
the  cities  of  Indiana  from  7  cents  to  10 
cents  on  Oct.  31.  The  sale  of  commuta- 
tion tickets  is  to  be  discontinued. 

Asks  Rise  on  Kansas  Line. — Appli- 
cation has  been  made  to  the  Kansas 
Court  of  Industrial  Relations  by  the 
Manhattan  City  i&  Interurban  Rail- 
way, Manhattan,  for  permission  to  raise 
its  fare  on  its  lines  in  Manhattan  from 
5  cents  to  10  cents.  The  company  pro- 
poses to  sell  four  tickets  for  30  cents. 
It  is  also  proposed  to  raise  the  fait 
on  the  interurban  lines  from  a  basis  of 
2.4  cents  a  mile  to  one  of  3  cents  a 
mile. 

Will  Argue  Jitneys'  Rights. — Final 
arguments  on  the  petition  of  the  Pub- 
lic Service  Railway,  Newark,  N.  J.,  to 
have  thirty-one  operators  of  motor 
buses  competing  with  its  lines  ruled 
off  the  streets  will  be  heard  in  the 
Court  of  Chancery  in  Jersey  City  on 
Dec.  13.  The  busmen  recently  filed 
their  answers  to  the  railway's  com- 
plaint.    They  contended  that  the  inter- 


est of  the  public  demanded  the  contin- 
uance of  the  bus  service. 

Ten   Cents   on   Suburban   Line. — The 

Connecticut  Public  Utilities  Commis- 
sion has  authorized  the  Waterbury  & 
Milldale  Tramway,  Waterbury,  to  raise 
its  fare  to  10  cents.  At  hearings  before 
the  commission  the  company  showed 
that  in  1918  it  operated  at  a  net  loss 
of  $12,597.  Its  operating  deficit  for 
1919  amounted  to  $25,505.  The  com- 
mission denied  a  petition  filed  by 
patrons  of  the  road  asking  that  the 
fare  increase  be  refused. 

Seven  Cents  in  Plattsburgh. — The 
Public  Service  Commission,  Second  Dis- 
trict, has  authorized  the  Plattsburgh 
(N.  y.)  Traction  Company  to  increase 
its  maximum  fare  between  any  two 
points  on  its  line  within  Plattsburgh 
from  5  cents  to  7  cents.  The  city  au- 
thorities recently  waived  a  franchise 
restriction  limiting  the  fare  to  5  cents, 
provided  the  commission  found  that  the 
increase  was  justified.  There  was  no 
opposition  to  the  company's  application 
at  a  hearing  before  Commissioner  J.  A. 
Kellogg. 

Suspends     Everett     Increase.  —  The 

Washington  Public  Service  Commission 
has  suspended  for  a  period  of  ninety 
days  a  proposed  increase  in  rates  by  the 
Puget  Sound  International  Power  Com- 
pany, Everett,  operating  the  electric 
railway  system  in  the  city  of  Everett. 
This  action  was  taken  when  a  complaint 
was  received  by  the  commission  from 
the  city  attorney  of  Everett,  against 
the  rates,  which  were  to  have  gone  into 
effect  on  Oct.  1.  The  company  pro- 
posed to  replace  the  present  5-cent  fare 
with  one  of  10  cents. 

More  Buses  for  Wilmington. — The 
Wilmington  &  Suburban  Transportation 
Company  has  been  incorporated  under 
the  laws  of  the  State  of  Delaware  to 
operate  a  line  of  motor  buses  in  Wil- 
mington. The  company  is  capitalized  at 
$50,000.  It  proposes  to  begin  operation 
before  the  end  of  October.  Each  bus 
will  seat  twenty-eight  persons  and  will 
be  fitted  with  cross  seats  and  a  vesti- 
bule. Officers  of  the  new  company  are: 
President,  Leslie  R.  Casperson;  treas- 
urer, Harry  Butler;  secretary,  George 
McGee. 

City  Lines  on  Mileage  Basis. — A 
petition  asking  an  increase  in  fares  has 
been  presented  to  the  Indiana  Public 
Service  Commission  by  the  Terre 
Haute,  Indianapolis  &  Eastern  Trac- 
tion Company,  Indianapolis.  The  pe- 
tition asks  a  passenger  fare  of  3  cents 
a  mile  in  Indianapolis  with  a  minimum 
charge  of  10  cents.  The  present  fare 
is  5  cents.  The  company  also  asks  the 
commission  to  grant  an  increase  in 
express  and  freight  rates.  The  com- 
pany operates  more  than  fifteen  miles 
of  line  within  the  city  on  various 
divisions. 

Wants  More  on  Interstate  Line. — The 
Steubenville,  East  Liverpool  &  Beaver 
Falls  Traction  Company,  East  Liver- 
pool, Ohio,  has  filed  a  new  tariff  with 
the  Interstate  Commerce  Commission, 
the  Ohio  Public  Utilities  Commission 
and    the   Pennsylvania    Public    Service 


Commission  under  which  a  zone  system 
is  to  be  installed.  The  increase  sought 
will  be  about  33i  per  cent.  The  com- 
pany operates  a  line  between  Vanport, 
Pa.,  and  Steubenville,  Ohio.  It  also  asks 
for  an  increase  from  5  cents  to  8  cents 
on  the  city  line  in  East  Liverpool. 

Asks  Higher  Commutation  Rates. — 
The  Schenectady  (N.  Y.)  Railway 
has  made  application  to  tha  Public 
Service  Commission  for  the  Second  Dis- 
trict, for  a  modification  of  orders  of  the 
commission  to  permit  it  to  abolish  cer- 
tain reduced  fare  rates  and  to  increase 
its  fifty-four-trip  commutation  ticket 
book  rates.  The  company  alleges  that 
notwithstanding  the  increased  fares  al- 
lowed in  July  the  revenue  of  the  com- 
pany is  insufficient  to  meet  increased 
wages  and  other  increased  costs.  The 
reduced  fare  rates  are  on  all  divi- 
sions. 

New  Railway  Guide. — A  new  pam- 
phlet has  been  issued  by  the  publicity 
department  of  the  San  Diego  (Cal.) 
Electric  Railway  for  free  distribution 
to  the  public.  It  contains  general  in- 
formation about  the  city,  beach  and 
suburban  railway  lines  of  San  Diego. 
It  tells  an  interesting  story  to  resi- 
dents of  the  city  and  is  a  valuable 
guide  for  strangers.  A  map  is  en- 
closed in  the  folder  showing  the  exact 
location  and  extension  of  the  railway 
lines.  Copies  of  this  "where-to-go" 
folder  can  be  obtained  at  any  infor- 
mation bureau. 

Compromise  on  Higher  Fare. — An- 
nouncement that  the  Youngstown  & 
Suburban  Railway,  Youngstown,  Ohio, 
would  give  up  the  franchise  under  which 
it  was  granted  an  increase  in  fare  from 
5  to  7  cents  was  made  on  Oct.  8  after 
ti  conference  between  officials  of  the 
company  and  Mayor  Fred  J.  Wamock. 
The  action  will  permit  repeal  of  the 
ordinance  at  the  next  session,  of  Coun- 
cil, which,  in  turn,  would  call  off 
the  referendum  on  the  ordinance  set 
for  Nov.  2.  In  recent  negotiations  with 
patrons  of  its  lines  the  company  offered 
to  incorporate  in  a  new  ordinance  a 
provision  for  the  sale  of  100  tickets 
for  $5.50. 

Would  End  Commutation  Tickets. — 

The  Pacific  Electric  Railway,  Los  Ange- 
les, Cal.,  has  applied  to  the  State  Rail- 
road Commission  for  permission  to  dis- 
continue the  sale  of  commutation  tick- 
ets between  Pasadena  and  Alhambra 
and  Los  Angeles.  The  company  also 
asks  authority  to  abrogate  the  transfer 
privilege  between  its  interurban  lines 
and  its  local  line  in  the  two  former 
cities.  The  prospect  of  motor-bus  com- 
petition is  given  by  the  railway  as  the 
reason  for  its  petition.  Two  petitions 
are  now  pending  before  the  commission 
for  authority  to  operate  bus  lines  in 
competition  with  those  of  the  railway 
in  Alhambra. 

Suburban  Line  Needs  More. — Appli- 
cation has  been  made  to  the  Public 
Service  Commission  for  the  Second  Dis- 
trict by  the  Hudson  Valley  Railway, 
Glens  Falls,  N.  Y.,  for  authority  to 
charge  10-cent  fare  within  each  local 
zone  outside  Glens  Falls  and  Saratoga 
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Springs,  excepting  in  the  zone  within 
Troy,  and  that  in  the  latter  zone  such 
rate  of  fare  be  established  as  may  be 
just  and  reasonable.  The  company 
alleges  that  nothwithstanding  the  fare 
now  in  effect  the  revenue  obtained  does 
not  yield  an  adequate  return  and  that 
it  has  not  received  since  Nov.  25,  1918, 
reasonable  compensation  for  the  service 
rendered. 

Wants  Parlor  Cars  Revived.— Will- 
iam C.  Culkins,  Street  Railway  Direc- 
tor of  Cincinnati,  Ohio,  has  suggested 
the  renewal  of  the  use  of  parlor  cars 
by  the  Cincinnati  Traction  Company. 
He  points  to  the  fact  that  delegates 
attending  conventions  in  the  "Queen 
City"  and  who  are  desirous  of  seeing 
the  outlying  districts  could  charter  par- 
lor cars,  which  could  be  given  the  right 
of  way  and  go  over  the  various  scenic 
routes  in  the  city.  Until  recently  such 
cars  were  frequently  used  in  Cincin- 
nati. The  convention  and  publicity  de- 
partment of  the  local  Chamber  of  Com- 
merce is  advocating  their  reintroduc- 
tion. 

Six  Cents  in  Aberdeen. — The  Gray's 
Harbor  Railway  &  Light  Company, 
Aberdeen,  Wash.,  has  raised  its  fare 
from  5  cents  to  6  cents  within  the  city 
limits  of  Aberdeen,  Hoquiam  and  Cos- 
mopolis,  and  from  10  cents  to  12  cents 
on  its  lines  between  any  two  of  the 
three  towns.  The  new  rates  were  au- 
thorized by  the  State  Public  Service 
Commission.  In  the  petition  the  com- 
pany asked  for  a  7-cent  fare.  With 
an  allowance  of  5  per  cent  decrease  in 
traffic  because  of  the  higher  fare,  the 
commission  finds  that  the  company 
should  be  able  to  earn  7.4  per  cent  on 
its  investment  if  its  operating  expenses 
repair  the  same  as  in  1919. 

Service  Withdrawn  Because  of  Jit- 
neys.— Electric  railway  service  be- 
tween Danbury  and  Bethel,  Conn.,  was 
suspended  on  Oct.  18.  Traffic  is  being 
handled  by  the  jitneys  and  steam  trains. 
The  discontinuance  of  electric  railway 
service  will  continue  until  the  City 
Council  of  Bethel  passes  an  ordinance 
barring  the  jitneys  from  the  highways 
where  electric  railway  cars  run.  The 
Board  of  Aldermen  of  Danbury  on  the 
night  of  Oct.  18  passed  an  ordinance 
barring  all  jitneys  from  the  streets  tra- 
versed by  the  cars  of  the  Danbury  & 
Bethel  Street  Railway.  The  railway  had 
announced  that  it  would  stop  all  service 
in  Danbury  on  Nov.  1  unless  jitney  bus 
traffic  was  restricted  to  the  side  streets 
not  used  by  the  trolley  cars. 

Will  Hear  Rate  Appeal.— The  Inter- 
state Commerce  Commission  has  or- 
dered a  hearing  in  Salt  Lake  City, 
Utah,  on  Nov.  1  of  the  appeal  taken 
by  a  number  of  railroads  from  the  de- 
cision of  the  Utah  Public  Utilities  Com- 
mission with  regard  to  increased 
freight  and  passenger  rates.  The  peti- 
tioners in  the  proceeding  are  the  Bam- 
berger Electric  Railroad,  Salt  Lake 
City,  the  Deep  Creek  Railroad,  A.  R. 
Baldwin,  as  receiver  of  the  Denver  & 
Rio  Grande  Railroad,  the  Tooele  Val- 
ley Railway,  the  Los  Angeles  &  Salt 
Lake  Railroad.  Oregon  Short  Line  Rail- 


road, the  Salt  Lake  &  Utah  Railroad, 
the  Southern  Pacific  Company,  and 
other  steam  and  electric  roads  han- 
dling intrastate  traffic. 

Suburban  Rates  Go  Up. — TariflFs  have 
been  filed  by  the  Twin  City  Rapid  Tran- 
sit Company,  Minneapolis,  Minn.,  pro- 
viding for  a  20  per  cent  increase  in  the 
fares  on  the  company's  lines  to  Still- 
water and  Lake  Minnetonka.  As  the 
rates  remain  within  the  limit  of  2  cents 
a  mile  provided  by  the  Minnesota  law, 
the  company  is  not  required  to  file  a 
petition  for  the  advance  with  the  State 
Railroad  and  Warehouse  Commission. 
The  new  rates  became  effective  within 
ten  days  of  Oct.  7.  The  advance 
amounts  to  1  cent  for  each  5-cent  zone. 
In  an  effort  to  improve  its  service  in 
Minneapolis  as  a  result  of  the  recent 
granting  of  a  6-cent  fare  on  the  city 
lines,  the  company  has  placed  in  opera- 
tion thirty  additional  cars  since  Aug. 
16. 

Wage  Rise  Brings  Fare  Plea. — The 
Cincinnati,  Newport  &  Covington  Rail- 
way, Covington,  Ky.,  the  employees  of 
which  were  recently  granted  a  20  per 
cent  increase  in  pay  by  a  board  of 
arbitration,  has  started  a  campaign  to 
have  the  cities  of  northern  Kentucky 
allow  it  to  raise  the  fare  from  5  cents 
to  8  cents.  Under  the  provisions  of 
present  franchises  granted  by  four 
Kentucky  towns  several  years  ago  the 
company  must  transport  passengers 
for  5  cents.  The  franchises  also  stipu- 
late that  cars  shall  be  operated  past  a 
given  point  at  least  every  fifteen  min- 
utes. The  company  has  been  sup- 
plying a  three-minute  service  and 
threatens  to  revert  back  to  the  schedule 
provided  in  the  franchises  if  an  increase 
in  fares  is  not  allowed. 

Opposes  Service  at  Cost. — Dr.  Henry 
Jameson,  chairman  of  the  board  of  di- 
rectors of  the  Indianapolis  (Ind.) 
Street  Railway,  declared  at  a  recent 
hearing  before  the  Indianapolis  City 
Council  that  he  was  opposed  to  the 
adoption  of  a  service-at-cost  plan  in 
Indianapolis.  Dr.  Jameson  several 
months  ago  expressed  himself  as  in 
favor  of  a  flexible  rate  of  fare  as  af- 
fording the  best  prospects  of  relieving 
the  company's  financial  condition.  At 
the  hearing  before  the  Council  he 
stated  that  his  change  in  attitude  had 
resulted  from  a  study  of  the  plan  as 
applied  in  other  cities.  Dr.  Jameson 
also  expressed  opposition  to  the  pas- 
sage of  an  ordinance  under  which  it  is 
proposed  to  reroute  the  company's  lines 
in   the  business   district  of  the   city. 

Repeals  Higher  Fare  Grant.— The 
City  Council  of  Pindlay,  Ohio,  has  re- 
pealed an  ordinance  under  the  terms  of 
which  the  Toledo,  Bowling  Green  & 
Southern  Traction  Company,  Findlay, 
was  given  permission  to  raise  its  fare 
from  5  cents  to  10  cents  on  its  local 
lines.  The  Council  took  this  action 
after  the  company  had  refused  to  ac- 
cept the  fare  ordinance  except  on  condi- 
tions which  the  city  would  not  grant. 
The  Council  authorized  the  company  to 
raise  its  fare  after  the  latter  had  made 
application  for  permission  to  abandon 


service  on  the  ground  that  operation  of 
the  cars  did  not  pay.  The  Council  re- 
fused this  request,  allowing  the  in- 
creased fare  as  an  alternative.  The  10- 
cent  rate  was  never  put  into  effect. 
The  company  has  since  applied  to  the 
Ohio  Public  Utilities  Commission  for 
permission  to  cease  operation. 

Ten  Cents  in  New  London. — A  10- 
cent  fare  was  placed  in  effect  on  Oct. 
15  on  the  New  London,  Conn.,  Division 
of  the  Connecticut  Company.  The 
New  London  lines,  formerly  operated 
by  the  Shore  Line  Electric  Railway, 
were  returned  to  the  Connecticut  Com- 
pany some  time  ago  under  a  court 
order.  The  Connecticut  Public  Utili- 
ties Commission  has  received  a  petition 
of  protest  from  the  citizens  of  New 
London  against  the  10-cent  fare.  The- 
petition  declares  that  the  new  rate  is 
unreasonable.  The  New  London  Com- 
mon Council  backed  up  the  citizens  in 
their  appeal  to  the  State  Commission. 
The  petition  asks  the  commission  to 
conduct  a  hearing  on  the  subject  and 
that  the  Connecticut  Company  be  di- 
rected to  show  cause  for  the  increase 
in  fares. 

Will   Raise  Northampton   Fares. — A 

new  schedule  of  rates  will  be  placed  in 
effect  on  the  Northampton  (Mass.) 
Street  Railway  on  Nov.  8.  On  the 
Easthampton  line  the  unit  of  fare  will 
be  raised  from  7  cents  to  8  cents,  mak- 
ing the  fare  between  Northampton  and 
Easthampton  16  cents.  Special  tickets, . 
good  on  all  lines  other  than  the  East- 
hampton line,  which  have  been  sold  at 
a  rate  of  five  for  50  cents,  will  be  sold 
at  a  rate  of  five  for  55  cents.  The 
unit  of  fare  on  all  but  the  Easthampton 
line  remains  at  7  cents.  By  the  use  of 
tickets  or  combinations  of  tickets  and 
cash  fares  the  following  rates  will  be 
in  effect:  Between  Northampton  and 
Williamsburg,  29  cents;  between 
Northampton  and  Leeds,  18  cents;  be- 
tween Northampton  and  Haydenville, 
22  cents,  and  between  Williamsburg 
and  Haydenville,  11  cents. 


New 
Publications 


Proceedings    of    the    National    Safety 

Council  for  1919 

Paper,  1457  pages.   Published  by  NationaJ  . 
Safety  Council,  Chicago,  111. 

This  publication  contains  the  detailed 
history  of  the  eighth  annual  Safety 
Congress,  held  at  Cleveland,  Ohio,  in 
1919.  There  are  41  pages  devoted  to 
the  Electric  Railway  Section,  covering 
a  discussion  of  safety  devices  and ' 
methods. 


The  Engineering  Index  for  1919 

Published    by    the    American    Society    of 
Mechanical  Engineers,  New  York  City. 

The  American  Society  of  Mechanical 

Engineers  took  over  the  publication  of 
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the  "Engineering  Index"  at  the  close  of 
1918  and  has  since  been  publishing  the 
index  monthly  as  a  part  of  Mechanical 
Engineering.  The  present  volume  is 
the  first  to  be  compiled  by  the  staff  of 
the  society  and  the  arrangement  of 
references  has  been  changed  to  render 
them  more  readily  accessible.  Whereas 
the  items  have  been  previously  grouped 
under  divisions  of  engineering,  such  as 
civil,  electrical,  mining,  mechanical, 
etc.,  in  this  volume  the  alphabetical  or 
dictionary  arrangement  has  been  em- 
ployed. Each  item  contains  the  exact 
title  of  the  article  indexed,  the  author's 
name,  the  name  of  the  periodical  In 
which  the  article  appeared,  the  volume 
number  and  date  of  publication  and  the 
page  numbers  and  numbers  of  figures 
in  the  articles.  Each  item  concludes 
"with  a  brief  note  summarizing  the 
article  indexed. 

This  index  contains  more  than  12,000 
items  referring  to  articles  in  nearly  700 
engineering  and  allied  technical  publi- 
cations. A  reference  list  of  the  pub- 
lications, giving  exact  titles,  place  of 
publication  and  frequency  of  Issue,  is 
included.  The  thoroughness  of  the 
work  is  indicated  by  the  fact  that  in 
preparing  the  items  the  engineering 
staff  of  the  society  has  reviewed  ap- 
proximately 1,100  periodicals,  reports 
fnd  other  publications  regularly  re- 
ceived by  the  Engineering  Societies 
Library.  These  are  printed  in  ten  dif- 
ferent languages. 


Proceedings   of  the   American   Electric 

Railway     Engineering    Association 

for  1919 

Published  by  the  American  Electric  Rail- 
"way  Association,  8  West  Fortieth  Street, 
New  York,  N.  Y.     400  pages. 

The  proceedings  cover  the  activities 
of  the  association  from  1916  to  1919, 
including  a  complete  report  of  the 
seventeenth  annual  convention,  held  at 
Atlantic  City  in  1919. 


Transactions  of  the  Institution  of  Civil 

Engineers  of  Ireland — Vol.  44 

Publishedi  by  the  Institution,  35  Dawson 
Street,   Dublin,   Ireland. 

This  volume  is  of  particular  interest 
to  electric  railway  men  as  it  includes 
a  paper  on  "Modem  Tramway  Track" 
by  Robert  B.  Holt.  Mr.  Holt  outlines 
the  European  methods  of  constructing 
street  railway  track,  practically  none 
of  which  include  the  use  of  the  custom- 
ary American  crosstie.  In  regard  to 
the  wear  of  rails,  it  is  stated  that  speed 
is  far  more  destructive  to  rails  than 
traffic  density.  Particular  emphasis  is 
placed  upon  the  contention  that  rails 
should  be  designed  with  a  convexity  of 
tread  of  about  12-in.  radius,  as  this  is 
approximately  the  shape  which  will  ulti- 
mately be  assumed  under  wear.  It  is 
said  that  much  unnecessary  wear  is 
caused  by  the  use  of  the  flat  "coned" 
tread  design. 

In  reference  to  rail  joints,  the  ther- 
mit welded  joint  is  said  to  be  the  stand- 
ard on  the  majority  of  English  tram- 
ways. Some  space  is  devoted  to  a  dis- 
cussion of  rail  corrugation,  and  it  is 
concluded  that  this  evil  can  be  miti- 
gated to  a  very  considerable  extent  by 
'•aising  the  elastic  limit  of  the  steel. 


Personal  Mention 


Mr.  Yungbluth  Promoted 

Former  Store-Keeper,  Pittsburgh  Rail- 
ways, Now  in  Charge  of  P.R.T. 
Supplies  Department 

B.  J.  Yungbluth,  formerly  store- 
keeper of  the  Pittsburgh  (Pa.)  Rail- 
ways, has  been  appointed  supervisor  of 
purchasing  and  supplies  of  the  Philadel- 
phia (Pa.)  Rapid  Transit  Company.  In 
his  new  position  Mr.  Yungbluth  will 
have  charge  of  the  purchasing,  supplies 
and  printing  departments  of  the  P.  R.  T. 
System.  Mr.  Yungbluth  resigned  his 
connection  with  the  Pittsburgh  Rail- 
ways last  January  to  become  connected 
with  the  Mitten  Management  Corpora- 
tion, Philadelphia,  for  which  he  has 
been  engaged  during  the  past  few 
months  in  a  study  of  the  general  sub- 
ject of  materials  and  supplies.  His  new 
appointment  took  effect  on  Oct.  1. 

Mr.  Yungbluth  was  born  on  August 
29,    1882,    in    Marquette,    Mich.     Upon 


u.  .J.   iLNCJBLUTH 


leaving  high  school  in  1899,  he  entered 
the  employ  of  the  Duluth,  South  Shore 
&  Atlantic  Railway,  at  Marquette. 
After  serving  in  various  capacities  in 
the  stores  department  for  about  a  year, 
he  entered  the  purchasing  department 
of  the  Mineral  Range  Railway,  at  Han- 
cock, Mich.,  where  he  acted  as  account- 
ant and  store-keeper  until  1905.  He 
then  resigned  to  become  chief  clerk  to 
the  general  store-keeper  of  the  Lake 
Shore  &  Michigan  Southern  Railway  at 
Cleveland,  Ohio.  Under  the  same  man- 
agement he  served  for  three  years  as 
store-keeper  of  the  Lake  Erie  &  West- 
ern Railroad  at  Lima,  Ohio. 

Leaving  the  steam  railroad  field  in 
1910,  Mr.  Yungbluth  entered  the  employ 
of  the  Pittsburgh  Railways,  where  he 
served  on  the  general  manager's  staff 
as  general  store-keeper  for  ten  years. 
Under  his  direction  the  stores  depart- 


ment, which  had  up  to  that  time  re- 
ceived little  attention,  was  completely 
reorganized  and  was  put  on  a  sound 
basis.  Mr.  Yungbluth  was  one  of  the 
first  to  apply  steam  railroad  methods  of 
store-keeping  to  the  electric  railway 
field.  As  a  result  of  his  efforts  the 
stores  department  of  the  Pittsburgh 
Railways  is  recogrnized  as  one  of  the 
best  of  its  class  in  the  country.  Mr. 
Yungbluth  has  contributed  a  number  of 
articles  to  the  Electric  Railway  Jour- 
nal dealing  with  the  efficient  handling 
of  problems  arising  in  this  branch  of 
the  service. 


George  W.  Bowie  has  resigned  as 
superintendent  of  transportation  of  the 
Augusta  Division  of  the  Androscoggin 
&  Kennebec  Railway,  Lewiston,  Maine. 

M.  L.  Ross  has  resigned  as  president 
and  superintendent  of  the  Vincennes 
(Ind.)  Traction  Company.  Mr.  Ross 
has  announced  no  plans  for  the  future. 
He  began  his  railway  experience  in  1906 
as  timekeeper  with  the  Jackson  Railway 
&  Light  Company,  Jackson,  Tenn. 

Ivy  L.  Lee  has  been  retained  by  the 
board  of  directors  of  the  Pennsylvania 
Railroad  to  act  in  an  advisory  capacity 
in  matters  of  publicity  and  public  rela- 
tions. In  the  conduct  of  this  work  Mr. 
Lee  will  report  to  the  president  and  the 
vice-president  and  will  co-operate  with 
the  publicity  department  of  the  com- 
pany. 

William  H.  Clarke  has  resigned  as  a 
vice-president  of  the  Byllesby  Engi- 
neering &  Management  Corporation, 
Chicago.  Mr.  Clarke  has  been  identi- 
fied with  the  Byllesby  organization  for 
a  number  of  years,  his  duties  being 
connected  for  the  most  part  with  the 
bond  department.  He  will  continue  in 
the  investment  banking  field. 

Joseph  A.  Phelan,  formerly  manager 
of  the  Gloucester  Division  of  the  East- 
ern Massachusetts  Street  Railway, 
Boston,  Mass.,  has  been  appointed  gen- 
eral superintendent  of  the  Rockford 
City  Traction  Company  and  the  Rock- 
ford  &  Interurban  Railway,  Rockford, 
111.  Mr.  Phelan  succeeds  C.  R.  Sim- 
cox,  resigned.  He  was  bom  at  Lynn, 
Mass.,  on  July  13,  1886.  He  began  his 
traction  experience  as  a  conductor  in 
the  employ  of  the  Bay  State  Street 
Railway,  then  the  Boston  &  Northern 
Street  Railway,  in  1904.  In  October, 
1906,  he  was  appointed  night  operating 
foreman  of  the  West  Lynn  carhouse 
and  was  subsequently  promoted  to  in- 
spector. In  the  fall  of  1917  he  was 
assigned  to  the  office  of  the  traffic  de- 
partment at  the  main  office  of  the  com- 
pany in  Boston,  and  in  February,  1918, 
was  promoted  to  chief  inspector  of  the 
Bay  State  System.  On  July  7,  1918, 
he  was  appointed  superintendent  of 
the  Quiney  Division. 
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Philip  H.  Gadsden  Heads  American  Association 

William  G.  Gove  Elected  President  of  Engineering   Association — 

Ray  P.  Stevens,  Traffic  and  Transportation —  J.  J.  Landers, 

Accountants' — John  J.  Reynolds,  Claims 

The  new  presidents  of  the  American  Electric  Railway  Association  and  its 
affiliated  organizations,  elected  at  the  recent  meeting  in  Atlantic  City,  are  all 
well  known  to  the  industry  at  large,  in  which  all  of  them  have  been  active  for 
many  years.  This  is  particularly  true  of  Mr.  Gadsden,  whose  work  has  long 
been  of  a  national  character.  As  regards  the  officers  of  the  affil-ated  associa- 
tions, however,  their  work  naturally  has  come  more  particularly  to  the  attention 
of  the  members  of  the  associations  with  which  they  are  immediately  affiliated. 
On  account  of  the  significance  of  the  positions  to  which  Messrs.  Gadsden,  Gove, 
Stevens,  Landers  and  Reynolds  have  been  advanced  and  the  need  which  goes 
with  each  office  for  co-operation  with  the  other  affiliated  bodies,  it  has  been 
deemed  expedient  to  review  the  careers  of  all  of  the  new  presidents,  both  inside 
and  outside  of  the  industry.  The  portraits  of  all  of  the  new  presidents  were 
published  in  the  Convention  Report  Issue  of  the  Electric  Railway  Journal, 
with  the  exception  of  that  of  John  J.  Reynolds  of  the  Claims  Association. 


PHILIP  H.  Gads:ien  is  president  of 
the  Charleston  Consolidated  Rail- 
way &  Lighting  Company,  Charles- 
ton, S.  C.  A  year  ago  Mr.  Gadsden, 
after  serving  as  chairman  of  the  Ameri- 
can Electric  Railway  War  Board,  was 
elected  vice-president  of  the  United  Gas 
Improvement  Company,  Philadelphia. 
In  this  capacity  he  took  charge  of  a  new 
department  of  national  public  relations 
of  that  organization.  The  United  Gas 
Improvoment  Company  is  owner  and 
operator  of  a  number  of  public  utilities 
throughout  the  country,  including  rail- 
way, gas  and  power  properties.  The 
establishment  by  such  an  important 
company  as  the  U.  G.  I.  of  a  public  re- 
lations organization  under  a  vice-presi- 
dent, and  his  appointment  to  that  office, 
should  be  of  great  assistance  to  Mr. 
Gadsden  in  the  work  to  which  he  has 
put  his  hand  in  helping  to  improve  the 
status  of  utilities. 

Mr.  Gadsden  represented  the  Ameri- 
can Electric  Railway  Association  on  the 
Federal  Electric  Railways  Commission. 
Mr.  Gadsden  himself  was  largely  re- 
sponsible for  making  the  commission's 
report  of  assistance  to  those  trying  to 
adjust  relations  so  that  railways  may 
function  properly.  He  is  now  chairman 
of  the  committee  on  national  relations 
of  the  national  association. 

Mr.  Gadsden  was  born  in  Charleston 
fifty-two  years  ago.  He  was  educated 
in  the  public  schools  of  that  city,  and 
afterward  in  the  South  Carolina  Uni- 
versity, at  Columbia,  which  university 
has  conferred  upon  him  the  degree  of 
Doctor  of  Laws.  A  man  of  broad  read- 
ing and  experience,  Mr.  Gadsden  is 
professionally  a  lawyer,  and  has  prac- 
ticed at  the  bar  for  fifteen  yeais.  He 
was  a  member  of  the  South  Carolina 
Legislature  for  six  years,  elected  by 
the  people  for  three  successive  terms. 
He  is  one  of  the  charter  members  of 
the  League  to  Enforce  Peace,  and  is 
given  credit  for  putting  the  word 
"Enforce"  in  its  name,  without  which 
the  league  would  have  merely  the  title 
of  a   pacifist  organization. 

As  a  consequence  of  his  work  in  De- 
half  of  public  utilities  during  the  war, 
Mr.  Gadsden  is  constantly  being  sought 
to  make  speeches,  and  because  of  the 
national  prominence  he  has  attained  in 


his  study  of  the  difficulties  of  public 
utilities,  he  is  now  being  urged  to  ex- 
plain those  difficulties  by  writing  arti- 
cles for  publication  in  popular  maga- 
zines. 

Wil'iam  G.  Gove,  elected  president 
of  the  Engineering  Association,  is 
superintendent  of  equipment  for  the 
Brooklyn  (N.  Y.)  Rapid  Transit  Sys- 
tem, and  engineer  of  car  equipment 
for  the  New  York  Municipal  Railway. 
He  has  been  identified  with  the  Engi- 
neering Association  since  its  inception 
and  was  largely  responsible  for  the 
work  of  its  organization.  After  leaving 
college  Mr.  Gove  began  work  in  civil 
engineering  on  irrigation  projects  on 
the  Pacific  Coast.  In  July,  1896,  he 
became  assistant  engineer  of  roadways 
for  the  Cincinnati  Street  Railway,  and 
in  March,  1899,  joined  the  force  of  the 
Boston  Elevated  Railway  as  an  assist- 
ant engineer. 

From  January,  1900,  to  May  of  the 
same  year,  Mr.  Gove  had  charge  of 
the  construction  and  equipment  of  the 
trial  trains  that  were  used  in  a  com- 
petitive t«st  in  the  old  Tremont  Street 
subway,  Boston.  These  tests  of  train 
operation  mark  an  epoch  in  electric 
railway  development  as  pointing  the 
way  to  train  operation  with  multiple 
unit  equipment.  After  the  tests  had 
been  completed  and  a  decision  reached 
as  to  the  type  of  equipment  to  be  used, 
Mr.  Gove  drew  up  the  specifications  and 
worked  up  the  designs  for  the  first 
elevated  cars  used  in  Boston.  Later  he 
was  associated  with  Messrs.  Winsor 
and  Lindall  in  the  construction  and 
equipment  of  additional  cars  for  their 
service. 

In  June,  1903,  Mr.  Gove  joined  the 
Brooklyn  Rapid  Transit  Company  as 
assistant  mechanical  engineer,  and  in 
December,  1905,  he  became  superintend- 
ent of  equipment  for  that  company. 

In  April,  1913,  he  had  the  duties  of 
engineer  of  car  equipment  of  the  New 
York  Municipal  Railway  added  to  his 
duties  of  superintendent  of  equipment 
for  the  Brooklyn  Rapid  Transit  Com- 
pany. The  design,  construction,  and 
equipment  of  the  new  subway  cars  for 
use  by  this  corporation  were  carried 
out  under  Mr.  Gove's  direction.  This 
type  of  subway  car  has  proved  most 


efficient  in  the  handling  of  passengers 
in  a  very  exacting  service,  and  their 
construction  embodied  many  new 
features.  The  reputation  of  this  car 
has  traveled  around  the  world,  as  is 
evidenced  by  its  influence  on  the  new 
London  underground  cars  and  those 
proposed  for  the  Sydney  suburban 
electrification.  The  New  York  Munici- 
pal Railway  has  now  provided  900  of 
these  cars  at  a  total  cost  of  $18,000,000 
and  the  n.ecessary  reconstruction  of 
shops  and  equipment  to  take  care  of 
their  maintenance  cost  several  millions 
more. 

Mr.  Gove  is  probably  best  known 
among  his  railway  associates  for  devo- 
tion to  the  standardization  of  equip- 
ment, and  the  far-reaching  results 
which  he  has  accomplished  in  this  di- 
rection for  his  company.  This  eninu- 
siasm  for  standardization  was  reflected 
largely  in  the  work  of  the  committees 
of  the  Engineering  Association  with 
which  he  was  then  connected,  and  the 
early  start  which  this  association  has 
made  in  standardization  and  the  far- 
reaching  results  which  have  already 
been  accomplished  are  largely  due  to 
Mr.  GovcV  untiring  efforts. 

In  addition  to  the  work  of  standardi- 
zation, Mr.  Gove  was  a  pioneer  in  adopt- 
ing steel  wheels  for  electric  railway 
service.  At  present  the  B.R.T.  has  50,- 
000  steel  wheels  on  its  system,  which  is 
by  far  the  largest  number  in  use  by 
any  electric  railway  property.  Mr. 
Gove  has  consistently  advocated  the  use 
of  steel  wheels  for  electric  railway- 
service,  and  the  adherence  to  the  asso- 
ciation standards  as  adopted,  and  today 
he  has  no  other  wheeis  in  use  but  those 
of  association  standards. 

As  a  member  and  official  of  the  Engi- 
neering Association,  Mr.  Gove  has  par- 
ticipated in  the  work  of  many  of  its 
committees.  In  addition  to  his  work 
with  tha  American  Electric  Railway 
Association,  Mr.  Gove  is  a  member  of 
the  executive  committee  of  the  New 
York  Electric  Railway  Association  and 
chairman  of  its  committee  on  equip- 
ment. He  is  also  an  active  member 
of  the  American  Society  of  Civil  En- 
gineers. 

Ray  P.  Stevens,  who  heads  the  Trans- 
portation &  Traffic  Association,  is  presi- 
dent of  the  Republic  Engineers,  Inc., 
New  York  City,  of  the  Pennsylvania- 
Ohio  Electric  Company,  Youngstown, 
Ohio,  and  the  Youngstown  Municipal 
Railway  Company,  and  is  vice-president 
of  the  Republic  Railway  &  Light  Com- 
pany and  a  member  of  the  executive- 
committee  of  the  Cleveland  Electric 
Illuminating  Company.  He  has  been 
prominent  as  a  railway  operator  and 
executive  for  the  past  twenty  years, 
and  during  this  time  he  has  been  called 
several  times  from  one  property  to  an- 
other, each  time  to  assume  more  respon- 
sible duties. 

Mr.  Stevens  was  born  in  Maine  in 
1877.  He  was  graduated  from  the 
University  of  Maine  with  the  degree 
of  Bachelor  of  Electrical  Engineering 
in  1898.  He  immediately  engaged  in 
work  for  the  Bell  Telephone  Company, 
later  for  the  General  Electric  Company, 
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and  then  in  consulting  engineering 
work  in  Chicago.  His  first  electric  rail- 
way connection  was  in  consulting  work 
at  Everett,  Wash.,  where  he  practically 
built  an  entirely  new  railway  and  power 
and  light  system,  including  power  house 
and  shops.  Before  he  had  finished  this 
work  he  was  persuaded  to  take  charge 
of  the  railway  and  lighting  properties 
in  Everett,  and  under  his  management 
the  earnings  doubled  in  less  than  five 
years. 

He  next  went  to  Auburn,  N.  Y.,  as 
general  superintendent  of  the  Auburn 
&  Syracuse  Electric  Railway  and  the 
Auburn  &  Northern  Electric  Railway 
and  as  manager  of  the  Skaneateles 
Lake  Transit  Company  and  remained 
there  two  years.  His  record  during  this 
short  period  was  so  notable  that  in  1907 
he  was  offered  and  accepted  the  presi- 
dency of  the  Lehigh  Valley  Transit 
Company  at  Allentown,  Pa.,  which 
company  controlled  at  that  time  about 
150  miles  of  track  and  practically  all 
the  light  and  power  properties  in  the 
Lehigh  Valley.  He  was  then  but  thirty 
years  old.  Mr.  Stevens'  connection  with 
this  company  lasted  six  years,  when  he 
resigned  to  join  the  Youngstown  and 
New  York  properties,  with  which  he 
is  now  connected.  Mr.  Stevens  was 
president  of  the  Pennsylvania  Street 
Railway  Association  for  two  years  and 
has  always  taken  an  active  part  in 
national  association  affairs. 

J.  J.  Landers,  elected  president  of 
the  Accountants'  Association,  has  been 
connected  with  public  utility  undertak- 
ings for  the  greater  part  of  his  business 
career,  mostly  in  accounting  work.  Mr. 
Landers  was  born  in  1876  in  Bucks 
County,  Pa.  At  an  early  age  he  re- 
moved to  Philadelphia.  He  received  his 
education  at  St.  Joseph's  College  and 
shortly  tl'ereafter  entered  the  employ 
of  the  Philadelphia  Traction  Company, 
later  the  Union  Traction  Company,  as 
chief  clerk  to  the  superintendent  of 
power.  This  position  he  held  until  1899, 
when  he  went  to  Scranton  as  the  chief 
clerk  in  the  auditing  department  of  the 
Scranton  Railway.  In  1903  he  was  ap- 
pointed cashier  of  the  Conneaut  &  Erie 
Traction  Company,  then  under  con- 
struction. When  operations  started  he 
assumed  the  duties  of  treasurer  and 
manager.  In  1905  he  was  appointed 
superintendent  of  the  Rock  Hill  (S.  C.) 
Light  .fe  Water  Company,  and  after 
two  years  in  the  South  returned  to 
Pennsylvania  as  auditor  for  the  York 
Railways  and  subsidiaries.  Mr.  Lan- 
ders has  served  three  terms  as  a  vice- 
president  of  the  Accountants'  Associa- 
tion and  this  election  is  a  promotion 
from  the  office  of  first  vice-president. 
John  J.  Reynolds,  the  new  head  of  the 
Claims  Association,  is  claims  attorney 
of  the  Boston  Elevated  Railway.  Mr. 
Reynolds  is  a  native  of  Massachusetts. 
He  received  his  early  education  in  the 
Boston  public  schools  and  was  later 
graduated  from  the  Northeastern  Col- 
lege School  of  Law.  In  1902  he  was 
adm'tted  to  the  Massachusetts  Bar  and 
soon  thereafter  to  membership  in  the 
American,  Massachusetts  and  Boston 
Bar  Associations. 


His  experience  in  railway  work  dates 
from  his  connection  with  the  Boston 
Elevated  Railway  and  its  predecessors 
in  1885.  He  began  as  a  horse-car  dri- 
ver and  then  became  a  driver  and  con- 
ductor on  a  coach  line  and  later  a 
starter.  With  the  introduction  of  the 
electric  car  he  became  a  motorman  and 
during  the  rapid  growth  of  the  electric 
lines  worked  for  about  a  year  in  the 
shop  as  a  motor-car  and  wire  repair- 
man, after  which  he  was  appointed 
instructor  of  new  motormen. 

As  soon  as  the  electric  railway  was 
firmly  established,  Mr.  Reynolds  held 
successively  positions  as  inspector,  in- 
vestigator and  adjuster  in  the  claims 
department,  and  then  became  claims 
attorney  in  1902.  Various  offices  of  the 
Claims  Association  have  been  held  by 
Mr.  Reynolds  and  during  his  member- 
ship he  has  contributed  to  the  associa- 
tion papers  on  the  following  subjects: 
Uniformity  in  claims  department  rec- 
ords, accident  reporting  by  car  crews, 
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training  of  men  for  car  service,  benefits 
of  publicity,  mechanical  devices  for  pre- 
vention of  accidents  (in  collaboration 
with  M.  P.  Spillane),  near-side  stops, 
guides  for  claim  agents,  the  importance 
of  operating  rules,  the  Claims  Associa- 
tion, etc. 


Daniel  Connors  has  been  appointed 
superintendent  of  the  Weymouth  and 
the  H^nghman-Hull  Divisions  of  the 
Eastevn  Massachusetts  Street  Railway, 
Boston,  Mass. 

Guy  .McCallum  has  been  appointed 
auditor  of  the  Lowell  Division  of  the 
Eastern  Massachusetts  Street  Railway, 
Boston,  Mass.  Mr.  McCallum  was  for- 
merly connected  with  the  main  office  of 
the  railway  in  Boston. 

Harrah  K.  Bennett,  general  claim 
agent  of  the  Eastern  Massachusetts 
Street  Railway,  Boston,  Mass.,  has 
been  appointed  manager  of  the  newly 
created  Melrose-Woburn  Division  of 
the  co-npany.  This  division  comprises 
the  cities  of  Melrose  and  Woburn  and 
a  number  of  neighboring  towns.  The 
position    of    general    claim    agent    has 


been  abolished,  and  the  duties  of  that 
ofl^ice  will  be  performed  by  the  legal 
department  of  the  railway. 

Floyd  W.  Parsons,  who  conducts  the 
department  "Everybody's  Business"  in 
the  Satuiday  Evening  Post,  discussed 
the  public  utility  situation  in  the  issue 
of  that  paper  for  Oct.  9.  Mr.  Parsons 
is  particularly  well  qualified  to  deal 
with  a  subject  of  this  kind  on  account 
of  his  wide  knowledge  of  engineering 
and  industry.  Before  becoming  con- 
nected with  the  Post  he  was  editor  of 
Coal  Age,  one  of  the  papers  included 
with  the  Electric  Railway  Journal. 
under  the  McGraw-Hill  management. 

L.  P.  Hockett,  for  the  past  two  years 
auditor  and  accountant  of  the  Utah 
Utilities  Commission,  has  resigned  to 
accept  a  position  with  the  Public  Serv- 
ice Commission  of  the  state  of  Wash- 
ington. The  attention  of  the  Washing-' 
ton  Commission  was  attracted  to  Mr. 
Hockett's  work  by  his  efforts  to  ob- 
tain betterments  in  the  accounting  sys- 
tems of  public  utilities.  He  was  instm- 
mental  in  bringing  about  a  recent  con- 
ference at  Boise,  Idaho,  attended  by 
representatives  of  the  accounting  de- 
partments of  the  Washington,  Oregon,. 
Montana,  Idaho  and  Utah  commissions, 
at  which  a  uniform  system  of  account- 
ing ta  be  put  into  effect  in  the  various 
states  represented  was  taken  up.  Mr. 
Hockett  joined  the  Utah  Commission 
soon  after  his  discharge  from  the  Sig- 
nal Corps  of  the  United  States  Army. 
Previous  to  the  war  Mr.  Hockett  had 
spent  many  years  in  various  branches 
of  railroad  service. 


Elisha  S.  Williams,  vice-president  of 
the  United  States  Rubber  Company, 
died  on  Oct  8.  Mr.  Williams  was  bom 
in  Maiden,  Mass.,  in  1873.  He  became 
vice-president  five  years  ago. 

J.  M.  Means,  assistant  superintend- 
ent of  transportation  of  the  Georgia 
Railway  &  Power  Company,  Atlanta, 
Ga.,  was  shot  and  instantly  killed  on 
Oct.  12  by  a  conductor  whom  he  was 
reprimanding  for  infraction  of  com- 
pany rules.  This  conductor,  after  at- 
tacking Mr.  Means,  shot  himself,  but 
not  fatally. 

Elvin  L.  McGrew,  purchasing  agent 
and  general  traffic  manager  of  the 
Standard  Underground  Cable  CDmpany, 
Pittsburgh,  Pa.,  died  on  Oct.  8  in  New 
York  City.  Mr.  McGrew  was  born  in 
New  Alexander,  Ohio  He  began  his 
business  career  as  a  telegraph  operator, 
and  after  entering  the  service  of  the 
Pennsylvania  Railroad,  became  freight 
agent  at  New  Cumberland,  W.  Va., 
wheve  he  remained  four  years.  In  1900 
he  became  connected  with  the  Standard 
Underground  Cable  Company.  He  was 
a  leader  in  the  formation  of  the  Pur- 
chasing Agents'  Association  of  Pitts- 
burgh and  was  its  first  president. 


Manufadures  and  the  Markets 

DISCUSSIONS  OF  MARKET  AND  TRADE  CONDITIONS  FOR  THE  MANUFACTURER, 

SALESMAN  AND  PURCHASING  AGENT 
ROLLING  STOCK  PURCHASES  BUSINESS  ANNOUNCEMENTS 


Insulation  Prices  Reflect 
Lower  Cotton 

Demand  Has  Slackened,  but  Good  Busi- 
ness Is  Seen  for  Next  Year — 
Prices  May  Go  Lower 

Lower  prices  of  raw  material  have 
reacted  upon  the  market  for  insulation 
of  all  kinds,  according  to  representative 
manufacturers  in  this  line  and  jobbers. 
The  price  of  tapes,  webbing,  sleeving, 
cambric,  both  varnished  and  plain,  and 
silk  material  has  dropped  slightly 
owing  to  lower  cotton.  Varnish,  too, 
is  a  little  easier  in  price.  On  the  other 
hand,  insulating  papers,  pressboard, 
etc.,  show  no  signs  of  a  reduction,  and 
in  some  quarters  it  is  said  that  even 
higher  prices  may  prevail  there  in  view 
of  the  great  scarcity  of  paper.  No 
fluctuation  is  evident  on  mica.  Opin- 
ions differ  as  to  the  probable  tendency 
of  prices  on  that  material.  One  dis- 
tributer reports  that  prices  quoted 
from  England  are  being  slightly 
shaded,  but  on  the  other  hand  it  is  said 
that  European  countries  have  entered 
into  competition  as  buyers  of  mica 
in  India  so  strongly  that  the  supply 
does  not  exceed  the  demand.  One  large 
company  which  does  considerable  busi- 
ness in  built-up  mica  used  in  fractional 
motors  and  automobile  ignition  sets 
states  that  there  is  little  or  no  demand 
from  that  quarter. 

Further  Price  Trend  Uncertain 
Questioned  whether  or  not  insulation 
prices  have  reached  their  bottom  level 
most  manufacturers  state  that  the  trend 
is  almost  entirely  dependent  upon  raw 
material  prices.  It  is  pointed  out  in 
some  cases  that  cotton  has  been  con- 
tracted for  some  time  in  advance  and 
that  it  requires  from  about  eight  to  ten 
weeks  before  a  drop  in  raw  cotton  is 
reflected  in  prices  of  finished  insulation. 
For  this  reason  some  producers  state 
that  if  cotton  remains  at  its  present 
low  level  or  drops  further  some  ad- 
ditional softening  of  prices  may  result, 
but  this  readjustment  will  come  about 
gradually  if  at  all.  Demand,  while  fair 
at  present,  is  considerably  less  than  it 
was  a  few  months  ago,  probably  owing 
to  price  uncertainties,  it  is  said.  Some 
cancellations  have  been  received,  but 
outside  of  the  automobile  industry  these 
have  not  been  alarming.  There  have 
been  requests  for  extensions  of  time  on 
filling  orders  in  a  number  of  instances, 
however.  Manufacturers  agree  that  the 
present  dullness  is  only  temporary  and 
that  a  good  volume  of  business  should 
develop  after  the  first  of  the  year.  This 
optimistic  tone  seems  to  be  quite  preva- 
lent in  the  field.  One  of  the  large  in- 
terests reports  that  in  spite  of  the  re- 


cent decrease  in  demand  the  present 
year  will  show  a  volume  of  business 
one-third  greater  than  ever  before. 
Even  at  present,  though  individual 
orders  are  smaller,  this  company  re- 
ports that  the  actual  number  of  orders 
and  inquiries  is  increasing.  The  most 
active  buyers  of  insulating  material 
just  now  are  said  to  be  the  repair 
shops,  and  cable  manufacturers  are 
also  ordering  varnished  cambric  fairly 
well.  Foreign  demand  is  conceded  to 
be  on  the  increase,  and  prospects  for 


orders,  from  abroad  are  brighter.  In- 
quiries are  coming  in  from  England, 
France,  Germany,  Australia  and  the 
Scandinavian  peninsula,  it  is  said. 

Raw  material,  except  for  paper,  ia 
plentiful,  but  not  all  producers  have 
been  able  to  catch  up  with  back  orders, 
which  in  one  representative  instance 
are  still  piled  up  one  to  three  months 
ahead.  Deliveries  are  improving,  how- 
ever, and  on  some  classes  of  material 
orders  can  almost  be  filled  from  stock, 
it  is  stated. 


Favorable  Conditions  in  Car  Wheel  Market 

Demand  Good,  with  Bright  Prospects  for  Future  —  Deliveries  Are 

Improved  and  Prices  Steady  at  Present,  Though  Trend 

Is  Dependent  Upon  Raw  Material 


Demand  for  car  wheels  on  the  part 
of  electric  railways  has  been  good  and 
is  well  up  to  the  standard  of  other 
years,  manufacturers  report.  In  some 
quarters  sales  to  traction  companies 
are  said  to  be  on  the  increase  and  the 
general  tone  of  producers  is  optimistic. 
Prospects  for  1921  business  are  held  to 
be  excellent.  This  view  in  large  part  is 
due  to  an  anticipated  buying  movement 
from  steam  roads  and  to  hopes  of 
better  financial  conditions  with  street 
railways.  As  yet  the  effect  of  higher 
rates  upon  orders  of  car  wheels  by 
steam  railroads  has  not  been  felt 
strongly,  but  manufacturers  take  an 
encouraging  view  of  this  situation  and 
say  it  is  still  too  early  to  expect  definite 
results.  One  large  producer  is  receiv- 
ing more  orders  for  replacements,  how- 
ever, though  buying  on  behalf  of  new 
cars  has  not  increased.  The  general 
tendency  of  electric  traction  companies 
has  been  to  make  their  car  wheels,  both 
chilled  iron  and  rolled  steel,  run  a 
greater  distance  without  making  re- 
placements, it  is  stated.  This  tend- 
ency is  not  now  so  evident,  however. 

Conditions  of  production  are  gener- 
ally improved  compared  with  the  past 
summer,  when  one  of  the  representa- 
tive mills  reported  being  frequently 
closed  down  because  of  a  shortage  of 
coal  and  coke.  The  shortage  of  cars 
added  its  depressing  influence  at  that 
time  so  that  orders  piled  up  for  sixty 
davs  and  deliveries  ranged  in  the 
nei''hborhood  of  three  months.  At  pres- 
ent the  supply  of  rolled  steel  and 
chilled  iron  wheels  is  reported  favorable. 
In  several  cases  a  thirty  days'  reserve 
supply  of  wheels  is  kept  on  hand  for 
r3jrular  customers  and  deliveries  can  be 
made  in  good  time.  One  manufactur- 
er's representative  in  the  far  West  re- 
ports that  orders  from  that  territory 


can  be  filled  in  from  thirty  to  sixty 
days.  Furthermore,  railways  are  antici- 
pating their  needs  sufficiently  to  re- 
lieve the  pressure  of  immediate  delivery 
demands. 

The  supply  of  raw  material  is  said 
to  be  much  easier  compared  with  a  few 
months  ago.  Less  complaint  is  heard 
of  the  coal  and  coke  supply  though 
existing  prices  in  that  line  are  con- 
sidered high.  There  is,  however,  more 
or  less  of  a  scarcity  of  scrap  wheels 
according  to  some  wheel  makers.  These 
are  very  largely  used  in  the  manufac- 
ture of  chilled  iron  wheels  and  during 
the  war  excess  stocks  of  old  wheels  be- 
came depleted.  Prices  are  holding 
steady  and  the  opinion  is  quite  gen- 
erally expressed  that  quotations  in  this 
line  have  reached  their  peak. 

Manufacturers  seem  to  believe  that 
present  price  levels  will  prevail  for 
some  time  to  come,  but  also  add  that 
some  softening  may  be  expected  to  fol- 
low, dependent  upon  the  trend  of  raw 
material,  coal,  coke,  wages,  etc.  Labor 
conditions  in  general  are  reported  good, 
with  an  increasing  tendency  for  more 
work  to  be  accomplished  per  man  in 
many  instances.  Cancellations,  it  is 
stated,  have  not  been  felt  at  all  in  the 
car  wheel  market. 


Pittsburgh  Railways  Plans 
for  150  New  Cars 

Rehabilitation  of  the  street  car  serv- 
ice in  Pittsburgh  is  the  object  of  a  peti- 
tion of  the  receivers  of  the  Pittsburgh 
Railways  to  the  United  States  District 
Court  for  permission  to  buy  150  latest 
model  cars.  The  receivers,  C.  A.  Fagan, 
W.  D.  George  and  S.  L.  Tone,  plan  to 
purchase  150  double-truck  steel  cars 
and  other  equipment,  and  also  to  build 
two  new  carhouses. 


October  23,  1920 


Purchase  of  the  new  cars  will  be  on 
the  allotment  plan.  The  receivers,  in 
their  petition  to  the  court,  say  that  to 
carry  out  their  plan  150  cars  will  be  re- 
quired, but  for  immediate  use  they  need 
twenty-five.  The  receivers  called  at- 
tention of  the  court  to  the  fact  that 
since  Jan.  1,  1920,  they  have  been  set- 
ting aside  each  month  from  the  reve- 
nues of  the  system  the  sum  of  $25,000, 
which  they  regard  as  a  very  conserva- 
tive amount,  as  a  reserve  fund  for  the 
purchase  of  cars. 

"In  view  of  the  delays  we  have  en- 
countered in  connection  with  the  pur- 
chase of  150  additional  cars,"  declared 
C.  A.  Fagan,  "we  have  decided  that  it 
will  not  be  best  to  delay  commencing 
purchase  of  cars  until  we  are  able  to 
purchase  the  full  150,  but  we  recom- 
mend that  twenty-five  of  this  number 
be  purchased  immediately,  paying  for 
them  out  of  the  fund  we  have  created 
in  order  that  the  equipment  may  be  in- 
creased and  Improved  to  that  extent. 
By  obtaining  bids  we  have  found  that 
we  can  purchase  twenty-five  double- 
truck,  low-floor  steel  cars,  each  equipped 
with  four  motors,  air  brakes,  heaters, 
fare  boxes,  etc.,  to  be  built  immediately, 
at  an  aggregate  cost  of  $375,000.  This 
amount  we  can  pay  out  of  our  reserve 
fund." 

The  program  outlined  by  the  receiv- 
ers includes  the  first  two  of  a  number 
of  new  carhouses,  replacing  with  new 
material  all  old  trackage  throughout 
the  system,  and  a  new  system  for 
cleaning  cars  in  line  with  the  receivers' 
plan  for  a  perfect  sanitary  condition 
besides  other  important  changes. 
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Wire  Prices  Closely  Follow 
Raw  Material  Trend 

Buying   Is   Light  on  Falling   Mar'ket — 
Stocks  Are  Not  Large  and  Deliv- 
eries Cover  Wide  Range 

Demand  for  copper  wire,  both  bare 
and  insulated,  is  at  a  low  level  at  pres- 
ent, according  to  manufacturers.  This 
condition  is  attributed  to  the  falling 
market,  which  automatically  curtails 
buying  until  price  readjustments  are 
completed.  Foreign  demand  is  also 
light  at  present,  though  the  exchange 
situation  is  partly  to  blame  there.  In 
some  quarters  it  is  stated  that  manu- 
facturers are  curtailing  production  in 
order  to  guard  against  overstocking. 

As  a  result  of  lower  cotton,  rubber 
and  copper  prices,  there  has  been  a 
general  easing  off  of  prices  on  the 
whole  line  of  bare  and  insulated  wire. 
This  reduction  has  been  gradual  and 
varies  according  to  iype  and  size.  One 
producer  estimates  the  extent  of  the 
price  drop  to  be  from  about  10  to  15 
per  cent.  Opinions  differ  as  to  whether 
prices  have  reached  their  lowest  level. 
In  many  cases  manufacturers  have 
contracted  in  advance  for  cotton.  Cop- 
per prices  are  also  held  to  be  close 
to  the  margin  of  producing  cost.  In 
view  of  these  facts  one  large  wire  pro- 
ducer at  least  is  buying  copper  at  the 
present   time.     On   the  other   hand,  a 


great  many  interests  seem  to  feel  that 
still  lower  wire  prices  may  prevail, 
provided  that  raw  materials  remain  at 
their  present  level  or  drop  further. 
This  view  holds  that  lower  raw-mate- 
rial cost,  especially  of  cotton,  has  not 
yet  had  time  to  make  itself  felt  fully. 
Bare  wire  base  at  present  ranges  from 
about  20  cents  to  203  cents,  compared 
with  about  22i  cents  two  months  ago. 
In  general  the  view  is  expressed,  that 
demand  will  remain  light  for  the  rest 
of  this  year,  but  that  starting  next 
spring  a  good  volume  of  business  will 
develop.  Buying  may  even  start 
heavily  before  then,  one  manufacturer 
says,  if  copper  and  cotton  should  start 
to  move  upward.  In  the  opinion  of 
this  company,  a  rush  to  place  orders 
would  then  ensue  that  would  tax  the 
capacity  of  wire  mills  and  leave  many 
consumers  who  have  waited  "out  in 
the  cold." 

Few  Cancellations  Received 

A  number  of  cancellations  and  re- 
quests for  extensions  have  been  re- 
ceived, especially  from  automobile  man- 
ufacturers, but  outside  of  that  indus- 
try the  number  does  not  seem  to  be 
great.  The  chief  reason  for  cancella- 
tions is  felt  to  be  the  overbuying  that 
has  taken  place  in  an  effort  to  insure 
deliveries.  Stocks,  on  the  whole,  are 
not  large.  One  company  has  unfilled 
orders  ahead  for  three  months  on  cer- 
tain sizes  of  weatherproof  wire,  and 
another  is  quoting  deliveries  of  from 
six  to  twenty  weeks  on  some  sizes  of 
insulated  wire  and  four  to  six  weeks 
on  bare.  Many  sizes  are  available  from 
stock,  however.  Magnet  wire  stocks 
are  generally  short  and  deliveries  can- 
i>ot  be  made  from  stock.  One  repre- 
sentative producer  is  quoting  eight  to 
ten  weeks.  Another  manufacturer  pre- 
sents the  exception  to  the  rule  by  re- 
porting a  good  stock  of  fine  insulated 
wire  but  a  short  supply  of  the  large 
sizes,  which  in  that  case  are  meeting  a 
stronger  demand. 

Prices  generally  are  very  unstable 
and,  as  one  manufacturer  puts  it,  are 
"all  over  the  lot."  No  prices  can  be 
quoted  on  going  to  press  which  can 
reasonably  be  expected  to  hold  over 
rublication  date. 


Further  Encouraging  Word  from 
St.  Louis  Car  Company 

Further  word  received  from  the  St. 
Louis  Car  Company  states  that  the 
company  is  not  out  of  production,  but 
is  still  building  cars,  as  the  capacity 
of  the  plant  is  but  partially  and  tem- 
porarily interrupted.  As  stated  in  last 
week's  issue  the  main  car  building  sec- 
tion of  the  plant  was  saved.  The  lumber 
stock,  dry  kilns,  foundries  and  foundry 
machine  shops,  automobile  plant,  west 
side  mill,  cabinet  and  erecting  shops, 
tool  room  and  stores  department  were 
not  damaged,  thus  enabling  partial 
production  to  be  resumed  immediately 
and  which  is  expected  to  increase  daily. 
The  plant  is  resuming  operation  on 
three  shifts  of  eight  hours  each,  it  is 
announced. 


Rolling  Stock 


St.  Petersburg  &  Gulf  Railway,  St 
Petersburg,  Fla.,  mentioned  in  the  June 
12  issue  as  ordering  eight  safety  cars, 
has  been  promised  delivery  sometime 
during  this  month,  it  is  announced.  A 
strike  delayed  the  fulfillment  of  the 
contract. 

Twin  City  Rapid  Transit  Company, 
Minneapolis,  Minn.,  will  put  twelve  of 
the  300  cars  being  changed  over  to  the 
front  exit  type,  as  announced  in  the 
Sept.  11  issue,  into  operation  on  Nov. 
1  it  is  announced.  The  remainder  will 
be  in  service  by  Jan.  1,  it  is  said. 

The  Salt  Lake  &  Utah  Railroad,  Salt 
Lake  City,  Utah,  has  recently  put  into 
service  on  its  lines,  thirty-six  new  open 
ears  of  an  order  of  fifty,  it  is  an- 
nounced. The  company  has  also  se- 
cured the  use  of  forty-five  cars  belong- 
ing to  the  Nevada  Copper  Belt  Rail- 
road, during  the  beet-hauling  season 
which   is   now  on. 

United   Railways   of   St.   Louis,   Mo., 

lost  fifty  trailers,  valued  at  $8,412  each 
in  the  recent  fire  at  the  plant  of  the 
St.  Louis  Car  Company,  it  is  an- 
nounced. The  car  parts  had  been  com- 
pleted in  the  fabricating  plant  and  were 
ready  for  assembling.  Deliveries  of 
two  cars  a  day  were  intended  to  have 
begun  next  month.  The  program  of 
the  Public  Service  Commission  which 
recently  ordered  the  United  Railways  to 
add  six  cars  a  week  to  its  equipment 
beginning  Nov.  1,  may  now  have  to  be 
held  up  for  six  months  it  's  ^^■^•^'-ht. 

Georgia  Railway  &  Power  Company, 
Atlanta,  Ga.,  besides  the  fifteen  new 
center  entrance  cars  placed  in  operation 
last  spring,  announces  that  it  has  27 
more  in  process  of  construction, 
divided  atnong  fifteen  city,  eight  sub- 
urban and  four  interurban  cars,  the 
latter  of  which  are  for  service  on  the 
Marietta  line.  The  cost  is  said  to  be 
$]  1,937.87  each,  compared  with  about 
$4,000  for  the  same  cars  some  six  or 
eight  years  ago.  The  company  hopes 
for  delivery  to  be  made  in  the  course 
of  the  next  two  or  three  months  when 
the  c^rs  will  be  put  into  service. 


Recent  Incorporations 


North  Carolina  Lines,  Inc.,  Charlotte, 

N.  C. — The  North  Carolina  Lines,  Inc., 
has  been  formed  for  the  purpose  of 
constructing  an  interurban  line  from 
Charlotte  to  Winston-Salem.  The  com- 
pany is  headed  by  Harry  F.  Hann, 
Winston-Salem.  It  has  a  tentative 
capital  stock  of  $500,000. 


Track  and  Roadway 


New  York  State  Railways,  Syracuse, 

N.  Y. — There  will  be  an  early  hearing 
by  Public  Service  Commissioner  Frank 
Irvine  on  the  petition  of  the  New  York 
State  Railways  for  permission  to  con- 
struct in  Milton  Avenue  and  on  private 
right-of-way  in  Solvay  loop  tracks  con- 
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meeting  with  the  main  line  and  for  ap- 
proval of  a  local  franchise  given  by 
Solvay.  The  loop  track,  it  is  under- 
stood, is  for  the  use  of  employees  of 
the   Solvay   Company. 

New  York  State  Railways,  Rome, 
N.  Y. — The  Public  Service  Commis- 
sion, Second  District,  has  granted 
permission  and  approval  to  the  New 
York  State  Railways  to  construct 
and  operate  an  extension  in  Rome  con- 
sisting of  a  single  track  line  to  con- 
nect with  the  present  line  in  Expense 
Street  at  Thomas  Street  northerly 
along  Expense  Street,  westerly  in 
Bloomfield  Street  and  north  on  Kent 
Street  to  Elm  Street.  The  commis- 
sion also  approved  the  franchises  which 
were  granted  by  the  city  officials.  There 
was  no  opposition  to  the  company's 
application  at  a  hearing  before  Com- 
missioner Frank  Irvine  who  holds  that 
the  construction  of  the  extension  and 
exercise  of  the  franchises  are  neces- 
sary for  the  public  service. 

International  Railway,  Buffalo,  New 
York.-^Application  has  been  made  by 
the  International  Railway  to  the  town 
board  of  Tonawanda  for  permission  to 
consti-uct,  maintain  and  operate  an  ad- 
ditional track  along  the  River  road 
from  the  Buffalo  city  line  to  a  point 
near  the  Wickwire-Spencer  Steel  Com- 
pany's plant,  a  distance  of  6,068  ft.  The 
International  now  operates  a  line  along 
the  River  road  to  the  new  frontier  in- 
dustrial district  but  increased  traffic 
warrants  the  double  tracking  of  this 
line.  The  City  Council  of  Buffalo  will 
oppose  the  application  when  it  comes 
before  the  Public  Service  Commission 
on  the  ground  that  there  is  more 
urgent  necessity  to  improve  existing 
lines  m  Buffalo  than  to  double-track 
a  stub  interurban  line. 

Trenton,  Bristol  &  Philadelphia 
Street  Railway,  Philadelphia,  Pa — 
The  Trenton,  Bristol  &  Philadelphia 
fctreet  Railway  has  been  requested  by 
the  Borough  Council  of  Tullytown,  Pa 
to  relocate  its  tracks  through  the  entire 
town  ,n  order  that  the  State  Highway 
department  might  lay  a  concrete  pave- 
ment for  a  distance  of  7,180  ft  The 
railway  will  bear  the  expense  of  the 
relaymg  of  the  tracks  from  the  middle 
to  one  side  of  the  street. 

Salt  Lake  &  Utah  Railroad,  Salt 
Lake  City,  Utah.-The  Salt  Lake  & 
Utah  Railroad,  an  electric  line,  which 
operates  between  Salt  Lake  City  and 
Payson,  Utah,  has  built  four  new  spur 
tracks  to  take  care  of  the  shipping  of 
sugar  beets  this  season  over  the  com- 
pany's lines. 

Bamberger  Electric  Railroad,  Salt 
Lake  City.  Utah.-Work  upon  the  com- 
plete double  tracking  of  the  Bamberger 
Electric  Railroad  between  Ogden  and 
bait  Lake  City  has  been  begun  by  the 
company.  Work  upon  that  part  of  the 
line  between  Ogden  and  the  site  of 
the  new  U.  S.  government  arsenal  at 
Sunset,  which  is  about  six  miles,  is 
being  rushed  in  order  to  handle  the 
heavy  trafl^c  in  connection  with  the 
construction  and  operation  of  this 
plant. 


Trade  Notes 


The  Ohio  Bras.s  Company,  Mansfield, 
Ohio,  announces  that  D.  McLaughlin 
who  has  been  superintendent  of  the 
Michigan  Railways  for  several  years, 
has  joined  the  service  organization  of 
the  company  and  will  devote  his  atten- 
tion principally  to  car  equipment  ma- 
terial. 

C.  J.  Logan,  for  twelve  years  con- 
nected with  the  Railway  Audit  &  In- 
spection Company,  Inc.,  Philadelphia, 
Pa.,  announces  the  organization  of 
"Logan  Service,"  of  which  he  is  presi- 
dent. Mr.  Logan  will  continue  this 
new  company  for  the  handling  of 
"service"  to  railway  properties  and  in- 
dustrial corporations. 

The  American  Gear  Manufacturers' 
Association,  anounces  that  as  standard- 
ization and  costs  are  closely  related, 
these  will  be  the  pricipal  subjects  dis- 
cussed at  its  semi-annual  meeting  to 
be  held  at  Mohonk  Lake,  N.  Y.,  Oct. 
27,  28  and  29.  Among  the  speakers 
will  be  P.  G.  Agnew,  secretary  of  the 
American  Engineering  Standards  Com- 
mittee, whose  subject  will  be  "Stand- 
ardization from  the  Point  of  View  of 
the  American  Engineering  Standards 
Committee";  Calvin  W.  Rice,  secretary 
of  the  American  Society  of  Mechanical 
Engineers,  who  will  speak  on  "Stand- 
ardization"; C.  L.  Collens,  II,  president 
of  the  Reliance  Electric  &  Engineering 
Company  and  past  president  of  the 
Electric  Power  Club,  whose  subject  will 
be  "Industry  Organization,"  and  Chris- 
topher Haigh,  supervisor  of  costs. 
General  Electric  Company,  who  will 
describe  the  "Machine  Rate  Method  of 
Distributing  Expense."  At  an  informal 
banquet  to  be  held  Thursday  night, 
Oct.  28,  Charles  W.  Woodward,  vice- 
president  in  charge  of  personnel  for 
the  Hydraulic  Pressed  Steel  Company, 
will  be  the  pricipal  speaker,  taking  as 
his  subject  "The  Human  Element  in 
Industry."  The  American  Gear  Manu- 
facturers' Association  is  making  rapid 
strides  in  standardization  and  has  re- 
ceived requests  from  Canada,  England 
and  Australia  for  copies  of  standards 
and  recommended  practices  for  the 
gear  industry. 

.\merican   Car  &    F'oundry   Company 

recently  announced  from  its  New  York 
office  that  as  part  of  its.  plan  of  exten- 
sion in  the  Buffalo  District,  W.  H. 
Sanford.  for  many  years  district  man- 
ager of  its  Buffalo  plants,  had  been 
appointed  assistant  vice-president  and 
would  be  placed  in  charge  of  sales  in 
that  vicinity.  Prior  to  the  formation 
of  the  American  Car  &  Foundry  Com- 
pany, Mr.  Sanford  was  employed  by 
the  Union  Car  Company.  When  that 
company  was  absorbed  he  was  ap- 
pointed paymaster  and  cashier  at  the 
Depew  plant.  In  1902  he  was  ap- 
pointed local  auditor  of  the  Buffalo 
district  followed  by  promotion  to  the 
position  of  resident  representative. 
Later,  in  1912,  he  was  made  district 
manager  in  charge  of  the  Depew  as 
well  as  the  Buffalo  Plants. 


Mr.  Sanford  will  be  succeeded  as  dis- 
trict manager  by  Andrew  H.  Gairns, 
now  occupying  a  similar  position  with 
the  company  in  Chicago  and  who  has 
had  an  extended  experience  in  steel  car 
work  and  locomotive  building.  An- 
nouncement was  made  at  the  same  time 
that  the  company's  new  plant  now  un- 
der construction  in  Buffalo  will  be  used 
for  building  all-steel  cars,  with  a 
capacity  for  turning  out  twenty  to 
thirty  cars  per  day.  It  will  be  equipped 
with  the  ■  most  modern  machinery  and 
labor-saving  devices  known.  In  addi- 
tion to  the  new  car-building  plant  a 
modern  up-to-date  office  building  will 
be  erected  on  property  recently  ac- 
quired across  Babcock  Street.  The  soft 
foundry  at  the  Buffalo  plant  has  been 
completely  re-equipped  and  is  now 
engaged  in  quantity  production.  The 
Niagara  Wheel  Department  has  also 
been  brought  up  to  a  high  state  of 
efficiency.  The  car  company's  plans 
thus  outlined  involve  a  total  expendi- 
ture of  $3  500,000. 


New  Advertising  Literature 


Car  Seats. — Hale  &  Kilburn  Corpor- 
ation, New  York  City,  has  issued  a 
folder  announcing  its  "Duplex  Rever- 
sible Seat,"  which  is  designed  for  light 
cars. 

Insulated  Wire. — The  Standard  Un- 
derground Cable  Company,  Pittsburgh, 
Pa.,  has  recently  issued  a  forty-page 
bulletin  describing  its  lines  of  insulated 
wii-e. 

Motorman's  Seat.— The  J.  G.  Brill 
Company,  Philadelphia,  Pa.,  has  issued 
bulletin  No.  249,  which  describes  and 
illustrates  its  new  motorman's  seat  for 
standard  Birney  safety  cars. 

Hoists.  —  Sprague  Electric  Works, 
New  York  City,  is  distributing  bulletin 
No.  48961  on  type  W,  floor  controlled 
hoists  in  capacities  of  1  to  6  tons,  both 
direct  and  alternating  current. 

Safety  Cars.— The  J.  G.  Brill  Com- 
pany, Philadelphia,  Pa.,  is  distributing 
liublication  No.  250,  entitled  "A  New 
Point  of  View,"  which  discusses  editor- 
ial opinions  of  Birney  Safety  Cars. 

Engineering  Service. — Ford,  Bacon  & 
Davis,  engineers,  at  115  Broadway, 
New  York  City,  have  published  a  book- 
let called  "Strength  in  Union,"  dealing 
especially  with  their  valuation  and  re- 
port department. 

Clamshell  Buckets. — B  1  a  w  -  K  n  o  x 
Company,  Pittsburgh,  Pa.,  is  distribu- 
ting two  folders,  one  dealing  with  the 
"Blaw  Bulldog  Bucket,"  and  the  other 
with  "lever  arms,  rated  capacities  and 
S-bends"  as  related  to  lever  ai-ni 
buckets. 

Welding  Apparatus. — The  Bastian 
Blessing  Company,  Chicago,  111.,  is  dis- 
tributing catalog  No.  20,  on  "Rego" 
welding  and  cutting  apparatus,  with  a 
booklet  enclosed  which  is  entitled,  "A 
New  Principle  in  Welding  and  Cutting 
Apparatus." 
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Peacocks  keep 
your  cars  in  serv- 
ice when  you 
need  the  cars 
most. 


The  Peacock  Staffless 


Thel  Peacock  Type  G 


There  is  nothing  more  aggravating 
to  the  average  passenger  than  to  have 
the  car  on  which  he  is  riding  turn  in 
at  the  car  barn  and  have  the  conduc- 
tor ask  him  to  change  cars.  Often 
this  does  occur  on  account  of  bad 
brakes  but  with  your  cars  equipped 
with  Peacock  Brakes  you  can  con- 
tinue this  car  in  service. 

Equip  your  cars 

with  Peacocks 

Give  them  the  little  attention  they 
need  to  be  kept  in  first  class  condition 
and  you  have  brakes  which  will  re- 
turn you  more  dollar  for  dollar  than 
any  other  one  item  of  your  car  equip- 
ment. 


National  Brake  Company,  Inc. 

888  Ellicott  Square,  Buffalo,  N.  Y. 
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govb,  Bacon  Si  H)avt6, 


Engineers. 

115  BROADWAY 
NEW  YORK 


A 


STONE  &  WEBSTER 

incorporated 

Dengn  and  Construot  Steam  Power  Stations,  Water  Power 

DeruopmeDts,  Transmission  Lines,  Substations,  Gas  Plants. 

NEW  YORK  BOSTON  CHICAGO 


SANDERSON   &  PORTER 

ENGINEERS 

REPORTS,  DESIGNS,  CONSTRUCTION,  MANAGEMENT 
HYDRO-ELECTRIC  DEVELOPMENTS 

RAILWAY,   LIGHT  and  POWER  PROPERTIES 

CHICAGO  NEW  YORK  SAIf   FRANCISCO 


Tfto  Arnold  Company 

ENGINEERS— CONSTRUCTORS 

ELECTRICAL— CIVIL— MECHANICAL 

105  South  La  Salle  Street 

CHICAGO 


ALBERT  S.  RICHEY 

ELECTRIC  RAILWAY  ENGINEER 

WORCESTER  POLYTECHNIC  INSTITUTE 

WORCESTER,   MASSACHUSETTS 


WALTER  JACKSON 

Consultant 

FARES  AND  BUSES 

More  revenue  from  more  riders 

143  Crary  Ave.,  Mt.  Vernon,  N.  Y. 


C.  E.  SMITH  &  CO. 

Contaiting  Engineers 

2065-75  Railway  Exchange  BIdg.,  St.  Louis,  Mo. 

CUcafo  Kansas  City 

Investigations,  Appraisals,  Expert  Testimony,  Bridge 

and  Structural  Work,  Electrification,  Grade  Crossing 

Elimination,    Foundations,    Power    Plants 


HEMPHILL  &  WELLS 

CONSULTING  ENGINEERS 

Gardner  F.  Wells  Albert  W.  Hemphill 

A  PPR  A  ISA  LS 

INVESTIGATIONS  COVERING 

Reorganization      Manaiiement      Operation      Constnictioo 

43  Cedar  Street,  New  York  City 


THE  J.  G.  WHITE 
ENGINEERING  CORPORATION 

Engineers — Constructors 

Industrial  Plants,  Buildings,  Steam  Pewer  Plants,  Water 
Powers,  Gas  Plants,  S^eam  and  Electric  Railroads, 
Transmission    Systems 

43  Exchange  Place,  New  York 


JOHN  A.  BEELER 

OPERATING  AND   RATE  INVESTIGATIONS 

TRAFFIC  SURVEYS  AND  SCHEDULES 

MANAGEMENT  ■  CONSTRUCTION  •  APPRAISALS 

DIFFICULT  WORK  EXECUTED 

52  VANDERBILT  AVE.,  NEW  YORK 


J.  L.  JACOBS  &  COMPANY 

Engineers — StatiMtieiatu 

Investigations — Reports — Expert  Testimony 

Management,  Organization   and   Cost  Control 

Industrial  Relations  Problems — Statistical  Analyses 

Monadnock  Building,  Chicago 


ENGELHARDT  W.  HOLST 

Consulting  Engineer 

Appraisals,     Reports,     Rates,     Service     Investigation, 

Studies  on  Financial  and  Physical  Rehabilitation, 

Reorganization,    Operation,    Management. 

683  Atlantic  Ave.,  Boston,  Mass. 


ROBERT  M.  FEUSTEL 

CONSULTING  ENGINEER 

Rate,  Traffic  and  Reorganization 

Investigations 

Fort   Wayne,    Indiana 


REPUBLIC  ENGINEERS,  INC. 

CONSULTING    AND    CONSTRUCTING    ENGINEERS 

Valuations  Reports  Investigations 

Designs  Construction         Management 

60  BROADWAY,   NEW  YORK 

CLEVELAND,  OHIO  YOUNGSTOWN,     OHIO 

llluminatm?  Bldir-  Mahoninr  Bank  Bldc- 


Parsons,  Klapp,  Brinckerhoff  &  Douglas 


WM.  BARCLAY  PARSONS 
EUGENE  KLAPP 


H.  M.  BEINCKEEHOFF 
W.  J.  DOUGLAS 


Engineers — Constructors — Managers 

Hydro-electric,     Railway,     Light     and     Industrial     Plants, 
Appraisals  and  Reports. 


CLEVELAND 

Leader  News   Bldg. 


NEW    YORK 
84  Pine  St. 


PORTSMOUTH,   VA. 
Ferry    Bldg. 


Keep  your  Eye  on  the 

SEARCHLIGHT  SECTION 
and  your  advertisements  in  it 
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Griffin  Wheel 
Company 

McCormick  Building 
Chicago,  111. 


GRIFFIN  F.  C.  S.  WHEELS 

For  Street  and  Interurban  Railways 

All  of  our  plants  have  adequate  facilities  for  fitting  wheels  to  axles 


Chicago 


Detroit 
Denver 


FOUNDRIES: 

Boston 
Kansas  City 


St.  Paul 
Los  Angeles 


Tacoma 


The  Oscar  C.  Jurney 
Amusement  Park  Corporation 

Coruulting—Conttructing  and   Operating  Expert* 

Longacre  Building  New  York  City 


Byllesby 

Engineering  &  Management 

Corporation 

208  S.  La  Salle  Street,  Chicago 
New  York  Tacoma 


WE  BUILD  TRACKS 

Construction — Maintenance— Rehabilitation 

ENGEL  &  HEVENOR 

Track  Engineer* — Contractore 
220  Broadway,  New  York  City 


KELLY,  COOKE  &  COMPANY 

Engineers 


149  BROADWAY 
NEW  YORK 


424  CHESTNUT  STREET 
PHILADELPHIA 


The  Most  Successful  Men  in  the  Electric  Railway  In- 
dustry read  the 

ELECTRIC  RAILWAY  JOURNAL 

Every  Week 


JAMES  E.  ALLISON  &  GO. 

Consulting  Engineers 

Specializing  in  Utility  Rate  Cases  and 
Reports     to     Bankers     and     Investors 

Security  Building,  St.  Louis,  Mo. 


ELECTRICAL  TESTING  LABORATORIES 

Electrical,  Photomatrlcal  and 

Mechanical  Testinx 

Both  Street  and  East  End  Ave,  New  Yorli.  N.  Y. 


THE  P.  EDWARD  WISH  SERVICE 

»iVtS*'v^JJ-  DETECTIVES  131  State  St. 

NEW    YORK        SlTttt  Railumy  Intp—Uem  BOSTON 


Scofield  Engineering  Co.     ^ffil^LpSlJlrK: 


POWER  STATIONS 
HYDRAULIC  DEVELOPMENTS 


OAS  WORKS 
BLKCTBIC  BAILWATS 


When  writinc  the  advertiser  tor  information  or 

prices,  a  mention  of  the  Electric  Railway 

Journal    would    be   appreciated. 
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Here's  good  evidence  that  the  LACKAWANNA 
DESEAMING  PROCESS  improves  rail  quality 


These  pictures  of  etched  surfaces  of  a  par- 
tially rolled  rail  bar  at  the  location  of  the  head 
and  rail  indicate  clearly  the  condition  of  the 
rail  bar  just  before  and  just  after  application 
of  the  Lackawanna  Deseaming  operation. 
.This  removal  of  the  defective  surface  comes 
at  a  period  in  the  rolling  process  when  the  hot 


rail  bar  is  approximately  75  per  cent,  finished 
— that  is,  after  the  ingot  has  been  bloomed 
down  to  an  8-inch  by  8-inch  cross  section  by 
the  blooming  rolls,  after  the  end  has  been 
cropped  and  the  bloom  further  reduced  by 
live,  more  or  less,  passes  on  which  is  known  as 
the  roughing  or  shaping  stand  of  rolls.     A 


r—^ 


At  the  top,  center,  cross  section  of  75  per  cent  finished  rail  bar, 
immediately  after  passing  through  the  saw,  and  indicating  by  the 
dotted  lines  the  amount  of  metal  removed  by  the  Lackawanna 
Deseaming  Process. 

At  the  left,  full  sized  section  base  and  head  of  the  bar  etched 
to  show  the  surface  seams  that  exist  before  milling  off  the  surface 
metal. 

At  the  right,  head  and  base  of  the  same  bar,  immediately  after 
treated  by  the  Lackawanna  Process.  Etched  to  show  the  improved 
condition  of  the  surface  metal. 
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ALL  LACKAWANNA  RAILS  ARE  DESEAMED 


machined,  polished  and  etched  end  section  of 
a  bar  at  this  stage  of  the  rolling  operation 
would  clearly  show  the  well-defined  enevelope 
of  weak,  partially  decarburized  metal  3/32 
inch  to  5/32  inch  in  depth.  The  small  end 
section  herewith  does  show  this  weak  metal 
faintly  at  the  surfaces  not  touched  by  the 
Lackawanna  Deseaming  miller.  If  allowed 
to  remain,  this  inferior  metal  does  not  lose  its 
identity  during  the  rolling  operation,  even  to 
the  finished  product.  The  portions  of  the 
head  and  base  of  the  same  cobble  etched  to 
show  the  appearance  of  the  seams  and  lamina- 
tions tell  the  story.  At  this  stage  in  the  rolling 
operation,  a  rail  bar  containing  four  33-foot 
rails  is  about  60  feet  in  length,  and  the  area 
of  metal  which  it  is  desirable  to  remove  is  7 
inches  in  width  at  the  base  of  the  bar,  4  inches 
in  width  on  the  top  of  the  bar,  and  in  both 
places  about  J^  inch  in  depth. 
The  improvement  in  the  head  and  base  metal 


just  after  passing  through  the  deseaming  saws, 
as  shown  in  the  right-hand  corner,  is  typical 
of  the  condition  of  the  whole  length  of  the 
bar.  Five  or  more  subseqeunt  rolling  opera- 
tions then  further  reduce  the  bar  to  the  fin- 
ished section,  thereby  completing  the  impor- 
tant finishing  operations  on  clean,  dense,  hard 
metal  of  the  greatest  strength. 

This  assures  a  rail  head  far  better  able  to  with- 
stand abrasion  and  sloughing  under  constant 
heavy  traffic  and  heavy  wheel  loads,  and  a 
rail  base  without  any  fissures  or  weakness  that 
can  spread  under  the  heaviest  of  transverse 
stresses. 

If  the  many  economies  of  better  rail  service 
interest  you,  tell  us  what  rail  sections  and 
wheel  loads  you  have  and  our  engineers  will 
advise  you  in  detail  what  you  can  gain  by 
using  Lackawanna  Deseamed  Rails.  ALL 
LACKAWANNA  RAILS  ARE  DE- 
SEAMED. 


Other  Lackawanna  Aids  to  Better  Track 


The  Lackawanna  Safety-Head  Angle  Bar 


The  Abbot  Rail-Joint  Plate 


overcomes  liability  to  wear  and  fi-aeture 
by  preventing  cutting  of  the  bar  at  the 
top  from  back  action  or  upward  thrust 
of  the  rail  ends.  This  is  aceomplishe*! 
by  a  slight  depression  in  the  head  of 
the  angle  bar  for  a  short  space  at  the 
center  where  the  rail  ends  meet. 

The  Lackawanna  Hook-Shoulder  Tie  Plate 

is  jjimp'e.  strong,  durable,  convenient  for 
installation,  and  by  holding  the  rail  with 
great  security  prevents  undue  wear  and  de- 
siruction  of  material,  saves  repair  costs  and 
1  educes  maintenance   labor. 

Two  ribs  on  top  form  a  channel  in  which 
the  rail  base  rests.  One  of  the  ribs  is  plain 
an''  the  other  hooked  to  make  a  holder. 
One  or  two  plain  spikes  on  the  plain  rib  complete  the  bond  between 
ItliVle  and  both  rail  flanges.  The  plate  is  fastened  to  the  tie  by  inde- 
pendent plain  or  screw  spikes.  The  rail  may  be  removed  without  dis- 
til? bing  ihe  plate. 

Lackawanna    Track    Bolts    and    Spikes 

Our  track  bo'ts  and  spikes  of  all  standai-d 
sizes  for  light  or  heavy  rails,  enjoy  an  enviable 
reputation  for  careful.  a<:'curate  workmanship 
and  finish. 


.'iireng 

|«/iPpAllJOINTP|jf  z\, 


protects 


strengthens     and    otherwise     improves     ordi- 
angle  bar  joints   of   standard  and  light 
and  ginler  rails.     Its  use  assures  smooth 
^iT^yr^  running  track   surface   without   the   necessity 
of   constantly  raising  and  tamping  the  Joint 
ties,     avoids    annoyance    and    expense    from 
worn    and   broken   bolts  and   angle   bars  and 
the  rail  ends  from  battering  and  breaking  down. 


"HUILTUKE  A  BRIDGE' 


(b 


The  hard  steel  and  combination  of  reverseil  flanging  within  the  plate 
provides  for  internal  stresses  and  imposes  the  load  on  the  two  joint  ties 
with  about  the  same  action  as  between  a  short  deck  bridge  and  its 
piers.  Upturned  corner  lugs  engaging  the  ends  of  the  angle  bars  act  as 
anii-creepers  and  as  rail  guaixls  to  prevent  misalignment  if  the  angle 
bars  break  or  become  loose. 

Abbott  Plates  are  equ;  Uy  applicable  to  and  advantageous  on  new  or 
relaid  track  and  will  extend  tlie  life  even  of  old  track  for  several  years. 

These  plates  are  made  in  tyi>es  especially  suitable  for  ordinary  steam 
railway  service,  for  use  in  paved  streets,  and  for  welding  to  the  rail 
base,  and  may  be  helii  with  either  screw  or  ordinary  spikes. 

Write   for  our  booklet 

"Improved  Track  Appliances" 


lackawttpno  S^^  (ompgpy 


Atlanta 


Boston 


General  Sales  Office  and  Works:  Lackawanna,  N.  Y. 

Buffalo  Chicago  Cincinnati  Cleveland  Detroit  New  York  Philadelphia  San  Francisco  St.  Louis 

Sole  Exporter  of  Our  Commerci.-.l  Produets :  Consolidated  Steel  Corporation,  105  Broadway.  New  York 

504 
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Standards  are  being  kept 

Regardless  of  the  great  increases  in  the  cost  of 
materials,  artwork,  printing,  labor  and  other 
items,  users  of  Collier  Service  know  that  its 
standards  are  not  only  being  kept,  but  even  sur- 
passed. 

No  deterioration  is  permitted  in  the  quality 
of  the  car-card  stock  or  printing;  nor  a  lowering 
of  the  artistic  standards  and  originality  that 
have  made  car-card  advertising  a  respected 
medium  with  the  shrewdest  advertisers  of 
America. 

And  this  adherence  to  a  standard  of  excellence 
set  by  ourselves  is  matched  by  faithful  adher^ 
ence  to  our  agreements  to  pay  a  fixed  sum  per 
month  promptly  to  our  electric  railway  clients, 
with  no  attempt  whatever  to  claim  indulgence 
for  unforeseen  changes  in  economic  conditions. 


Candler  Building,  New  York: 
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"STANDARD" 


Steel  Tires 

Steel  Tired  Wheels 

Solid  Rolled  Steel  Wheels 

O.  H.  Steel  and  Malleable  Iron  Castings 

Solid  Forged  Geared  Blanks 

Steel  Forgings  Iron  Forgings 

Forged  and  Rolled  Steel 

Pipe  Flanges 

Ring  Dies 

Rings 

Roll  Shells  Steel  Springs 

^  ^  ^  "The  'Standard'  Brand  on  your  material  T  ^  T 

N<^wM^  is  an  assurance  of  eventual   economy."  ^^^^^tr 

BRAND  BHAMO 

STANDARD  STEEL  WORKS  CO. 

GENERAL  OFFICES: 

500  NORTH  BROAD  ST.,  PHILADELPHIA,  PA. 

CHICAGO  RICHMOND  MEXICO  CITY 

ST.  LOUIS  SAN  FRANCISCO  LONDON,  ENGLAND  I 

HAVANA,  CUBA  NEW  -iORK  PARIS,  FRANCE  | 

MONTEREY,  MEX.  ,  I 
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"In  the  Falling  of  the  Year" 


The  old  Song  puts  it  for  Robin  Red  Breast. 
The  spirit  of  preparedness  is  among  all  our 
nature  friends.  Some  that  stay  with  us  dur- 
ing the  winter  are  beginning  to  fur  up. 

AND  WE?  — LIKEWISE.  Filling  the 
cellar,  fixing  the  furnace,  glazing,  roofing, 
painting,  mending — all  with  the  same  instinc- 
tive purpose. 

ELECTRIC  RAILWAYS  TAMBIEN? 
INDEED  YES!— Lots  of  things  to  fix  up. 
Coal  is  high  and  hard  to  get  and  there  are  lots 
of  holes  in  the  coal  bin  that  lose  a  big  percent- 
age of  the  fuel. 

EVERY  OPEN  RAIL  JOINT  OR 
DEFECTIVE  BOND  is  as  wasteful  as  a 
broken  window,  a  leaky  steam  pipe  or  a  worn 
out  faucet 


We  offer  ERICO  railbonds — those  with  a 
welded  terminal — the  very  best  in  the  market. 
Our  portable  apparatus  furnishes  a  rapid  and 
easy  means  for  installing  the  bonds,  requiring 
a  minimum  of  time  and  labor.  Bonding  opera- 
tions may  be  carried  on  where  traffic  is  heaviest 
without  any  interference  with  schedules. 

The  apparatus  is  comprehensive  in  its  design. 
Another  function  of  its  usefulness  is  ARC 
WELDING. 

Broken  rail  ends,  worn  switches,  frogs,  guard 
rails,  and  cupped  joints  may  be  taken  care  of 
by  the  bonding  gang,  and  when  the  outside 
work  is  done  the  apparatus  may  be  used  for 
shop  welding. 


Let  us  send  you  details  and  prices. 


The  Electric  Railway  Improvement  Co. 

Cleveland,  Ohio 


NutlaliHeiical  Gears 


A  PROVEN    SUCCESS 


BROKEN,  though  not 


A  gear  guaranteed  to  wear  four  times 
as  long  as  an  untreated  cast  steel  gear  in 
identical  service  carries  no  assurance 
that  it  will  withstand  the  shocks  and 
jars  of  service  which  result  in  breakage. 


WORN 


R.D.NUnALL  COMPANY 

PITTSBURGH  *?  PENNSYLVANIA 


" — to  give  four  times  thej/i/e  of  un- 
treated cast  steel  gears  in  identical 
service" — is  the  way  the  Nuttall  BP 
treated  gears'  guarantee  reads,  and  they 
give  life.  Wear  and  breakage  are  both 
resisted. 
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I     The  Hand  Switch  Might  Do  | 

I    if   Conductors   Didn't  Forget  | 

I               — But  there's  the  Rub  \ 

They  do  forget.    And  | 

if  they  enter  the  block  I 

it   usually   means   dis-  j 

aster  and  loss.  | 

CHAPMAN  I 

AUTOMATIC  i 
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SIGNALS 

Can't  Forget 

They  are  positive  in  action. 
Get  the  users'  statements— vie'll 
supply  you  with  their  names. 
They'll  furnish  the  proof  of  the 
claims  vie  make  in  our  catalog. 
IVrite  for  it. 


I  Charles  N.  Wood  Go.  ( 

I  General  Sales  Agents  | 

f  14  FEDERAL  STREET,  BOSTON  I 

I  71*111  I 

niHr*iimnMiiiiiiiinirniiiniiiniMirtiiiriiriiiiimniiitiuiii)HiiMiriMiiiiiiiriiii(iiiiiiiiiiMiiiiiiitiiiiiitiiiiitiiiiiiriiiiirMiii>iiri:ii<iic 
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I  Thermit  Insert! 


'*Noari^'  renewabie  and 
non •renewable  cartridge 
enclosed  faseM,  in  all 
standard  capaeitie ',  at  e 
approved  by  the  Under- 
writer'* Laboratorie  , 
/nc.»  under  the  label 
t  eraice. 


The 
Joint 
Which 

Makes 


Screw  Driver  or  Soldering  Iron? 

IT'S  only  human  nature  for 
your  workmen  to  fix  up  a 
blown  fuse  the  easiest  way — so 
long  as  it  will  carry  current.  But 
that  doesn't  always  mean  protec- 
tion, unless  it's  easiest  to  do  the 
job  the  right  way. 


mm 


Through-' 


Asbestos 


That's  why  "Noark"  link  renewal 
is  made  easy — much  easier  than 
"jumpering"  the  fuse  or  substi- 
tuting improper  elements. 

Then,  when  the  safety  of  valu- 
_^^_^      able    apparatus   de- 
pends on  split-second 
accuracy,  you  can  de- 
pend on  "  Noark." 


RAIL  WELDING 

The  only  method  which  pre- 
vents rail  in  paved  track  from 
cupping  after  years  of  service. 

Send  for  Pamphlet   1232 


and  its  allied  products 

JOHNS- MANY  I LLE 
Strvrt  Iff  Conter*attom 

Hc«  IruuUcioni.  Hifh 
Tcmpcralurf  Ccm«nt», 
Aibcilo*  RooAnst, 
P«cking*,  Br«lir 
Lininff,  Fir« 
Prcvtntion 


3       JOHNS-MANVILLE 

INCORPORATED 

Madison  Ave.  at  4Ut  St.,  N.  Y.  C. 

10  Factories — Branches  in  $4  Large   Cities 

For  Canada, Canadian  Johns-ManvilU  Co. 

Ltd.)  Toronto 


I  METAL  & 

i  CORPOR 

i    ctt'""  120Broadway 


THERMIT  I 

ATION  I 

New  York  s„f;^X*°    I 


OHNS 
MANVILLE 

ELECTRICAL  MArERL\LS 
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American 
Rail  Bonds 


CROWN 

UNITED  STATES 
TWIN  TERMINAL 
SOLDERED 
TRIPLEX 


Send  for  new 
Rail  Bond  book 


American  Steel  &  Wire 

Company 


aiiiiiiiiiiiiiiiiiiiiniiniiuuiuiniiiniiuiiiiiiiiriiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniitiiiiuiiiiiiiMiittiiitiiiiiiitiiiiiniiiiiiiiiiiiiiiiiiiiiiitiii'. 

WEATHERPROOF   WIRE  I 

AND  CABLE  I 

PAPER   INSULATED  I 

UNDERGROUND  CABLE  | 

(Single,   Duplex  and  Three  Phaae)  | 

TROLLEY  WIRE  | 

1  Round,    Grooved    or    Figure    8)  i 

BARE  COPPER  WIRES  I 

AND  CABLES  I 


CHICAGO 
NEW   YORK 
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EUREKA  PRODUCTS 

Cummutators,  Trolley  Wheels,  Sleet  Trolley  Wheels, 
Trolley  Ears,  Line  Material,  Controller  Fingers, 
Brush  Holders,  etc. 

We  make  quality  goods. 
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Trolley 
Wire 


Americanite  Rubber  Covered  Wire 
Incandescent     Lamp     Cord 


MAGNET  WIRE 

( Cotton    or    Asbestos) 

Galvanized  Iron  and  Steel 
Wire  and  Strand 


I  AMERICAN  ELECTRICAL  WORKS  i 

I  Phillipsdale,   R.    1.  | 

1  Boston,    176  Federal;   Chicago,    U2  W.   Adams;    Cincinnati,  Traction  Bldr :         - 

I  New  York,  233  B'way;   San  Francisco.  612  Howard;   Seattle,  100   lit  Are.  So.         | 

^iiiiiMfiiiHrficiiiiiiiiuiiiiiiiiiiniiiiiiniiniiiiMitiiiiiiiiiiimiiiiiitMiuiinMiiiiiUMHtiiniiifiiinMiiiMmiiniiiMiuiiiiiiiiiiiinrMiiMiiR 
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ELRECO  TUBULAR  POLES 


=  TMt         ■    '  '  The  CMAMrCRCO  JOINT  = 

I  COMBINE  I 

I   Lowest  Cost  Lightest  Weight  | 

i    Least  Maintenance  Greatest  Adaptability   | 

I  Cataioc  complete  nith  enidneerins  data  wnt  on  reqneet.  | 

I  ELECTRIC   RAILWAY   EQUIPMENT   CO.  | 

I  CINCINNATI.  OHIO  | 

I  Wew   York   City.   30   Cbnrch  Street  | 

.?iMil>tillliiillMiliiililiniiHii)iiitiliniiitiinMi>iiiiiiiiiiiiiiiiiiiiiiiiiiriiiiiiiiiiiiMiiiiiiiiiiriiiiiiiiiiiitMiiiiiiiiiiiiiiitimiiiiiiiiiiiiiiiiiii; 
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I  Transmission  Line  and  Special  Crossing  | 
I  Structures,  Catenary  Bridges  | 

I  WRITE  FOR  OUR  NEW  DESCRIPTIVE  CATALOG.  | 

I  ARCHBOLD-BRADY  CO.  I 

I        Engineers  &  Contractors  SYRACUSE,   N.   Y.        i 

!?iiijliinrriiiiiiiiiiiiiiliilltllllliliiimlillliiiiiiuriliiimiillllllliiiiiiiiiiiiiilllliiiiiiiiimilliiiiiiiiiiiiiiiiiiiiiiiiuj iiiii tiimr 
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I     AETNA  INSULATION  LINE  MATERIAL      | 

i  Third  Rail  Insulators.  Trolley  Bases.  Harps  anil  V^Tleels,  Bronze  = 
E  and  Malleable  Iron  Progs,  Crossings.  Section  Insulators.  Section  £ 
s        Switches. 


I    THE  EUREKA  COMPANY,  North  East,  Pa.  I 


Albert  &  J.  M.  Anderson  Mtg.  Co. 
'■:8!)0.-J   A   street.  lloslon.   >Ia«.   — Z^— 

^#1|V  Established    1.S77 

^5J5         Branches — New  York.  13.')  B'way.    Phihi- 
delphia.   i-.O  Keal  Estate  Trust  Bldtr.  Chicago.  105  So.  Dearborn  bl. 


-a-: 


London.   48   Milton   Stnet 
iiijiimiiiiiimiiniimimiiiiiiiiiiiiiiiininiiniiiiiiMniiiiiintiiininitiiniinniinii)iiiiiniinitniiniiiiniiiiuiMiiiMiuiiiinii>i!:in 
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I    i  AUTOMATIC    SIGNALS 

I     i  for  Electric  Railways 

I     I  Highway  Crossing  Bells 

I     I  Headway  Recorders 

NACHOD    SIGNAL   COMPANY,   Inc. 


I  INSULATED  WIRES  AND  CABLES  I 

I   WELDING  WIRE  WIRE  STRAND    | 

1     JOHN    A.   ROEBLING'S    SONS   CO.,   TRENTON.   NEW   JERSEY    | 
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LOUISVILLE.  KY. 
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Signal  Wire  | 

sleet    am)    wind    liolU    iin    teiro  .^    fur    Copnei-weld    Signal  1 

rirrults.   which   have   the   stieiiKth    uf   steel    and   the   non-  S 

criMoslve    lite   of    copper    combined.      Write    for    cataloKue  1 

No.    22.  = 


uiiiiiiiiiiimiiuiiiiiiiiimiiiiiiiiiiijiiiiij jiiiiiiriiiiiiiiiir i iriiiniiriiii iiiimiini iiiiiiiiiiiiiiiiiiiiiii ii lu 

^        ^^5SiF>^        U.  S.  Electric  Contact  Signals  | 

/^^M\  for 


G)PPER  Clao^SteelCompany 


OFFiCE  tNO  WOPt'S    ftfti 


A  v^md 


=      A  Copptfr  Conductor 
S  with  the 

I        Strength  at  Steel 
^ftlllHHHIIIIUIIIIUIIIIIIIUII((IIU^IIIIIIIllllllmlHHIIIIIIIIHIIIIIIIHIIIIIHHIIHIIIIIIt^llllllillllllllliUlmllllltlllUIIIIHIIIH1IMItlllllHln 


_  _  vvEit[l.N  =„AL£S  t.EPD£SENTAriV£i 

W*  mi.  CiKOffiU  JOCMUBCH  SI  ^^/  ilEtl  S«US  COBPORAIiOUCmiMM.IU 


iri       •Mliuiuilllllllllllllllim>llll"""<l">'« 


Single-ttack  block-signal  protection  { 

Double-track    spacing   and   clearance   signals  | 

Protection  at  intersections  with  wyes  | 

Proceed  signals  in  street  reconstniction  work  | 

United  States  Electric  Signal  Co..  | 

West  Newton,  Mass.  | 

iiiiiiiiiiiiiiimiiiiiiiiiimiiiiMiii tiiiiiiirMiiiiiiiiiiiiiiiiriiiiiiiiinuiiiiiiiiiiiiiriiiiiiiiiiiniii 
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iiimiiimiimiiiiiiiiimiiiiiiiimiiiiimiimiMiiHiimiiiiiiiiin: 


gniiii  wmiiiiii:'iHHiitH)Miiitiiiimiimiiiiniimiiiuiimuiinuiiimmmmiiiuinini  ini  II I  III!  luiiii  I  n  I II  ^  i  iiiii  iu(iuiiiii>£ 


Aluminum  Company  of  America 

General    Sale*   Office 

2400  Oliver  Bldg.,  Pittsburgh,  Pa. 


PRODUCERS  of  ALUMINUM 

Manufacturers  of 
ELECTRICAL  CONDUCTORS 

for 

Industrial,  Railway  and  Commercial  Power 
Distribution 

also 

Ingot,  Sheet,  Tubing,  Rod,  Rivets,  Mould 

ing.  Extruded  Shapes,  Bronze 

Powder  and  Foil 

also 

Litot  Aluminum  Solders  and  Flux 


For  Electric  and  Steam  Railroads,  in  all  types 

of  construction 

Converter  and  Electric  Steel  Castings 

Hammer  and  Press  Forgings 

Seamless  Steel  Gas  Cylinders 

WM.WHARTON 

JR.  5c  CO.  Incorp 

EASTON,  PA. 

Subsidiary   of  Taylor-Wharton   Iron    &  Steel   Co. 
High    Bridge,    N.  J. 

OTHER  PLAKTS: 

Philadelphia  Roll  &  Machine  Co..  Philadelphia. 
Tinea   Steel  &   Iron  Co..   Philadelphia. 


i  CANADA  I 

i  Northern  Alnmlnnm  Co..  Ltd.,  Toronto  | 

I  ENOLAMD  I 

=  Northero   Alamlniom   Co.,    Ltd..   London  | 

I  LATIN    AMERICA  | 

I  Alomlnum  Co.  of  8oath  Americik.  Plttsbar^h.  Pa.  = 

niiiniiiiiiiiiiiiiiiiitiiiitiiiiiiiitiiiiiiiiMiiiiiiiiiiiiiiiiiiiiiiiiiiuiiiiiiiiiiitiiiiiiiiiiiiiiiitiiM(iiiiiiiMiiiiriiiiiiiiiiiiiiiiiiiiiiiiiiit)iiiiiitiiin 

9TIII  ririiiuilnMililliiiiiiiiiiMiiiiiiiiuiiiiiiiiiiiiiniiilliiiulliinliiiniiililililliijiiiniiiiiiiiiiiiHliiiniiiiuiliiiiiitlllimilllllltliliiiiiii. 
3  = 

I  HIGHEST    QUALITY 

TRACK  SPECIAL  WORK 


ORIGINATORS  OF 
^MANGANESE  STEEL 
1^1^  TRACK   WORK 


ji 


itiiiiiiiiiniiiitiiiiniiiiiiiiniiiiiiiiiiiiMiiinMiiuiiiiiiiiiiuiiimiiiiiiiiiuiiiuiiiniiiiuiiiiiiiiMiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiuiiiiiiiiiiia 


i    f' 


i  E 


BARBOUR-STOCKWELt  CO. 

205   Broadway,   Cambridgeport,  Mji««. 
£:atabIUhed    IA58 

Manufacturer*   of 


WE  MAKE  THIS  GRADE  ONLY 

I  CLEVELAND  FROG  &  CROSSING  CO. 

CLEVELAND,  OHIO 

iiiitiiiitiiiHimiiimiiiHmiiUMiiHtiiiiiiiiiiiiiimiiiitiimiiiiiiimuitiiiiiiiiiiiiiiitiiiniiiMiiiitiiimiiiiMiiiiitiiiiiiiiiiiiiimiiMiHiiiiii 
■iitiiiiiiiiiiriiiiiiiiiiiiiiiiiiiii iiiiiiiiiiiiiiiiiiiiiiuiiiiiiiiiiiiiiiiiiiiriiiiiiiii niiiiiiiiuiiiiiiiiiiiiiiiiiiimiiiiiiiiiimii iiiiii 


I  Special  Work  for  Street  Railways 

I    ;  Froffs,  Crossingrs,  Switches  and  Mates 

I    [  Turnouts  and   Cross  Connections 

I    [  Ker-win  Po>  table  Crossovers 

BalkwJUArt;cii!at<id  Cast  Manganese  Crossings 


^iiriiiiiiininiiiiiimnmiiiiniiiimimiiiiiiiniiiiimiinimiinmiiiiiimnimiiiimiimiiiiniiiimiiiiniiniiiiiriiiiiiiiiiriiriiiiiiiiiiiiii 


£         £|UIIIIIIIIIIIMIIIItllMIIIIIIIIIIIIIIIIIIIIMIIIIIIIIIIIIIIIIIIIIIII 


lllhUIIMIIIIIIIIIIIUtlllllllllHIIIIIIMIIIIIItlllllllllHIIllltllHIIMti 


Dependable   Track  Work 
for  Electric  Railways 


Frof;s,  Switches,  Switch  Stands, 
Crossings,  Special  Track  Work, 
Machine  and  Drop  Forgings, 
Pressed  Steel  and  Hammer 
Work.  Foundry  for  Manganese 
Steel  Castings  and  special  fa- 
cilities for  heat  treating.  Let 
us  bid  on  your  requirements. 


ST.  LOUIS  FROG  &  SWITCH  CO. 

ST.  LOUIS,  MO. 

||HnilllllllllHIIIIMinMnt||iMIIIMMHtllllMHIIHMIIIimtHntlllllMiniMUIMIIIIIIIIMIIIIMnilllllMiiilllUllltlllllllllMillllltllllltmilU> 


SPECIALISTS 

in  the 

Design  and  Manufacture 

of 

Standard — Insulated — and 
Compromise  Rail  Joints. 

The  Rail  Joint  Company 

61  Broadway,  New  York  City 

iilMSillillillliillillilniliiiliimiiiliiiiiiiiimiiiii»iiiii''Miiiiii'iitiitinnitTnmi ' " "'" 
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tffinmiiiiiiiiMtiiiiiiiiiiiHiHiiiiitiiiiiiiiiiHMimiiHMiiuiiniiiiiiiiiinimiiiiiniiiiiiiiiriiimiiitii'iiiiiitnimioiiiiiuiiiiMiitniiiiiiiu         ?tiHiiii)iMtiijiiiiitinuiiniiiirifniiniMitiiiiriiiiMiniii<rimnniiiiriinrii>iiii(iiiniiitiiiiriiitiMiiiiiiriiiiiriiuiiiiiiiiiiiiuiiiiiiiiiiiiiiii^ 


■.vSEED'S.y^,. 


4-in.l 

Multiple 

Fuse 

A  fuse  that  is  not 
merely  sold  to  you 
but  maintained  in 
service  thereafter 
at  the  lowest  cost 
of  any  fuse  on 
the   market. 


Pull  down  the  ferrule  and  give  it  a 
quarter  turn,  bringing  8  new  fuse  element 
into  circuit. 


FOOLPROOF — Can  be  renewed  only  with  self-contained 
elements,  and  it  is  impossible  to  insert  any  metallic  sub- 
stance that  will  render  the  fuse  ineflfective. 
GUARANTEED — to  operate  in  accordance  with  specifi- 
cations for  enclosed  fuses  as  promulgated  by  Under- 
writers' and  Factory  Mutual  Laboratories. 
The  approval  label*  that 

insure  perfect  performance 


AUTOMATIC    RECLOSING 
CIRCUIT  BREAKER 

y/teCTrcuttSreaker  a)ifA  JBraiftJ^ 
KNOWS 

Not   Only   When    to   Open 

But   Also 

WHEN  TO  RECLOSE 


And   Does   It 

AUTOMATICALLY 


=  ijOO    volt    size,     showing    interior    and     its     separate    fuse    chambers     with         t- 

=  patented    silencer    device.  f 

I  Multiple  Electric  Products  Co.,  Inc.  I 

3  450  Fourth  Avenue,  New  York  \ 

\  Canadian  Branch,  Toronto,  Ontario  i 

^liiilililiniiiiiiiuilluiuiiiiinMiiuiiiHiiiiiniiuiiu.4uiiiiiuiiuiiiuiHiiiiiiiiuiiiiuiiiiniiuuiiiininiiiiniiuiiiiiuiHiuiiiiiiiiniHfi 


For  the  Sake  of  Decreased 
Operating  Costs  and  Com- 
plete Protection  to  Your 
Equipment  and   Service 


I^ETS  OEX  .ACQUAINTED 

THE  AUTOMATIC  RECLOSING 

CIRCUIT  BREAKER  CO. 

COLUMBUS,  OHIO 

Sole     Manufacturers     of 
Full  Automatic  BreakerM, 


.'mmiiiiiiimiHiiimiiiiiiiiMiiHiiiiiiiiHiiiimimiiii 


iiiiiiiiiMiritiiritiiiiiiniiiiiiniitiiiriipiiirnittiiiiitiilltlliiinniiiMlliiiiifiiiiimitiinillllilllimillliiliiliiniitlilltlllKiliituiiiiiitlllliMl 
iiiiiininiiuiuramiiiiiiiiiiiiiiii iiiiiiiniiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiirmiiiiiiiiiiiinmniiiimiiuiiiiiniiiiiiiiiiiiiiiiiisiiiiiiuiiiiiiiimiiraiiiiiraiiniiiiiii: 


The  Babcock  &  Wilcox  Company 

85  Liberty  Street,  New  York 

WATER  TUBE  STEAM  BOILERS 


Steam  Superheaters 


Mechanical  Stokers 


Works:  BARBERTON,  OHIO— BAYONNE,  N.  J. 
BRANCH   OFFICES: 


ATLANTA.   Candler  Buildinji 
BOSTON.  49  Federal  St. 
CHICAGO.  Marquette  Building 
CINCINMATI,  Traction  Buildlni 
CLBVELAND.  Ouardlan  Buildini 
DENVBB,  435  Serventeenth  St. 


HAVANA.  CUBA.  Calle  de  AjuUar  104 
HOUSTON.  TBtXAS,  Southern  Pacific  Bldg. 
LOS  ANGELES.  I.  N.   Van  NUTS  Bid*. 
NEW  ORLEANS,  633  Baronne  St. 
PHILADELPHLA,    North    American    Bldg. 
PirrSBUBGH,  Farmers'  Deposit  Bank  Bids. 


SALT  LAJCE  CTTT.   706-6  Seams  Bids. 
SAN  FRANCISCO.  Sheldon  Bldr. 
SAN  JUAN.  Porto  Rico.  Royal  Bank  Bldg. 
SEATTLE.  L.  C.  Smith  Bids..  Rooms  1914-1917 
TUCSON.  ARIZONA.  Santa  Rita  Hotel  Bldg. 


aiHiuiiiiiiniiiiiiiiiniimiiiiiiiiiiiiiiiiiuiiiiiimiiiiiiiiiiiiiiiiimiimiiiiiiinnmiraiimiiniiiiiifnnmimiiii 


iiiitiniimiiiiiimitiiiiiiiiniiHriiMiiifiiiiiiiniiiiiiiiiiiiiiifitiiiiiitiiiiiiiiTiiiiiiiiiiitiiiiHiiiiiiiiiiiiiiiiniiiMiiittimiiiniiiiiiiiiiiiiiiiiniiitiiimr 


;;ililllllllllllliiniiiitiMniiiiiiiiii> ii iiiiuniiinniiiiiiiniiiniiiiiiiriii iinii iiiit iiliiiiiiimiiiiiiiiiiiiiiiniiiiniriiuiiiiiiiiiMiiiiiijiiiriiiiiJuiiiiiiiiuiiiiiniiniiiiiiiiii iiiiiiuiiiriiiiiiiiii nnnMliriuiiii iiiiiiiiiiiiiiiiiiiraiiiiiirannii 

I  FOSTER  SUPERHEATERS  I 

s  A  necessity  for  turbine  orotection,  engine  cylinder  economy  and  utilization  of  superheat  for  all  its  benefits  I 

I    Power  Specialty  Company  ^-^V-^^        l^^l'l^l:.„     ^L*„'5^„"r'fe''n,      HI  Broadway,  New  York  | 

aiuiiilllllillliillllimiliiriiilri illlllliliniiiiiilillMlliililllillllillllluii iiiii iiiiiiiiii riiiiiili irillll iiiiiiiiiil n iMiillirailllllllliniliriiii rii lliiriiiiiiim flllilMiiiiii riiiiiiiiiiiiiMiiriilll iirMiiimiiiii: 


§ iiiiiijMiiuiiiniiuiiiiiri iiiiimMjiimiiiimimirmimiiiiiiiii mill mill i mi iiiimiii imm^     aniiiimi iiiiiuiniiiiiiiniiiiiiiiiiui iiiiiimiiinimiiiliilmiiiiiuiiiiiiii iiluiliiiiiiMiiiiimimiiiiiiimiiiiiiiiili: 


Peirce  Forged  Steel  Pins        I 
with  Drawn  Sheet  Steel  Thimbles  f 

Your  best  insurance  against  insulator  breakage  = 

Hubbard  &  Company  | 

PITTSBURGH,  PA.  I 


ms  SCOOP  CONVEYOR 


FOR  STORING'^-o  RECLAtMINa  - 
LOADING   ^^o    UNLOADING 
CARS.TRUCKS  «nd   WAGONS 

DOES    THE     WORK    OF 
FROM    6  TO    12     MEN 

AND  KEEPS  EQUIPMENT  MOVING 

Wfi/re     ^OR     L'TEfi^TURe 


i  PORTABLE  MACHINERY  CO. PASSAIC   N.J. 

=(illiiililiMllimiiliniilliniiliit)iniJiiiiniinriiiiiiiimiitifiiiiiiiiitiiini 


iiniiiHiiiitiiitiiiiitiiittiiitiimiiiKiiitiiiiiiMiiiiiiiniiiiiiiniih. 


iHtiimimmtnnmitriiitmniiitiiiuMii: 
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S 


BELDEN^ 

M^NSis.  WIRE- 


"7, 


The  high  standard  of  Belden  Magnet  Wire 
is  the  result  of  seventeen  years'  experience  and 
the  expenditure  of  thousands  of  dollars  in  the 
development  and  perfection  of  machines  and 
processes.  Out  of  this  experience  have  growr: 
"Belden  Quality"  and  "Belden  Service"  estab- 
lishing new  standards  in   the  electrical  field. 

Belden   Manufacturing  Company 

2300  South  Western  Avenue,  Chicago,  Illinois 

Eastern  Office  and  Warehouse, 
Metuchen,    New    Jersey 


niiiHiiiitiiiiiiitiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiitiiiiiiiniiiiiMiniiiirniniiiiiiittiiiininiiiiiiiilnrtiiiiuiiiiiriiiiiiiiiiiiiiriiiiiiiiiii.'' 
iiiiriiiuiiiiiliiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiMiiiiHiiiiiitiiiiiiiiiiitniiitiiiiiiiiiiiiiiiiiiiiiiiiiMiiiMiiitiiiittiiiiDiiiiiiiilllllliriiiiiriiiii-. 

FORD  TRIBLOC 

A  Chain  Hoist  that  excels  in  every  feature.  It  has  | 
Planetary  Gears,  Steel  Parts,  .'J4  to  1  factor  of  Safety.  I 
It's    the   only   Block   that   carries   a    five-year   guarantee.       | 

FORD  CHAIN  BLOCK  CO.  | 

Second   and    Diamond   Sts.,   Philadelphia  | 

■iliiiliiiMiniiiiiiiiiriiiiMiiiiiiiiiiiiiiiiiiiiiiiiiifiiiiiiiiMiitiintiilrilllliiliilljiriliillllliiiiiiliiriMniiiiiririiiiiiiiitriiiiriMiiiirMiiiniiiiim 
siiiiiiiiiiiiiiiiiuiitriiiiiiiiiiiiitiiniiiiriiiiiiiiiiiiiiiiiliiiiriiiiiliiiillliriiiiiilliriitllllliiiiiiiiiiriiiiiniiiiiiiiriiiiiiliiiiitiiiiiiiiiiiiiiuiiiii^ 

1  SPECIFY  I 


i  For  Driving  Your  Auxiliaries  | 

I  TERRY  STEAM  TURBINE  CO.  I 

=  Hartford*  Conn  f 

riiniiiiiiiiiiiniiMiMuiHniiiiiinniiirMiiinuiiiiirMitiiiiiiiiiMiirMiirniirMiiMiiirnniHiriiiiifiiiiMiiiiMiiiriiiitiiiiiiiiiiiHiiiiiiiiiiiiniin 


I  CIRCUIT  BREAKERS  I 

I  THE  CUTTER  CO.,  PHTLADELPHIA  § 

allllJliiiiiiiiii iiiiiiiiii riiiiiiiiiiiiiiLi jiiiiiiiiiiriiiiiiMininiiiiiiiiii mii iiiiiriiiiiiiiiii i iiiiiiiiiiniiij 

•i" """II "Ill"""""" "iimiii I "iiiiiiiiiiiiiriiiiiiim i mm u"i""ii""iii iiiiii "iii"nii 

I  DREW  MOTORMEN'S 
I    SAFETY    MIRRORS 

I  Eliminat*  AeeidantM 

I  Send  for  Catalogue  No,  It 

I    DREW  ELECTRIC  &  MFG.  CO. 

=  Collamer  Ave.  and  Nickel  Plate 

I  Bsilroad,  Cleveland,  O.  = 

j<iifniiiii"iiitiiiii"Mii"iii"iii"iiiiiti"iiiiii"iii"iii"iiii"tiii"iiii"iiiiMii"tiiii"ii"iiiiiritii"iii"iii"iiiii"iii"iiiiiiiiii"iiii"iiiic 

gHiiiiiiiiiniim"iiii""ir"iiiii"iii"t iii"iiin"imiitr"iii"iiu""uuiiiiuiiuiiiii"it"iii"iiM"iii"imiii<i"uiuiiujjUiiiiiii]iiiK 

"         ^tii^     '^T'*       C^Juiw  Direct 

\    ^^'^^'Xfcw— ^  Automatic 

I         jBSF^  ^^A  -rfit^  xtBcT^^^A  m        Registration 

By  the 

Passenger 

Rooke  Automatic 
Register  Co. 
Providence,  R.  I.  | 

uiiiitiiiuiiiiuimiiiiiiiiiiwiiMiiimimiiiiuiiiiHMiiiniiimiiiiiiiiiimiiimiiimiimmMniiiiiiiiiitiiiniiiiinmiiirim 


uiiiriiiiiiiiiiiiiiHHiiiiiriuiiMuiiiiiinMiniuiiiiiiiiiiriiiuMniMiiiiiiniiniiiniiiiiiiiiiiiiiiiiiuiiiiiiiiiitiiiiiiiiiitiiiiiiiiiiiiiniiiiiiiiiiiir. 
The  Green  Book  "Progressive  Combus    on"  | 

A  92  page  book  of  facts  and  figures  on  stoker  g 
ftrinR.  Ackiiowlfdged  the  soundest  and  most  sen-  = 
sible  treatment  of  this  vital  power  plant  problem,  = 
(iipen  Steam  Jet  Ash  Convoor  Booklet  = 
32  pages  of  easy  reading  that  reaches  stralgnt  = 
to  the  heart  of  the  ash  disposal  auestion.  lllus-  = 
trates  and  explains  the  Green  Steam  Jet  and  | 
the  Cast  Iron  Ash  Tank.  = 

/>ep(  C  v^ilX  send  either  or  both  of  the  above  r 
books    on   requeat.  = 

GREEN  ENGINEERING  CO.,  i 

100  Kennedy  Ave,       East  Chicago.  Ind.       | 

riniiiHMiinniiMiiiMiiniiitniniijiHiiiiiiintiiiMMiiiiiiiiMiiiiiiniMiiiinMiiniiiiniiiHiiiiiiiitiiiiiiiinriMiiiiiiniirHiiiiiiiiiHiiiiiiiniif; 


='    ■mmwiimiiiwmiimumiiuiHiniiiiiiMluitrtiiuiiMiiMiiiiiiniiniMiiiiiiiiiiiuMiimiiiiiiiuuiimiiiuiiiiitiiHiim^^ 


'    MFG    ^ 


"Everything  in  Insulation' 


,w 


Mica 
Vulcanized  Fibre 
Varnished  Cloth 
Insulating  Tapes 


Waxes 

Asphalts 
Compounds 
Insulating  Varnish 


The  almve  are  oniT  s  few  of  our  products 
Write  lu  for  anjtliiof  In  tkis  Une  70a  vanj  reqaiNb 


MITCHELL-RAND  M'F'G  CO. 

'^^'  103  John  St..  New  York  Qtv 

■iiiniiiinimiiininiiiiiirHiiiiiiiiiiniiiiiiiiiiiiiiininimiin"iiimiiniinnimniiiiiiiiiiriiiiiinH"iiunMiiiiijiii"s[iniiuiill 

""tiiiiiliiMiiriiiiiii iiiiM--ii"ilirfli"llll"lll)ill"llilllll"ilniliiiiiNt<iitiiiiHiiiiiiiu"iMl""l""ll""l""iiilll"iiii""ii]^    juiiniiiiiimiiiuniiiiniilllimnnHUTT""""""""""""!"""""""""'"" t"iiiil"iii" riiiliriii "II "Mtllit""!! 


I    A  Single  Segment  or  a  Complete  Commutator    |  || 


WE-FU-GD  AND  BCAIFE 


is  turned  out  with  equal  care  in  our  shops.  The  orders  we 
fill  differ  only  in  magnitude;  small  orders  command  our  utmost 
care  and  skill  just  as  do  larsre  orders.  CAMERON  quality 
applies  to  every  coil  or  segrment  that  we  can  make,  as  well  as  to 
every  commutater  we  build.  That's  why  so  many  electric  rail- 
way men  rely  absolutely  on  our  name. 


I         Cameron  Electrical  Mfg.  Co.,  Ansonia,  Connecticut  | 

jtiuiiiifiiiiiiiiiiiiii "tiiitiiiiinini"! I iiHii"ii"ii""i"iini"Hiiimiiiiiii"Hiiii""i"iii:'i"ii"iii"iiiiii"ii" "i" 


WM.B.SCAIFE  &  5DN5  CD.PITTSBURGH.PA. 


ntiiimiiiiiniMlti'niiiuniiiniutnirinjiiiliiiiMiiiiniiiiiiiiiiiiniiiuiiiniiiiiiiii'liiiiiiiiiiiiiiiiijniiiiiiinMiiiiiiiiKiiiiiiiiiiiiiMUMint 
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wmiimiiiimiiiiiiiiiiiiiiii iiiiiiiiiiiiii iiiiiiiaiiiiiiiiiiiiiiiiiiiiimiiiiiiiraiiiiiiiiiiiiiiiiiuiuiiiiiiiimiiiniiiiiiii |     |i 


siiiiiiimiilllMlllliiiiiiiiiiiiiMtiiuiiiihniiiiiiiriiiiniiitiiiiiiiiiiiiiiHiliiniiiMiliiiHiiiiiiiiniiiiiiuiiiiiiEiiiiiiniiiuiiiniiiiiiiiiillllllliij 


INTERNATIONAL 
FARE   REGISTER 


Type    R-10 
Single  Register 


International  Fare  Registers.  Single  regis- 
ters, round  and  square;  double  registers, 
duplex  counters,  car  fittings,  foot-operating 
devices  for  single  and  double  registers. 
Exclusive  selling  agents  for  Heeren  enamel 
cap  and  coat  badges. 

The  International  Register  Co. 

IS  South  Throop   Street,   Chicago 


awilllllliiiuiiii)iiliiinlilltlliuilliii>iinilllinriiiiuiiiiiiiiitiliiiiiiiinriiittiiliiiitiitiiiniiiiililiilllliiiiiiiiintiiuiuiiiiniiii!ili'iiiua 
jiiiiiiiiiiiiiiiiiiiiiiiiiijiiiiiiiiiiitiiiijjtuiiiiiiiiiiiiiiiuiiiiiiiiiiiiiiiiiiimiiiiiiiiiiiimiiiiiiimiiiiiiiiiiiiiiiiiiiiiiiimiiuiiiuuimiiniiiR 

I    Electric  car  heaters — thermostatic  control —  | 
I    pneumatic      car      door      operators — buzzers,   I 


I    single-stroke    bells, 
I    special  resistances. 


NILES-BEMENT-POND   CO. 

Ill    BROADWAY,   NEW  YORK 

MACHINE    TOOLS 

FOR  ELECTRIC 
RAILWAYS 

Axle  Lathe* 

Wheel   Presses 

Car   Wheel  Lathes 

Boring   Mills 

Lathes 

Hammers 

Cranes 

General  Machine  Tools 


=         ^limMIIIIIIIIIIIUIIIIIMIIItlllllll 


[iiiiiiiiiMniiiuiiiiiijiiiiiiiijiiiiiiiNuiiir 


s      uiiiiiiriiitniiiiitiiitriniiiiiitiiiiiiiiiiiiiiiiiiiiiiiHiiiiiiiiiiiiiiiiiiiitiiiiiiitiiitiiiiiiiiiiiiiHiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiilMilliHiiiii^ 

I  I         WE  CAN  CUT  YOUR  COST  OF  I 

I  i            HEATING  CURRENT  | 

I     i   Write  for  THERMOSTATIC  CONTROL  INFORMATION  | 

I     I                                                    ELECTRIC     HEATERS     Cut  | 

I     I   ^^m^^ma^mmmm^^t^^^^        Installation  and  Maintenance  | 

Charge.  I 

VENTILATORS    Also    Venti-  | 

late  in  Stormv  Weather.  I 

THERMOSTATS     Save     Cur-  | 

rent.  i 

ORIGINATED     the     use     of  I 

NON-CORROSIVE  Wire  for  | 

Electric  Car  Heaters.  s 

I   ^^— ^^— — ^—    ORIGINATED  The  Ventilated  | 

I                                                                Coil   Support.  I 

I  LET  US  FIGURE  ON  YOUR  NEXT  REQUIREMENTS  | 

I  Gold  Car  Heating  &  Lighting  Co.,  17  Battery  PI.,  New  York  I 

^luiMiiiiiiiiiimimiiiiimiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiimiiMimimiiiiiiumiiiimiiniiiKiiiiiirdii iiiiiiiiiiiit:iiiiiiimiiminniiiiiiii« 

uiniMHiiiiiiiitiiniiHiiiMimiiHimiiniiiiiiitiiiiiiiniiiiiiunmiuMiiniiiiiiiiiiiniiMiiiiiiiHiniiniriiiiiiiiMiirMiiMiihiiiiiuiiiiiiiiriii':, 


75%  of  the  electric  railways 


starting    signal    lights 

i  CONSOLIDATED  CAR  HEATING  CO.  I 

i  ALBANY,  NEW  YORK,  CHICAGO  i 

animmiiiiiiiniiiuiiiHiiiiniiiimiiiiiiiiMiriiiiiiiinMMiiMiiiriiUMiiiiMiiiiiiMMiiiiMiiiiiiiiiiiiiiiiiirtiiirriiuiuuiiiiiiiiiiiiMUiiiiiiui 
aiiiiiiiiiiiiiimiiiiiiiiiiiiiiiimiiiimiimiiiiiiiiiiiiiiitMiHMiiniiniiiiittMuiiiiiiiiiiiiiiuiiimimmtiiiiiiiiMiiiiimmiiiiiiniiiiiiii 

Heating  and  Ventilating 

I  Let  u«  demonstrate  to  you  how  we  can  heat  and  | 

I  ventilate  your  cars  at  the  lowest  possible   cost  | 

I  The  Cooper  Heater  Company  | 

I  Carlisle,  Pa.  | 

^iiiiiniitniiMiiiniiiniiiHiiiiiiiiiniiiiHiiitiiiiniiitiMuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiHiiiiiiiiuiiuiriiiiiiiniiiiiiiitMiiiiiiiii  tiuiiiiriiR 

eiiiiiiiiiiiiiiiiiiiimiiiiiMiiinuiHiiiniiiiiuiiiiiiiiiHiiiiiiiiriMMiniirHiiiiiiiMiuiiiiiMaiiiiiiiiiiiuiiiiiiiiiiiiniiiiiimiiiiiiH^ 

I  BAKELITE-DILECTO  I 

=     The   fields    or    usefulness    for    Bakelite-Dilecto    are   many    and   raried    because   of  = 

=     its  superior   merit   over   materials   heretofore   available    in   sheets,    tubes   or   rods.  = 

S     The    exertional    qualities    of    Bakelite-Dilecto    are    satisfying    electric    railways  = 

=     all   over   the   country.      Investigate.  = 

I  The    Continental   Fibre    Co.«    Newark,    Delaware  I 

i  Branch  Offices :  = 

S     CHICAGO,  332  S.  Michigan  Ave.  NEW  YOHK.   233   Broadway  = 

3  PltUburgh  OfBce.  301   Fifth  Ave.        8an  Francisco  Office.  525   Market  St.  = 

s  Los  Angeles  Office.    411    S.    Main    St.  = 

1  Canadian  Omce.    1710  Royal  Bank  Bldg..  | 

5  Cor.    King    and  Yonge  Sts.  = 

£  Toronto,    Ont..    Canada.  = 

^mniiMiiiiiMurMiiiMiiiHiitHiniiiinMimiiHiiiiiiiiniiiitiiiiiniiiitiiiriiiiiiiiiniiiniiitiiiiiiiiiuiiiiiiiiiiiiuiiiitiiuiiiiniijiiiuiiiiiHn 

aitiiiiiiiiitiiiiiiiiniimiiiiiiiiitiiiiMiiiiiiiiMiiittiiiiiiiiiiiiiMiiimiiiuiiimiiiiiiimiiuiiiimiiniimiiniimiiiniiiiii^ 

BUCKEYE  JACKS  | 

I  high-grade   R.   R.   Track   and   Car  Jacks.  | 

I  The  Buckeye  Jack  Mfg.  Co.  I 

I  Alliance.   Ohio  | 

nu:<iiiiiiiii(iiiiiiiiiiiiiuiiiiiiiiiiiiiiiiiiiitiiitiiiiiiMiiiiiiiiiiiiiiijtiiiiiiiiiiiiii)niiiiiiiiiiiiiill)tillliriiiltiiniiiliMiiiiiitiiitiiniii]iiiiii5 


B-V  Punches  t- 


=  Send  for  Catalog. 

I  BONNEY-VEHSLAGETOOLCO.,  N«w*rk,  N.J. 

jniiniiiiiimiMniiKitiiiiiiiitiiiriiiMiiiiiiiiiii tiimrMiiriiimiimiiiiiiimmiiiiiniiiimiiHiiiiiiiiiiiiMiintimiiriiiriiiiMiiiniiMiiiR 

^imumiMitmiiiMUiiniiiiiiiiiiiiiiiiiMiiriiiiiiiiiiiiiiiiimriiiiMiimiiiiiiiiiimiiiiiiiMiiiiiiiiiiiiMiittiiiiiinr iiiiiniiitiiiiiimiiiT. 


162    RAILROAOS 
USE    DIXIE    CUP 

Per\nv  Vending  MacHines 

"►rinkici^  Cup  Problems 


. r.s.der^t 

of  to*  P<p«-rCup   —   22O-2;0  W.  !*(• 


nmmiMmimimiiiiiimiiiiiiiiiminiiiiiiimiiiiii()iiitiiiiiiiiiiiiiiiiiiiii(iiitiiiiiiiiiiiiiniiiiiiiiiii(iiiiiiiiit ttiiiniiitiiirtuiriiiiti;; 

SMitiiiiiitmiiiiiiiiiiim imiiiuiiiiHriuiiitiiiiiiiiiiiiiiriiiiMuiiiiiiiiiiiiuiHiiiiiiiiitiiniiiiriiniMmiiiiiiiiitiiMiiiiiiiiiiiiiiuiiiiii^ 

I  "It    Behooves  You   to    Hooverize  | 
Your   Motormen"  j 

I  We  can  help  you  | 

I  Writs  to  I 

I  The  Arthur  Power-Saving  Recorder  Co.  | 

I  2nd  National  Bank  Bldg..  New  Haven,  Conn.  | 

^illlllliniluiliilliniliiinillHltMlliMniiiiiiiiiimiiiiiMiiniiiiiiiiiiiMliiiiiiiiiiiimiimiiiiiiitiiiirrii iiiiiiiiiiiiihiiiiiiiiiiiiiihihuii'; 

uiiiliimilliiillllliiiiiiuin iiiiiilltiimiimiiiiiiiilHllililirriiiiiiiiiiliiiiillliiimimimi utiiiii iiiiiiiiiiiiniimiiniiimiiuu 

I  Cleveland  Fare  Boxes 

I  take  your  fares  direct  from  Car  Rider  | 

I  to  Counting  Room  | 

I  The  Cleveland   Fare  Box  Company  | 

i  Cleveland,  Ohio  | 

I  Canadian  Branch;  Preston,  Ootario.  | 

aliniiiiiiiitiiHiriitiiiiiiiiiiiiiiiiiriiiiiiiiiiiiiiiiiiiiiiiriiiiiiiiiitiiiiiiiliiiiiiiiiiiiiiiiiiiiiiliiliiiiiiitiiiitlillliiiiiiiintmilllltiinillllllinic 
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■nmmiimiiiiiiiiiiiiiiiiiTiiiiniiiiiiiiii iiiiitiiiiiniii,i iii iiiiiiiuiiiiimiiiiiiiiiiiimiuiiiniuniiiiiiiiumiiiiiinnni^   aimiiimiiuiMii jimiih iiimiiiiiii iiirrir iiiiiiiiimiiiuiiiini uniiimiiiunnii i> iiimimiir 


Williams'  "Vulcan" 
Machinists'  Clamps 

Drop-Forged,  Heat-Treated, 
Stiff,  Strong,  Reliable 


J.  H.  WILLIAMS  &  CO. 

"Th*  Drop-Forging  People" 

BROOKLYN,  N.Y.   BUFFALO,  N.Y.   CHICAGO,  ILL. 
143  Richards  St.        143  Vulcan  St.    1143  W.  120th  St. 


UTILITY  CARS 

Electric  Railways  ! 

SAVE  MONEY! 


Handle  all  construction 
material  with  Differential 
Cars. 

If  it  ii  onl7  a  dumD  car  It  li  not  a  Dlffercotiar* 

Differential  Car 
Company,  Inc. 

Findlay,    Ohio 


"iiirirariiiiriiiiiimiiiiriiiiiiraianwwilllMUUiiimim rimniiJiiiiniinr iiiiii uiiuiiiiiiiiiiiiijiiii uuiiiiuS  an,,, miiiimiiiiimiiiuiiiiiiiiin iiiiiiiimiiim i iiiiiiiiiimiiimiiimiiiiiiiiii.iiHiiiiiiiiniiiimininmiiiinmiitf 

g""""""" Illlllllllllllllllllllll llinirni iliuiin rillllllmilHriitlllru Illimill.l llllllll milliuirj     giiii l iiuiiiii iiiillillliiiiMiiiriiiii iiiiiiiiiiiiiiriuiiiiiii.iiliiiiiiiiiinlraiiiniiiiimiiiiinillllil 


The  '*1K^cap*l£xibe"    Battery 

for 

STORAGE  BATTERY 
STREET  CARS 

TheElectricStorageBatteryCo 

PHILADELPHIA 


j|iiriiiiiiiiiniiHMimiiiiiiiHiiiMiMiiiiiimiiniiiiiiiiiiiimiitiiiMiiimiiHiiniiiiiiimiiiiiiiiiiiii!MiiiMiiiiiiiiiiiiiiiiiiiiii(iiiiiiiniiiiurS 
^ntiiniiriiHMiiiiiirHniiMiiiiiiMiihiiiiiiiiiiiirijntiiiiiiiiriiiiiniMiMriiiittiiitiiiiiiiiMiiirMUMiHiiiinMmuiiiniiiiiiiiiiiniiiniMiiiiiU: 

I                           USG  I 

CARBON— GRAPHITE— METAL 

I                            BRUSHES  I 

I                                                         ,  I 

I                For  Car  and  Power  House  Units  | 

I                           MEXICAN    GRAPHITE   CURVE   GREASE  | 

i                                                  For  Gears  of  Electric  Cars  = 

=             MEXICAN  GRAPHITE  JOURNAL  AND  GEAR  CREASE  = 

5                            MEXICAN  GRAPHITED  WOOD  GREASE  = 

3  = 

i              Literature    and    detailed    information    sent    upon    request  | 

The  United  States  Graphite  Co. 

1         j^       SAGINAW,  MICH.,  U.  S.  A.    ^J^  I 

Branch  Offices: 

New     York,     Cbicatco.     Philadelpbia,      St. 
!^       Louis.    Pittsburgh.    Denver.    San    Francisco 


Le  Carbone 

Carbon  Brushes  are 
uniform.  They  talk 
for  themselves. 

W.  J.  Jeandron 

227    Fulton    Street 
New  York  City 


I         Pittsburgh  Officai 
I     636    Wabash    BuUdinc 


Canadian  Distributors  t 

Lyman    Tube    St   Supply    Co.,   Ltd. 

Montreal  and  Toronto 


I  Largest   Miners   of   Graphite   on   This   Continent 

IliiiiiiiiiiiiiiijiiiiiiiimiiiiiiiiiiiiiiiiuiiJiiiiiiiijjiiij iiiiiiiiiiiiimiiimiiiuiiiiiiiiiiiiiiii iiiiiiuiiiiiiiiiiini^iit hiiiii im 


I    i. 


4iiiiiiiiiiiiMiiiiiimiimiiiiiiiiiiiiimiiiiiimmiiMii>MiiiuitiiiHiiiiiiimiiiniiiiiiiiituiiiiHinuiiMiiHmimiinoiiH 
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Bniniiiniiiuiiiiniiiiiiiiiiiiiiiiniiiiiiiiiin iiiiiiiiiiiiiimiumiiiiiiiuimiiui mill iiiiiiuuiliiliuilllliiiiuilllllllilimiiiii|      |i 

I    The  Kalamazoo  Trolley  Wheels 

i  have  always  been  made  of  en- 
tirely new  metal,  which  accounts 
for  their  long  life  WITHOUT 
INJURY  TO  THE  WIRE.  Do 
not  be  misled  by  statements  of 
large  mileage,  because  a  wheel 
that  will  run  too  long  will  dam- 
age the  wire.  If  our  catalogue 
does  not  show  the  style  you 
need,  write  us — the  LARGEST 
EXCLUSIVE  TROLLEY 
WHEEL  MAKERS  IN  THE 
WORLD. 


Jiiiiiii>iiii>iiiiiiiiiiiiiiiiiiiiriiiriiiiitiiiiiiniitiiiiiiiiriiiiiiiiiiiiiiitriiirriiiiiitiiiiiiiiiiiiiriiiiiriiiiiiiiitiiii)iitiiiiiriiiiiiiiiiiiiiiiiriiiinit- 


Automatic  Safety  and  Automatic  Return  Switch  Stands  for  Pass- 
ing Siding^s.  Tee  Rail  Special  Work  for  Interurban  Lines  and 
Private    Rights    of    Way.      Manganese    Constrnctioo   a   Specialty. 


THE  STAR  BRASS  WORKS 

KALAMAZOO,,  MICH.,  U.  S.  A. 


'ainmnmiinnimrainiiiiinMimiiimiiiiiiiiuMiiiMiiiiiiiiimHiniMiiinfliimiiiimiiimimiiiiiiiiiimiiiinimmniimiiiitimniiniic 


=  =                                        »4I  IjLiB  UXI.M,     ISB'W  YOR.K-                                       £ 

E  i    p-,   .,    ..— ^      ■  v.»,.-j^.,-j — ^,..  ^.»                NevYark.OfiBoc,30Clu>KtiatrMt      | 

I  ^llllllllllllllinillllllMlllllllllHllll.lllllllMIIIIIIIIIIIIMIIMIIIIIIIIIIIIIItlllllllllllllllllllllllllllllllllllllllllllllllllllllllllllltllltllllllltnillR 

I  wiiiiiiiuiiiiiiiiiiiiiiiiiiiiiiMililiiiiiiiiiiiiiiiiiiriiiiiiniiiiiiiiliiillliiililiitiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiii;iiiiiiiiiiiiiiiiiiiiiMiliiiiillillll^ 

I  I      "Boyerlzed"  Products  Reduce  Maintenance      i 

i  i        Bemis   Trucks                                    Maa^anese  Brake  Headi                       = 

~  i        Case  Hardened  Brake  Pins            Manganese  Transom   Plates                 = 

i  i        Case  Hardened  Bushings                Manganese  Body    Bushinrs                  i 

I  §        Case  Hardened  Nuts  and  Bolts    Bronze  Axle  Bearings                           | 

I  I        Bemis  Pins  are   absolutely   smooth   and  true  in   diameter.     W«        i 

1  i         carry  40  di&erEnt  sizes  of  case  hardened  pins  in  stock.     Samplea        i 

i  =         furnished.     Write  for  full   data.                                                                   | 

I  I                   Bemii  Car  Truck  Co.,  Springfield,  Ma«s.                   | 

~  ^iiifiiimimiuiimiiiiiiiiiimiiiiiHiimiiiiiiiiiiiiiimii(iiiiiiiiiiimiiiiiai^mm,iiiiiin'ii'iim!iiiiiiiiiHiiniiiiiiiiiiiiiiiiiiiiiiiiiiiutii5 


JilllllliiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiMiiiriiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiillllilllliiiiiiiiiiiiiiiilriiiiiiiliiiiiiiiiiiiiiiiiliillilnii.      |' 

I  PROVIDENCE        H-B 


tiiiiiiiurniiiiiiiiiiiiiiiiiiMiniiiiiiiiiniiiiiiiUiUiiiiiiiuuiiirniiiiiiiiiuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiHiiiiiiiniiiuiiniiiiiiiiiiiiiniimiK 


FENDERS 


LIFE  GUARDS 


I       The  Consolidated  Car  Fender  Co.,  Providence,  R.  I.        | 

I       Wendell  &  MacDuffie  Co.,  61   Broadway,  New  York       | 
=  General  Sales  Agents  = 

^imiimfmiiiiiiHiniiiiiiiiiiiiuiiiiiniiiiiiiiiuiiiiuiiiiiiiiiuiiii iiiiiiiiiiiiiiiiiiiiiiimiiimiiiiiiiiiiiiiimimiiiiiiiiiiiiiiiimimii; 

^iiiiiiiiiltliiiiiiiiiiiiiriiiiiiiitiiliiiiiliiiiiiiiiiiiiiuiiiiiiiiiiiiiiiuiiiiiHiiiiiiiiiililiiiiiiiiiiiiriiiiiililliiiiiiiiiiiiiiiiiiiliniiiiiiiiiiiiiMiuic 

I    SAMSON  SPOT  WATERPROOFED  TROLLEY  CORD    | 


Use    them    in   your    terminals —  I 

PEREY  TURNSTILES  ! 

or  PASSIMETERS  | 

Fatter  tKan  tlie  ticket  teller  | 

Percy   Manufacturing   Co.,   Inc.  | 

30  Charch  Street,  New  Tork  City  | 

^■■iiiiiiiiiiiiiiiiiiiiiHiiiitiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiriiiiiiiiiiiiiiiniiiiiiiirMiiiiiiiiiiiiiiiMiniiiiiiiuiiiiiiiniiiuiiiiiiiiniiiiiiiii: 


ginnminmnitnitniiiimjiiin'iiiimiiiimintiniinmiiiiminnfmiiiHimiiifnnni 


Trade  Mark  Beg.   V.   S.   Pat.  Off. 
i        Made  of  extra  quality  stock  firmly  braided  and  smoothly  finished. 
=  Carefully  inspected   and   guaranteed  free  from   flaws. 

=  Samples  and  information  gladly  sent. 

I       SAMSON  CORDAGE  WORKS,  BOSTON,  MASS. 

QilimuiiiiniiiiiMiiiiiniMiiiiiniiiiiiiiiMiiiiiiiiiiiiiiMiiiuiiiiiMiiiiiiiiiiriiiiiiiiriiiiiiiiiiiiiiiiiiiTrmiiiiMiiiMiiiiiituiiniiiiiiiniiiiMiii 


UMION'TUSES 

"Union"    Renewable    Puses    will    save   four-fifths '  ol 
your  fuse  maintenance  cost.  Guaranteed  to  ^ve  satis- 
faction.    Money  back  if  they  fail.     Booklet  on^request. 

CHICAGO    FUSE 

MFG.  CO. 

Chicago      New   York 

^        SlUlllllimnimnilimnmiinillllliilniiiiiiitiiiitimiii iiiiiiiiimii iii.iinmiitm...imiiiuiiu.i nniiullllllllllllll 


ELECTRIC  RAILWAY  JOURNAL 


Think"SEARCHLI(air  First 

mj  ADVERTISING  RATES 


HI 


=lo 


POSITIONS  VACANT — Business  Opportuni- 
ties and  other  undisplayed  ads,  8  cents 
a  word,  minimum  S2.00  an  insertioD. 

POSITIONS  WANTED — Evening  work 
wanted,  tutoring-  and  other  undisplayed 
ads  of  individuals  looking"  for  employ- 
ment. 4  cents  a  word,  minimum  75  cents. 
payable  in  advance. 


ADD  5  WORDS  for  box  number  in  undis- 
played ads  if  replies  are  to  any  of  our 
offices.  There  is  no  extra  charge  for 
forwarding"  replies. 

DISCOUNT  OF  10%  il  one  payment  is 
made  in  advance  for  4  consecutive  inser- 
tions of  undisplayed  ad. 


ADS  IN  DISPLAY  TYPE — Space  is  sold  by 
the  inch  (30  in.  to  a  page),  the  price 
depending  upon  total  space  used  within 
a  year,  some  space  to  be  used  each  issue, 

KATE  PER  INCH  for  ads  in  display  space: 

1  to    3  in.,  14.50  an  in.       15  to  29  in.,  $3.90  an  in. 

4  to    7  in..  $4.30  an  in.       30  to  49  In..  $S.80  an  in. 

8  to  14  tn.,  $4.10  sn  in.       50  to  99  In..  SS.TI  an  in. 


POSITIONS 
VACANT 


EMPLOYMENT 


POSITIONS 
WANTED 


POSITIONS   VACANT 


EXPERIENCED  traffic  inspectors  for  East- 
ern City  operating  100  cars.  Good  wages. 
Purchasing  Agent,  Trenton  &  Mercer 
County   Trac.    Corp.,   Trenton,    N.   J. 

MASTER  mechanic  wanted  for  city  and 
Interurban  property  in  the  East.  State 
age,  experience  and  salary  expected.  P- 
771,    Elec.    Ry.    Journ. 

EXPERIENCED  street  railway  armature 
winder.  Steady  work.  Address,  H.  Mc- 
nutt,  care  San  Diego  Electric  Railway 
Company,  San  Diego,  Cal.,  stating  age, 
experience  and  salary  expected. 

SEVERAL  draftsmen  and  computers  want- 
ed on  frog  and  switch  work  with  manu- 
either  street  or  steam  railway  practice 
facturer.  Experience  unnecesary,  but 
desirable.  State  minimum  salary  in  let- 
ter. Steady  employment.  P-768.  Elec. 
Ry.  Journ.,  Real  Estate  Trust  Bldg.. 
Philadelphia. 


POSITIONS  VACANT 


POSITIONS  WANTED 


SPECIAL  work  foreman  wanted  for  trolley 
work  construction.  State  age,  experience 
and  salary  desired.  Location  Middlewest. 
P-772,   Elec.   Ry.  Journ. 

EXPERIENCED  electric  and  acetylene 
welder  for  electric  railway  work  in  East- 
ern city.      P-770,   Elec.    Ry.   Journ. 


POSITIONS   WANTED 

PURCHASING  agent.  12  years'  experience, 
age  38,  married,  college  graduate ;  best 
references.  Would  like  to  have  personal 
inter\iew.  PW-769.  Elec.  Ry.  Journ., 
Real   Estate  Trust  Bldg.,  Philadelphia. 

SUPERINTENDENT  wants  position  ;  seven 
years'  experience  with  one  of  the  largest 
interurban  railways  in  country ;  age  42  ; 
can  furnish  refrences.  PW-773,  Elec. 
Ry.  Joum. 


HIGH-CLASS  railway  claim  agent  and 
safety  expert,  thoroughly  qualified  In  all 
branches  of  claim  department  manage- 
ment and  operation,  desires  connection 
with  progressive  company.  PW-767,  Elec. 
Ry.    journ. 


MANAGER — Position  as  manager  desired. 
Experience  with  large  properties.  Broad 
education  ;  good  address ;  capable  of  deal- 
ing with  public  and  public  officials,  and 
handling  laboring  men.  Good  organizer. 
PW-764,  Elec.  Ry.  Journal,  Rialto  Bldg., 
San  Francisco. 


MASTER  mechanic  of  proven  ab'lity,  now 
employed,  wishes  to  make  chanre ;  17 
years'  experience  in  all  departments ; 
Type  M  and  H.L.  control ;  successful  In 
handling  labor;  A-1  references  furnished. 
PW-774.  Elec.  Ry.  Journ.,  Real  B 
Trust  Bldg.,  Philadelphia. 
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I  There  is  a 

I  Searchlight 
I  Section 

1  in  each  of  the 
I  following  papers: 

I     [1]  _ 

i   American  Machinist 

j         [2]      _ 

I   Chemical   and   Metallurgical 
Engineering 

I         [3] 

I   Coal  Age 

I         [4] 

I   Electrical  World 

I         [5]      _ 

I   Electrical  Merchandising 

I         [6] 


COMPLETE  POWER  PLANT 

FOR  SALE 

1—500    h.p.    Westinghouse    Compound    Engine,    Direct    Connected    to    550    volt 
Generator. 

2—200  h.p.   Harrisburg  Engines,  Belt   Connected   to   Westinghouse   Generators. 
1— B  &  W  Boiler,  2   Keeler   Boilers,   Water   Heaters,   Pumps,   Piping,   Switch- 
boards and  etc. 

AU  in  first  class  operating  condition.     Immediate  delivery.     Make  us  an  alter. 
The  Lewittown  &  R«ed>viUe  Electric  Railway  Co.,  Lewittown,  Pa. 


iMItKIIIIIMHItMltKllli 


POWER  PLANT  EQUIPMENT 


FOR  IMMEDIATE  SALE 


Consisting  ol  two  350  hp.  175  r.pjn.  Buck- 
eye sas  engines  direct  connected  to  two  200 
kw.  625  volt  DC.  Compound  wound  railway 
generators  with  switch  board,  pump  and 
other  accessories,  all  in  A.  No.  1  operating 
other  accessories,   all  in  A-No.-l   operating 


i'  In  addition  to  the  above  equipment  we  offer 
for  sale  210  cells  of  electric  storage  battery 
Type  P.  13  elements. 

Inspection  solicited.  For  farther  particu- 
lars write  or  wire  us.  Equipment  released 
account  of  power  purchased. 


THE  MISSOURI  &  KANSAS  RAILWAY  COMPANY 

Overland  Park,  Kans. 


I" itnr 

■  ■itiiMiniiiiMiiit^f 


NEW 
REBUILT 


ELECTRIC  MOTORS  Sl^'?^/Sg 


EST.  189S 


NEW  A.C.  MOTORS  »  to  'SIH.T».— LARGE  STOCK  USED  MOTORS 
EXCEIXANT  REPAIR  SERVICE  ON  ANY  SIZE  OR  TYPE 

CLEVELAND  ARMATURE  WORKS,    INC. 


4732-4-«  S  r.  CLAIR  AVE.,  CLEVELAND,     O. 


INC.  19 
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Electric  Railway  Journal  j    |   ^^^    Saf  Cty    CarS 


I         [7]_ 

I  Engineering  and  Mining 

Journal 

I  Engineering  News-Record 

i         [9] 

I  Power 

I      "^'"^ 

I  Ingenieria  Intemacional 

I  (International    Engineering — Spanish) 


FOR  SALE 


I  Eight    new    single    truck,    double  1 

I  end,   one-man   safety  motor   pass-  | 

I  enger    cars   with    two    motors    all  I 

I  fully     equipped     ready     to     rim.  I 

I  Colors  green  and  bull  in  enamel  | 

I  (numbered  but  not  lettered).  | 

I  Shipment  Immediately  from  Car  Works  \ 

I  Federal  Light  &  Traction  Company  | 

I  60  Broadway,  New  York,  N.  Y.  | 


IIIIIIIIIIIIIIIIIHIIIMIIIHIIIlt 


I  FOB  SALE 

1  16  West.  56  Motors.  4  K-14  Con- 
I  trollers.  4  National  type  BB-4 
I  Air  Brake  Equipments  complete. 
I  15  Double  Truck  Cars,  40-ft. 
I  long,  mounted  on  Brill  Trucks 
I  equipped  with  4  GE-67  Motors, 
I  2  K-6  Controllers,  Air  Brakes,  etc., 
j   complete. 

Electric  Equipment  Co. 

I    Commonwealth  BuUdlnr,  FbUadeipua,  Pa. 

nilllllllllMltlllMlllMIIMMI 


Each  of  these  10  papers 
is  the  leading  periodical 
of  the  field  it  serves. 

Searchlight  advertise- 
ments will  get  you  in  touch 
with  the  important  men  of 
these  important  fields. 


BARGAINS!  f 

I  Garton   Daniels  350-750  V.   Lightning    | 

I  Arresters.                                                  | 

I  No.  9  Hemingray  Pony  Glass  Insula-    | 

I  tors.                                                            I 

I  Bronze   Trolley    Frogs.                                | 

I  Flexible  Pole  Brackets.                                | 

I  Westinghouse      Type      A      Lightning    | 

I  Arrester.                                                    | 

I  Watt  Hour  Meters.                                      I 

i  no  v.,   D.   C.   Bonding   Car.                     | 

i  And  many  other  items.                               I 

j  2;ELNICKERinST.L0UIS  j 

-  There    are    many     other    barsaln»    In    our    | 

I  Bulletin  No.  888.     Send  for  a  copy.                 | 


700  tons  new  9  tn. 

GIRDER  RAIL 

Penna   Steel   Co.    wctlon    228.    112    lb.    to 

the  yard.     Price — (45  per  irou  ton,  f.o.b. 

cars  Brooklyn,   N.   T.      Subject   to   B.   W. 

Hunt  ft  Company's  innection. 

Prompt  ampment. 

H.  M,  FOSTER  CO. 

Continental   Bolldlnr.    Baltimore.    Kd. 


Passenger  Cars  and  Motors  j 

4— AH      >te«I      PASSENOEB      CABS,      eompltta.  | 

mounted   on    Balitwtn    18C    trucki.  | 

4 — W«t.  MOTOBS,  SIS  A.  | 

Wm  U  rtlnui  ah<mt  Not.   1.  •  | 

WESTMORELAND   CO.   RY.   CO.  I 

Derry.   P».  | 


IlilllllllllllMlltlllHItllll Ill 
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Immediate    Shipment  | 

GIRDER  RAIL 

300    tons   T    in.    cirdir   rail,    located   Amity-  | 

Tllle   New  York,  also  1000  tons  70  lb.  rail,  | 

3000  tons  90  lb.  rail.     Write  or  wire  Jor  | 
prices  quoted. 


M. 


K.  FRANK,  Pittaburjh,  Pa. 


New— Used— Rebuilt 

MACHINERY  AND  SUPPLIES 

for  constmction  and  indcatrlal  work. 

READING  ENGINEERING  CO.,  INC. 

154  Nassau.  St..  New  York 


.•■tlltllMIMIi  II 


<tllt£  TtlltlMMIttI 


38 


SEARCHLIGHT  SECTION 
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0 


Machinery  in  Stock  for 
Immediate  Shipment 

ROTARY  CONVERTERS 


@ 


October  23,  1920 

Electric  Railway  Journal 
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I       1—300  kw.,  Westg.,  3-phase,  60-cycle,  370-v.,  A.C.,  S75-V,  i 

§             D.C.,  600  r.p.m.  I 

I      2—200  kw.,  G.E.,  3-pha»e,  25-cycle,  8S-v.,  A.C.,   12S-V.,  | 

ID.C,  8  pole,  375  r.p.m.  | 

FREQUENCY  CHANGER  SETS  | 

1 — 600  kva.,  Allis-Chalmers  Frequency  Changer  Set,  300  | 

I            r.p.m.,    3-phaae,   60-cycle,   2300-v.   one   end,    3-pha8e,  | 

i             6600-v.,  2S-cycle  on  other  end.  | 

I       1—400  kw.,  G.  E.,  3-phaBe,  25-cycle,  6000-v.  one  side—  i 

12400-v.,  2-pha»e,  60-cycle  other  side — 375  r.p.m.  | 

ARCHER  A  BALDWIN,  INC.  I 

i                              114-118  Uberty  Street.  New  York  CitT  i 

I                                         TttepAont  iSS7-tia$  Beetor  | 
nillllMlllltlllllllllittlllMllliniiiiniiiiiiiiiuiliiiiuiiiitiiiiiiiiiiiuiMiiiiiiiilluiiiiiiiiiiiiiiuilllllllllliiiillllMiiniiiniiliillinilinilllllllR 


Some  One  Wants  to  Buy 


I     the   equipment  or  machinery 
I      that  you  are  not  now  using. 


This  may  be  occupying  valuable 
space,  collecting  dust,  rust  and  hard 
knocks    in   your    shops    and    yards. 

Sell  it  Before  depreciation  Scraps  it.     I 

I  0178        I 

SitiiiliiiiitiitiillliilillliiiiniiiiriiniiiiiiiiiiiiiiiiiiiliMitiiiiililiiiiiiiiiiiniuilliiillilliiiiiniiitiiiiiiiiiiiliiiiiiiiiiuiiiiiiniiniiiiiiiiitiic 


'•MIIIIMIIIIMII I IIIIMIIMIIIflMlltllllltnillltllllltlU 

S — ^Rotaries — 300  K.W. 

600  ToU  D.C..  26  cy.  A.C.  Trans.     15,000  = 

Tolt.      complete      with      Switchboards.  | 

Ck>od   condition.      1600   EACH.  = 

BARGAINS 

Send  for  our  used  mach.   list.  = 

ROSS  POWER  EQUIP.  CO.  I 

Indianapolis,  Ind.  | 


•piMinitiiiiiiiiiittiMiiiiixttiitoii 
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FOR  SALE 

One  Safety  Car  Motor 

Equipment,  Consisting  of  j 

2 — Westinghouse     No.      506      Motors  | 

complete.  I 

2 — Circuit  Breakers  | 

1 — Set   Rheostats.  | 

1 — Westinghouse   Bungalow   type  Air  | 

Compressor.  | 

Transit  Equipment  Co. 

601  Fifth  Avenue,  New  York  City  I 


"ELECTRICAL 

HAND  BOOK" 

The  "Burgess  Blue  Book"  contains  drawings  and 
diagrams  of  Electrical  Machinery  and  Connections 
— Starting  Boxes,  Elevators,  Controllers,  Starters 
for  Printing  Press  Motors,  Street  Car  Controllers. 
Transformer  Connections.  Lighting  Circuits. 
The  section  on  Calculations  takes  up  Simple  Elec- 
trical Mathematics,  Wiring  Tables,  Alternating 
Current  Calculations,  etc.  It  also  gives  200  for- 
mulas, with  problems  worked  out,  showing  their 
application. 

Price  $1^0.    If  you  decide  not  to  keep  it, 
your  money  will  be  returned. 

BURGESS  ENGINEERING  CO. 

752  East  42nd  St.,  Chicago,  III. 


MItHillllllllllllllllMIMMIIItlllllMlltl 
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"Had  5  answers  to  the  first  issue" 

So  the  Selma  Electric  Railway  Co.,  Selma,  Ala., 
wrote  us  in  regard  to  their  recent  ad.  in  the 

Searchlight  Section 

of 

Electric  Railway  Journal 

"Searchlight"  ads  are  Opportunity  ads.  They  are 
watched  carefully  each  week  by  the  whole  electric 
railway  field. 

"Searchlight"  ads  cost  little  and  invariably  bring 
prompt  returns. 

For   Every   Business    Want 
"Think  SEARCHLIGHT  First" 


iMiiiiiumiimiiifmimmiiuiiiiiniMmmni)iiitiiiiiiHiiitiiii)iiint(iiiMniiitwnintimmiiiimiiiiHiiiiimiiiuin 
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NEW 

80  lb.  RAIL  &  ACCESSORIES 

ANGLE  BARS,  SPIKES,  BOLTS  AND  NUTS  COMPLETE 

For  Sale 

A.R.A.  "TYPE  B"  RAIL 

Approximately  30,000  gross  tons— standard  lengths 
Stored  at  Kearney,  N.  J. 


<0 


J 


^) 


^^ 


iU 


Note  actual  dimen- 
sions of  rail  stated 
hereon. 

HYMAN-MICHAELS  COMPANY 

NEW  AND  RELAYING  RAILS 

Peoples  Gas  Building,  Chicago,  111. 

New  York  Office 
1324-1326  Woolworth  Building 

Pittsburgh  Office 
1312  First  National  Bank  Building 

St.  Louis  Office 
2115  Railway  Exchange  Building 


We  buy  electric  and  steam  railways  that 
are  to  be  dismantled 


Tiiiimiiiiiiiiiiiiiiiiiiniiiiiiiiiiimiii iiiiiiiimiiiiiiitiiiiiiiiiiiiiimiiinni iiiniii iiiiiniiiiiiiiiiiiiiiriiimiiiii iimiiiiiiiiiiiiininiiiiiiiiiiimiiiiiniiii iiiiimiiiniiiimi iimniiniiniiimiiiriiiiiiiniimiii  •iiwiiiimiiii umiimiiiimiiiimiiiimn 
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WHAT  AND  WHERE  TO  BUY 

Eqaipment,  Apparatus  and  Supplies  Used  by  the  Electric  Railway  Industry  with 
Names  of  Manufacturers  and  Distributors  Advertising  in  this  Issue 


AdvartUiiiE,  Street  Car 
Collier,  liic.  Barron  O. 

Air  Afterooolers 
Ingarsoll-RaDd  Co. 

Air  ReoeiTers 

InrenoU-Rand  Co. 

Ammeters  ,  _ 

Weaton  Electrical  Instniisent  Co. 

Auetiors,  Gny 

Electric  Service  SuppUea  Co. 

Ohio  Brass  Co. 

Weetinirliouae  Elec.  &  MfK.  Co. 

Ancle  Bars 

Lackawaona  Steel  Co. 

Ash  Storaee  Tanlu,  Cast  Iron 
Qreen  ^gineerinir  Companjr 

Automobiles  and  Bnses 
Brill  Co.,  The  J.  G. 

Axiea 

Bemis  Car  Truck  Co. 
Cambria  Steel  Co. 
St.  Louis  Car  Co. 

Axle  Stralghteners    .  „    ,    _. 
Coltimbia  M.  W.  &  M.  I.  Co. 

Axles,  Oar  Wheel 

Bemis  Car  Truck  Co. 
Brill  Co..  The  J.  G. 
Standard  Steel  Works  Co. 
Westinchouse  Blec.  &  Mfg.  Co. 

Babbitt  Metal  .   „  .  ,  „ 

HoronJones  Brass  &  Metal  Co. 

Babbitting  Devicej    .   „    ,    „ 
Columbia  M.  W.  A  M.  I.  Co. 

Badges  and  Buttons 

SSectric  Service  Supplies  Co. 
International    Begister   Co..    The 

Batteries.    Dry 

Jolins-Manville  Co..  H.  W. 

Batteries.  Storage 

mectilc  Storage  Battery  Oo. 

Bearings,  Boiler  and  Ball 

Gurney  Ball  Bearing  Co. 

Bearings  and  Bearing  Metals 
Bemis  Car  Truck  Co. 
Columbia  M.  W.  A  K.  I.  Co. 
Bureka  Co. 
General  Electric  Co. 
More- Jones  Brass  A  Metal  Co. 
St.  Louis  Car  Co. 
Westlnghouse  Blec.  A  Mfg.  Co. 

Bearings,  Center  and  Roller  Bide 
•      StuSd  Co.,  A. 

Bells  and  Gonn 

Brill  Co..  The  J.  G. 
Columbia  M.  W.  A  M.  I.  Co. 
Electric  Service  Supplies  Co. 
St.  Louis  Car  Co. 

Benders,  Bail 

mieo-Bement-Pond  Co. 

Boilers 

Babcock  A  Wilcox  Co. 

Bond  Teeters 

American  Steel  A  Wire  Co. 
Bail  Welding  A  Bonding  Oo. 

Bonding  Apparatus 

American  Steel  A  Wire  Co. 
Electric  Kailway  Improvement  Co. 
Electric  Service  Supplies  Co. 
Ohio  Brass  Co. 
Kail  Welding  A  Bonding  Co. 

Bonds,  Rail 

American    Steel    A    Wire    Co. 

Copper  Clad  Steel  Co. 

Electric  Bailway  Improvement  Co. 

Electric  Service  Supplies  Co. 

General  Electric  Co. 

Johns-Manville  Co..  H.  W. 

Ohio  Brass  Co. 

Rail  Welding  A  Bonding  Co. 

Westinghouse  Elec.  A  Mfg.  Co. 

Boring  Tools,  Oar  Wheel 

Niles-Bement-Pond  Co. 

Brackets  and   Cross   Arms    (See  also 
Poles,  Ties,  PoBte.  Etc.) 
Bates  Expanded  Steel  Truss  Oo. 
Electric  Railway  Equipment  Co. 
Electric  Service  Supplies  Co. 
Hubbard  A  Co. 
Ohio  Brass  Co. 

Bi'ake  Adjusters 

National  Ry.  Appliance  Co. 
Westinghouse  Traction  Brake  Co. 


Brake  Shoes 

Amer.  Brake  Shoe  A  Pdry.  Co. 
Barbour-Stockwell  Co. 
Bemis  Car  Truck  Co. 
Brill  Co..  The  J.  G. 
Coiumbla  M.  W.  4  M.  I.  C9. 
St.  Louis  Car  Co. 

Brakes,    Brake    Systems   and    Brake 
Parts 

Bemis  Car  Truck  Co. 

Brill  Co.,  The  J.  G. 

Columbia  M.  W.  A  M.  L  Co. 

General  Electric  Co. 

National  Brake  Co. 

Safety  Car  Devices  Co. 

St.  Louis  Car  Co. 

Westinghouse  Traction  Brake  Co. 

Bricks,  Fire 

Green  Engineering  Co. 

Brooms,  Track,  Steel  or  Battan 
Zelnicker.  W.  A..  Supply  Co.,  Inc. 

Brushes,  Carbon 
Corliss  Carbon  Co. 
General  Electric  Co. 
Jeandron,  W.  J. 
United  States   Graphite  Co. 
Westinghouse  Elec.  A  Hfg.  Co. 

Brushes,  Graphite 

United  States  Graphite  Co. 

Brush   Holders 

Anderson  Mfg.  Co..  A.  A  J.  M. 
Columbia  M.  W.  A  M.  I.  Co. 
Eureka  Co. 

Bushings,  Case  Hardened  and 
Manmnese 
Bemis  Car  Truck  Co. 

Bushings,  Graphite  and  Wooden 

Bound  BrooK  Oilless  Bearing  Co. 

Gables  (See  Whres  and  Cables) 

Carbon  Brushes  (See  Brushes, 
Carbon) 

Oar  Panel  Safety  Switches 

Westinghouse  Elec.  A  Mfg.  Co. 

Cars^  Dump 

Differential  Car  Co. 

Cars,    Passenger,    Freight,    Express, 
etc. 

American  Car  Co. 
Brill  Co..  The  J.  Q. 
Cambiia  Steel  Co. 
Kuhlman  Car  Co.,  G.  C. 
McOuire-Cummings  Mfg.  Co. 
National  Ry.  Appliance  Co. 
St.  Louis  Car  Co. 
Wason  Mfg.  Co. 

Cars,  Second  Hand 

Electric  Equipment  Co. 

Oars,  Self-Propelled 

Electric  Storage  Battery  Co. 
General  Electric  Co. 

Castings,  Brass,   Composition   or 
CopiMjr 
Anderson  Mfg.  Co..  A.  A  J.  M. 
Columbia  M.  W.  A  M.  I.  Co. 

Eureka  Co. 

More-Jones  Brass  A  Metal  Co. 

Castings,  Gray  Iron  and  Steel 
American  Steel  Foundries 
Bemis  Car  Truck  Co. 
Columbia  M.  W.  A  M.  L  Co. 
Standard  Steel  Works  Co. 
St.  Louis  Car  Co. 

Castings,  Malleable  and  Brass 

Amer.  Brake  Shoe  A  Fdry.  Co. 
Bemis  Car  Truck  Co. 
Columbia  M.  W.  A  M.  I.  Co. 
St.  Louis  Car  Co. 

Catchers  and   Retrievers,  Trolley 
Aekley  Brake  A  Supply  Corp. 
Electric  Service  Supplies  Co. 
Ohio  Brass  Co. 
Wood  Co..  Chas.  N. 

Celling,  Oar  (See  Headlining) 

Circuit  Breakers 

Automatic  Reclosing  Circuit 

Breaker  Co. 
Cutter  Co. 
(General  Electric  Co. 
Westinghouse  Elec.  A  Mfg.  Co. 

Clamps    and    Connectors    for    Wires 
and  Cables 
Anderson  Mfg.  Co..  A.  A  J.  M. 
Electric  Railway  Equipment  Co. 
Electric  Service  Supplies  Co. 
Eureka  Co. 
General  Electric  Co. 
Hubbard  A  Co. 
Ohio  Brass  Co. 
Westinghouse  Elec.  A  Mfg.  Co.      I 


Cleaners  and  Scrapers — Track  (See 
also  Snow-Plows.  Sweepers  and 
Brooms ) 

Brill  Co..  The  J.  G. 

Ohio  Brass  Co. 

Clusters  and  Sockets 

General  Electric  Co. 

Coal  and  Ash  Handling  (See  Con- 
veying and  Hoisting  Machinery) 

Coil  Banding  and  Winding  Alachlnes 
Columbia  M.  W.  A  M.  I.  Co. 
Electric  Service  Supplies  <3o. 

Colls,  Armature  and  Field 

Cleveland  Armature  Works 
Columbia  M.  W.  A  M.  I.  Co. 
General  Electric  Co. 
Independent  Lamp  &  Wire  Co. 
Westinghouse  Elec.  A  Mfg.  Co. 

Coils,  Choke  and  Kicking 

Electric  Service  Supplies  Co. 
(?eneral  Electric  Co. 
Westinghouse  Elec.  A  Mfg.  Co. 

Coin-Counting  Machines 

Electric  Service  Supplies  Co. 
International  Register  Co.,  The 
Johnson  Fare  Box  Co. 

Oommntator  Slotters 

Electric  Service  Supplies  Co. 
(?eneral  Electric  Co. 
Westinghouse  Elec.  A  Mfg.  Co. 

Commutator   Truing    Devices 

(j«neral  EUectrie  Co. 

CTonunutators  or  Parts 

Cameron   Electrical  Mfg.  Co. 
Cleveland  Armature  Works 
Columbia  M.  W.  A  M.  I.  Co. 
Bureka  Co. 
(?«neral  Electric  Co. 
Westinghouse  Elec.  A  Mfg.  Co. 

Compressors.  Air 
(General  Electric  Co. 
Ingersoll-Rand  Co. 
Westinghouse  Trac.  Brake  Co. 

Compressors,  Gas 

Ingersoll-Band  Co. 

Condensers 

General  Electric  Co. 
Westinghouse  Blec.  A  Mfg.  Co. 

Conduit  Fittings 

Chicago  Fuse  Mfg.  Co. 

Conduits,   Underground 

Johns-Manville  Co..   H.  W. 

Connectors,  Solderless 

Frankel  Connector  Co. 
Westinghouse  Elec.  A  Mfg  Co. 

Controller  Fingers 
Russell  Mfg.  Co. 

Controllers  or  Parts 

Colombia  M.  W.  A  M.  I.  Co. 

Eureka  (To. 
General  Electric  Co. 
Johns-Manville  Co..   H.  W. 
Russell  Mfg.  Co. 
Westinghouse  Elec.  A  Mfg.  Co. 

Controller  Regulators 

Elec.  Service  Supplies  Co. 

(^ntroUIng  Systems 
(Jeneral  Electric  Co. 
Westinghouse  Elec.  A  Mfg.  Co 

Converters,  Rotary 

General  Electric  Co. 
Westinghouse  Elec.  A  Mfg.  Co. 

Conveyors,   Belt 

Portable  Machinery  Co 

Conveyors,  Coal  and  Ash 

Green  Eng.  Co. 
Portable  Machinery  Co. 

Conveyors,  Portable 

Portable  Machinery  Co. 

Conveying  and  Hoisting  Machinery 
Columbia  M.  W.  A  M.  1.  Co. 
Green  Eng.  Co. 
Portable  Machinery  Co. 

Copper   Wire 

Anaconda  Copper  Mining   Co. 
Copper  Clad  Steel  Co. 

Cord,  Bell,  Trolley,  Register,  etc. 

Brill  Co..  The  J.  G. 
Electric  Service  Supplies  Co. 
International    Register    Co..    The 
Roebling's  Sons  Co..  John  A. 
Samson  Cordage  Works 

Cord  (Tonneetors  and  Couplers 

Electric  Service  Supplies  Co. 
Samson  (Tordage  Works 
Wood  (3o..  Chas.  N. 


Couplers,  Car 

Brill  (30..  The  J.  G. 
Ohio   Brass  Co. 
Westinghouse  Trac.  Brake  Co. 

Cranes 

Niles-Bement-Pond  Co. 

Cross  Arms    (See  Brackets) 

Crossing  Foundations 

International  Steel  Tie  Co. 

Crossing  Signals    (See  Signals,  Cross- 
ing) 

Crossings,  Frog  and  Switch 
Wharton.  Jr..  A  Co..   Wm. 

CroBshigs,  Track  (See  Track,  Special 
Work) 

Culverts 

Stark   Rolling  Mill  Co. 

Curtains  and  Curtain  Fxtures 
Brill  Co.,  The  J.  Q. 
Electric  Service  Supplies  Co 
St.  Louis  Car  Co. 

Cutouts 

CSucago  Fuse  Mfg  Co. 

Dealers'  Machinery 

Archer  A  Baldwin 
Electric  Equipment  Co. 
Foster  Co..  L.  B. 
Hyman  Michaels  Co. 

Derailing    Devices    (See    also    Track 
Work) 

Cleveland  Frog  A  Crossing  Co. 
Wharton.  Jr.,  A  Co..  Wm. 

Destination   Signs 

Columbia  M.  W.  &  M.  I.  (3o. 

Electric  Service  Supplies  Co. 

Detective  Service 

Wish  Service.  P.  Edward 

Dogs,  Lathe 

Williams  A  Co..  J.  H. 

Door  Operating  Devices 

Consolidated  Car   Heating  Co. 
National  Pneumatic  Co..  Inc. 
Safety  Car  Devices  Co. 

Doors  ano  uuur  rixtures 
Brill  Co..  The  J.  G. 
(Jeneral  Electric  Co. 

Doors,  Folding  Vestibule 

National  Pneumatic  Co..  Inc. 

Draft  Rigging   (See  Couplers) 

Drills,  Rock 

Ingersoll-Rand  Co. 

Drills,  Track 

American  Steel  A  Wire  Co. 
Electric  Service  Supplies  Co. 
Niles-Bement-Pond  Co. 
Ohio  Brass  Co. 

Drinking  Cups,  Sanitary  Paper 
Individual  Drinking  Cup  Co..  Inc. 

Dryers,  Sand 

Electric  Service  Supplies  Co. 
Zelnicker   Supply  Co.,   Inc.. 
Walter  A. 

Electrical  Wires  and  Cables 

American    Steel    &    Wire    Co. 
Roebling's  Sons  Co.,  J.  A. 

Engineers,     Consulting,     Contracting 

and  Operating 
Allison  &  Co..  J.  E. 
Archbold-Brady   Co. 
Arnold  Co     The 
Byllesby  Co..  Inc.,  H.  M. 
Engel  A  Hevenor 
Feustel    Robert  M. 
Ford,  Bacon  A  Davis 
Hemphill  A  Wells 
Hoist.  Englehardt  W. 
Jacobs  A  Co..  J.  L. 
Jackson.  Walter 
Jurney.    Oscar    C. 
Kelly-Cooke  A  Co. 
Parsons.     Klapp.     Brinkerhofl     A 

Douglas 
Republic  Engineers.  Inc. 
Richey,  Albert  S. 
Robinson  A  Co..   Dwight  P. 
Sanderson  A  Porter 
Scofleld  Engineering  Co. 
Stone  A  Webster 
White  Engineering  Corp..  The  J.  G. 

Engines.  Gas,  Oil  or  Steam 
Ingersoll-Rand  Co. 
Westinghouse  Elec.  A  Mfg.  C« 
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Frecisio 
in  Test  Wor 
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Work  this 

paper  overtime 

LIKE  every  other  Mc- 
/  Graw  -  Hill  technical 
journal,  this  paper  of  yours 
is  edited  from  a  broad  view- 
point. 

Which  means  that  many  articles 
of  only  collateral  interest  to  you 
have  direct  application  to  the  prob- 
lems of  other  chaps  in  your  organi- 
zation. 

So  route  it  around  when  you 
have  drained  it  dry. 


THE  11  M«GRIXW-HILL 
PUBLICATIONS 


McGraw-Hill    Co.,    Inc.,    New    York 

Insenieria  Internaclonal 

Chemical  &  Metallurgical  Engineering 

Engineering  &.  Mining  Journal 


Power 

Coal  Age 

Electrical  World 

American  Machinist 

Journal  of  Electricity 

Electrical  Merchandising 

Electric  Railway  Journal 

Engineering  News-Record 


Model  166 

Portable 
A.C.  Voltmeter. 


Model   155 
Portable  Alternating  Current  Instruments 

are    standard     for    general    testing    because    of 
compactness,    light    weight    and    accuracy. 

These  Instrument*  operate  on  the  electromagnetic 
principle  which  has  been  applied  in  so  ingenious  a 
manner  that  these  Instruments  possess  many  of  the 
character!  stica  of  direct  current,  permanent  magneC 
instruments. 

The  scales  have  comparatively  large  dirlBlons,  per- 
mitting accurate  readings  to  be  obtained.  The 
pointers  are  knife  edged  and  travel  over  mirror  slot 
scales. 

The  cases  are  dustproof  and  very  handsome  but 
durable. 

These  Instruments  are  made  as  Ammeters,  MIIU- 
ammeters  and  Voltmetwa. 
The  Voltmeters  may  be  had 
In  one,  two  and  three- range 
combinations 
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B.    A.    Hegeman,    Jr.,    President;    Charles    C.    Castle,    First   Vice-President; 

Harold  A.  Hegeman.  Vice-President  and  Treasurer;   Fred  C.  J.  Dell,  Secretary; 

W.  C.  Lincoln,  Manager  Sales  and  Engineering, 

National  Railway  Appliance  Co. 

50   East   42nd   St.,   NEW   YORK   CITY 

Hegeman-Castle  Corporation,   McCormlck  Bldg.,    Chicago.   III. 

National  Railway   Appliance   Co.,    Munsey   Bldg.,   Washington,    D.    C. 

National  Railway  Appliance  Co.,   Little  Bldg.,   Boston,   Mass. 


RAILWAY  SUPPLIES  i  | 

Tool  Steel  Gears  and  Pinions,  .\niler8on  Slack  Adjusters,  Genesco  =  | 

Taint    Oils.    Clapp's    Fire   Resisting   Taint,    Diinliam    Hopper   I>oor  =  i 

Device,    Feasible    Drop    Braise    Staffs.    An^lo-Anierican    Varnishes,  |  = 

Taints,    Enamels,    .Surfa<'es,    Shop    Cleaner.    Johnson    Fare    Boxes,  ^  = 

Drew  rine  .Material  and  Railway  Specialties.  Terry  Side  Bearings,  =  = 

Miller  Trolley   Shoes,   HartmaJi   Centering  Center  TIfttes.   Economy  =  i 

Power  Saving  Meters,  H.  and  \\.  Electric  Heaters,  Garland  Venti-  =  = 

lators,   Titt  Sanders,  National  Safety  Car   Equipment  Co.'s  One-  =  § 

Man  Safety  Cars,  Flaxiinum  Insulation.  =  = 


McGuire-Cummings  Mfg. 
Company 

General  Offices — 111    West  Monroe   St.,   CHICAGO 

City  and  Interurban  Cars  and  Trucks, 
Snow  Sweepers  and  Plows 

Express,  Combination  and  Work  Cars, 
Electric  Locomotives 
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STUCKI    I 

SIDE      I 

BEARINGS  I 

A.  STUCKI  CO.     ill 

OllT>r  Bldz.         i    : 
Pittsburch,  Pa.     |    |  | 

iiiimiiiiniiiiiiiiiiiiiniimiiiiiiii iiiiinimiii imiimiiuiiiiiiiiiiiiiniiiimimiiimiiiiiiiiimiiiiiiiiiiiiiiiiiii iiiiiiiiiiiiir 


MOEE:JO^ES 

'TIQER-BRQNZE" 

AXLE 

/ANDAEMATUEE 

BEARINGS 

J^oi  dWdt/s  iiw  cneapesi,  b,ui  eVer 
jov^st  in  u/iimdle  cosi 


MOEB-JQNES  BEASS&METALCO. 

S(.  Louis,  Missouri. 
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Fare  Boxea 

Brill  Co..  The  J.  G. 
Cleveland  Fare  Box  Co. 
Johnson  Fare  Box  Co. 
Matiooal  Railway  Appliance  Co. 

Fences,  Woven  Wire  and  Fenee 
Poita 

American  Steel  &  Wire  Co. 

Fenders  and  Wheel  Onarda 

Brill  Co.,  The  J.  G. 
Cleveland  Fare  Box  Co. 
Consolidated  Car  Fender  Co. 
Electric  Service  Supplies  Co. 

Fibre  and  Fibre  Tobing 

Continental  Fibre  Co. 
Johns-Manville  Co,   H.  W. 
WestinKhouse  Elec.  &  Mtt.  Co. 

Field  Colls   (See  Colls) 

FUters,  Water 

Scaite  &  Sons  Co.,  Wm.  B. 

Fire  Extlninilshingr  Apparatas 
Castle.  Inc..  James  M. 
Johns-Manville  Co..   H.   W. 

Floodlights 

Electric  Servlco  Supplies  Co. 

Flooring:  Composition 

American  Mason  Safety  Tread  Co. 

Floorlns,  Grating 

Irving  Iron  Works 

Forglngs 

Columbia  M.  W.  &  M.  I.  Co. 

Eureka  Co. 

Standard  Steel  Works  Co. 

Williams  &  Co..  J.  H. 

Frogs,  Track   (See  Track  Work) 

Funnel  Castings 

Wharton.  Jr..  &  Co.,  Inc.,  Wm. 

Fuses  and  Fnse  Boxes 

Chicago  Fuse  Mfg.  Co. 
Columbia  M.  W.  &  U.  I.  Co. 

General  Electric  Co. 
Jolms-Manville  Co..   H.  W. 
Multiple   Elec.   Products  Co. 
Westinghouse  Elec.  &  Mfg.  Co. 
WiUiams  &  Co.,  J.  H. 

Fuses,  BeB  liable 

Chicago  Fuse  Mfg.  Co. 
Columbia  M.  W.  &  M.  I.  Co. 
(jreneral  Electric  Co. 

Gages.  OU  and  Water 

Ohio  Brass  Co. 

Gaskets 

Power  Specialty  Co. 
Westinghouse  Traction  Brake  Co. 

Gas-Electric  Cars 
Creneral  Electric  Co. 

Gas  Prodacers 

Westinghouse  Elec.  &  Mfg.  Co. 

Gates,  Car 

Brill  Co..  The  J.  G. 

Gear  Blanks 

Standard  Steel  Works  Co. 

Gear  Cases 

Columbia  M.  W.  &  M.  1.  Co. 

Electric  Service  Supplies  Co. 
Westinghouse  Elec.  &  Mfg  Co. 

Gears  and  Pinions 

Bemis  Car  Truck  Co. 

Columbia  M.  W.  &  M.  1.  Co. 

Electric  Service  Supplies  Co. 

General  Electric  Co. 

National  Railway  Appliance  Co. 

Nuttall  Co..  R.  D. 

Tool  Steel  Gear  &  Pinion  C!o. 

Generating  Sets,  Gas-Electi'e 
(Jeneral  Electric  C' 

Gen  auto  rs 

(Jeneral  Electne 
Westinghouse  Elec.  A  Itig,  Oa. 

Gongs   (See  Bells  and  onagil) 

Grates,  Chain 
Green  Eng.  Co. 

Greases    (See  Lnbricsats) 

Grinders  and  Grinding  Supplies 
Metal  &  Thermit  (Jorp. 
Railway  Track-work  <Jo. 

Grinding  Blocks  and  Wheels 

Railway  Track-work  (3o. 

Guards,  Trolley 

Electric  Service  Supplies  Co. 
Ohio  Brass  Co. 

Harps,  Trolley 

Anderson  Mfg.  Co..  A.  &  J.  JI 
Electric  Service  Supplies  Co. 
More-Jones  B.  &  M.  Co. 
Nuttall  Co..  R.  D. 
Star  Brass  Works 

Headlights 

Blectric  Service  Supplies  Co. 
(Seneral  Electric  Co. 


Ohio  Brass  Co. 
St.  Louis  Car  Co. 

Heaters,  Car    (Electric) 

Consolidated  Car  Heating  Co. 
(Jold  Car  Heating  &  Lighting  Co. 
National  Ry.  Appliance  Co. 
Smith  Heater  Co..  Peter. 

Heaters,  Car,  Hot  Air  and  Water 

Cooper  Heater  Co. 
Smith  Heater  Co..  Peter 

Heaters,  Car   (Stove) 

Electric  Service  Supplies  Co. 
Smith  Heater  Co..  Peter 

Hoists  and  Lifts 

Columbia  M.  W.  &  M.  I.  Co. 
Ford-Chain  Block  Co. 
Niles-Bement-Pond  Co. 

Hose 

IngersoU-Rand  Co. 

Hose,  Bridges 
Ohio  Brass  Co. 

Hydranllc  Machinery 

Niles-Bement-Pond  Co. 

Inspection 

Electrical  Testing  Lab's 

Instruments,  Measuring,  Testing  and 
Recording 

(Jeneral  Electric  Co. 
Westinghouse  Elec.  &  Mfg.  Co. 
Weston  Elec.  Instrument  Co. 

Insulating  Cloth,  Paper  and  Tape 

(Jeneral  Electric  Co. 
Johns-Manville  Co.,   H.   W. 
Westinghouse  Elec.  &  Mfg.  Co. 

Insulation    (See  also  Paints) 
Anderson  Mfg.  Co..  A.  &  .T.  M. 
Electric  Ry.  Equipment  Co. 
Electric  Service  Supplies  Co. 
(Jeneral  Electric  Co. 
Johns-Manville  Co..   H.  W. 
Mitchell-Rand  Mfg.  Co. 
Westinghouse  Elec.  &  Mfg.  Co. 

Insulators    (See  also  Line  Material) 

Anderson  Mfg.  Co..  A.  &  J.  M. 
Drew  Electric  &  Mfg.  Co. 
Electric  Railway  Equipment  Co. 
Electric  Service  Supplies  Co. 
(Jeneral  Electric  Co. 
Johns-Manville  Co..   H.  W. 
Ohio  Brass  Co. 
Westinghouse  Elec.  &  Mfg.  Co. 

Insulator  Pins 

Electric  Service  Supplies  Co. 
Hubbard  &  Co. 

Jacks   (See  also  Cranes,  Hoists  and 

Lifts) 
Brill  Co..  The  J.  G. 
Buckeye  Jack  Mfg.  Co. 
Columbia  M.  W.  &  M.  I.  Co. 

Joints,  Rail 
Rail  Joint  Co. 

Zelnicker    Supply    Company,    Inc., 
Walter  A. 

Journal  Boxe« 

Bemis  Car  Truck  Co. 
BriU  Co.,  J.  6. 

Lamp  Guards  and  Fixtures 

Anderson  Mfg.  Co..  A.  &  J.  M. 
Electric  Service  Supplies  Co. 
(Jeneral  Electric  Co. 
Westinghouse  Elec.  &  Mfg.  Co. 

Lamps,   Arc   and   Incandescent    (See 
also  Headlights) 
Anderson  Mfg.  Co^  A.  &  J.  M. 
(Jeneral  Electric  (Jo. 
Westinghouse  Elec.  &  Mfg.  Co. 

Lamps,  Signal  and  MarKer 

Ohio  Brass  Co. 

Lathe  Attachments 
Williams  &  Co.,  J.  H. 

Lathes,  Oar  Wheel  ! 

Niles-Bement-Pond   C!o. 

Lightning  Protection 

Anderson  Mfg.  Co..  A.  &  J.  M. 
Electric  Service  Supplies  Co. 
General  Electric  Co. 
Ohio  Brass  Co. 
Westinghouse  Elec.  &  Mfg.  (3o. 

Line    Material     (See    also    Brackets, 
Insulators,  Wires,  etc.) 
Anderson  Mfg.  Co..  A.  &  J.  M. 
Archbold-Brady  Co. 
Columbia  M.  W.  &  M.  I.  Co. 
Drew  Electric  &  Mfg.  Co. 


Electric  Railway  Equipment  (3o. 

Electric  Service  Supplies  Co 

Eureka  Co. 

(Jeneral   Electric  Co. 

Hubbard  &  Co. 

Jolins-Manville  Co..  H.  W. 

Ohio  Brass  Co. 

Westinghouse  Elec.  &  Mfg.  Co. 

Loaders,  Wagon,  Truck  or  Car 

Portable  Machinery  Co. 

Locking  Spring  Boxes 

Wharton,  Jr.,  &  Co..  Wm. 

Locomotives,  Electric 
Brill  Co.,   The  J.  6. 
General  Electric  Co. 
McGuire-Cummings  Mfg.  Co. 
Westinghouse  Elec.  &  Mfg.  Co. 

Lubricating  Engineers 
Galena-Signal  Oil  Co. 

Lubricants,  Oil  and  Grease 

Galena-Signal  Oil  Co. 

Machine  Tools 

Columbia  M.  W.  &  M.  I.  Co. 

Niles-Bement-Pond  Co. 

3Iachine  Work 

Columbia  M.  W.  &  M.  1.  Co. 

Magnet  Wire 

Belden  Mfg.  Co. 

Manganese  Steel  Castings 
Wharton.  Jr„  &  Co.,  Wm. 

ManganesK   Steel    Special    Track 
Work 

Wharton,  Jr,,  &  Co.,  Wm. 

Meters   (See  Instruments) 

Electne  Service  Supplies  Co. 

Mirrors  for  Motormen 
Drew  Elec.  &  Mfg.  Co. 

Molded  Insulators  and  Parts 

Belden  Mfg.  Co. 

Motormen's  Seats 

Electric  Service  Supplies  (Jo. 
Wood  Co..  Chas.  N. 

Motors.  Electric 

.   Westinghouse  Elec.  &  Mfg.  (^. 

Motors  and  (Jenerators,  Sets 
(Jeneral  Electric  Co. 

Nuts  and  Bolts 

Barbour-Stockwell  Co. 
Bemis  Car  Truck  Co. 
Columbia  M.  W.  &  M.  I.  Co 
Hubbard  &  Co. 

Ohmmeters 

Weston  Elect'l  Instrument  Co. 

Oils    (See  Lubricants) 

Packing 

Westinghouse  Elec.  &  Jilt.  Co. 

Paints  and  Varnishes    (Insulatinc) 

Johns-Manville  Co.    H    W 
MitcheU-Rand  Mfg.  Co. 

Paints  and  Tarnishes  for  Woodwork 

National  Ry.  Appliance  Co. 

Paving  Material 

American  Brake  Shoe  &  Pdry.  Co. 

Pickups,  Trolley  Wire 

Electric  Service  Supplies  Co. 
Ohio  Brass  Co. 

Pinion   Pullers 

Columbia  M.  W.  &  M    I    Co 
Electric  Service  Supplies  (3o. 
General   Electric  Co. 
Wood  Co..  (aias.  N. 

Pinions    (See  Gears) 

Pins,  Case  Hardened,  Wood  and  Iron 

Bemis  Car  Truck  Co. 

Electric  Service  Suppliea  Co. 

*^hio  Brass  Co. 

Westinghouse  Traction  Brake  Co. 

Pipe  Fittings 

Power  Specialty  Co. 
Standard   Steel   Works  Co. 
Westinghouse  Traction  Brake  Co. 

Planers   (See  Machine  Tools) 

Pliers,   Insulated 

Electric  Service  Supplies  Co. 

Pneumatic  Tools     ' 
Ingersoil-Rand  Co. 


Pole  Reinforcing 
Hubbard  &  Co. 

Poles,  Metal  Street 

Bates  Expanded  Steel  Truss  Co. 
Electric  Railway  Equipment  Co. 
Hubbard  &  Co. 

Pole  Sleeves 

Drew  Elec.  &  Mfg.  Co. 

Poles,  Trolley 

Anderson  Mfg.  Co..  A.  &  J.  M. 
Columbia  M.  W.  &  M.  I.  C!o. 
Electric  Service  Supplies  Co. 
Nuttall  Co..  R.  D. 

Poles,  Tubular  Steel 

Electric  Railway  Eqixipment  Co. 

Power  Saving  Devices 

Arthur  Power-Saving  Recorder 

Co. 
National  Ry.  Appliance  Co. 

Pressure  Regulators 

(Jeneral  Electric  Co. 

Ohio  Brass  Co. 

Westinghouse  Elec.  &  Mfg.  C^i. 

Pumps 

Schutte  &  Koerting  Co. 

Punches,  Ticket 

Bonney-Vehslage  Tool  <3o. 
International  Register  Co.,  The 
Wood  Co..  Chas.  N. 

Purifiers,  Feed  Water 

Scaife  &  Sons  Co..  Wm.  B. 

Rails 

Foster  Co.,  L,  B. 
Lackawanna  Steel  Co, 

Bails,  New 

Cambria  Steel  Co. 

Ball  Grinders   (See  Grinders) 

Rail  Joint  Plates 

Lackawanna  Steel  Co. 

Rail    Welding    (See    Brazing    and 
Welding  Processes) 
Rail  Welding  and  Bonding  Co. 

Ralls,  Relaying 

Foster  Co.,  X.  B. 
Zelnicker.  Walter  A..  Supply  Co.. 
Inc. 

Railway   Safety    Switches 

Westinghouse  Elec.  &  Mfg.  Co. 

Rattan 

Brill  Co..  The  J.  G. 
Electric  Service  Supplies  Co. 
McGuire-Cummlngs  Mfg.  Co. 
St.  Louis  Car  Co. 

Recorders,  Power-Saving 

Arthur  Power-Saving  Recorder  Co. 

Registers  and  Fttlngs 

Brill  Co..  The  J.  G. 
Electric  Service  Supplies  Co. 
International  Register  Co.,  The 
Rooke  Automatic  Register  Co. 

Reinforcement,  Concrete 
American  Steel  &  Wir?  Co. 

Repair  Shop  Appliances  (See  also 
CoU  Banding  and  Winding  Ma- 
chines) 

Columbia  M.  W.  &  M.  I.  Co. 

Electric  Service  Supplies  Co. 

Repair  Work   (See  also  Ckilis) 

Cleveland  Armature  Works 
Columbia  M.  W.  &  M.  I.  CJo. 
General  Electric  Co. 
Independent  Lamp  &  Wire  Co. 
Westinghouse  Elec.  &  Mfg.  Co. 

Beplacers.  Car 

Columbia  M.  W.  &  M.  I.  Co. 
Electric  Service  Supplies  Oo. 

Resistance.  Grid 

Columbia  M.  W.  &  M.  I.  Co. 

Resistance.  Wire  and  Tube 

(Jeneral  Electric  Co. 
Westinghouse  Elec.  &  Mfg.  Co. 

Retrievers,    Trolley     (See    Catchers 
and  Retrievers,  Trolley) 

Rheostats 

General   Electric  Co. 
Westinghouse  Elec.  &  Mfg.  Co. 

Rubber  Covered  Wires  and  Cables 

Belden  Mfg.  Co. 

Sanders,  Track 

Brill  Co..  The  J.  G. 
Columbia  M.  W.  &  M.  I.  Co. 
Electric  Service  Supplies  O). 
Oliio  Brass  Co. 
St.  Louis  Car  Co 

Sash  Fixtures,  Oar 
Brill  Co..  The  J.  O. 

Scrapers,  Track  (See  Cleaners  and 
Scrapers,  Track) 
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Brake  Shoes  1 1  Iinperial  Tie  Tampers    | 

A.  E.  R.  A.  Standards  | 

Diamond  "S"  Steel  Back  is  the  Best  Type  |  f 


Standard 
Patterns 

for 


SAFETY 
CAR 


D-67  for  Narrow  Treads 
D-87  for  Wide  Treads 


2-Tool  or  4-Tool  Outfits 
Electric  or  Gasoline  Power 

Let  us  send  you  Bulletin  9123 

INGERSOLLRAND 
COMPANY 


American  Brake  Shoe  and  Foundry  Co.  | 

30  Church  Street,  New  York  | 

332  So.  Michigan  Ave.,  Chicago        Chattanooga,  Tenn.  I 

^llllllliriiiiiiiiii)iifiiiiiiiiiiiiiriiiiiiiiiiiiiiiiiiiiiriiiiNliriiiiliiiiiMiiitiiiiiiiirliiiilllliciitlllill!iililiiilllliillliliiHltiiiiliiiiiiiiiiiMiiui3 
auHiiilmiiiiiinMiiifiiiiiiiiiiiiiiiiiiiiiMiiiiiiiiiiiiitiitiiiiiiiittiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiiiiHiiiitiiiiiMiiiriiiiiiiiiiniiiiiiiriiiiiiriiiiin^ 

I  A  Dependable  Outlet  | 

Enamel 

I  Magnet  Wire  | 

I                                                               For  those  who  require  bet-  | 

I                                                               ter  insulation   than   the  or-  I 

I                                                               dinary  cotton  and  silk  cov-  | 

I                                                                   ering    affords.        This     new  i 

I                                                               Enamel   wire   will   give   the  | 

I                                                                   desired  results.  | 

I                                                               When  used  with  cotton  and  I 

I                                                               silk     covering     it     gives     a  | 

I                                                               much    increased    insulation  | 

1                                                              value.  I 

i                                                              When   used  without   cotton  | 

I                                                               or  silk  covering  it  takes  up  | 

§                                                              much    less    space    and    has  | 

I                                                              good   insulation   value.  | 

i                                                                   Will    not    crack    when    bent  | 

i                                                              and     will     not     get     brittle  | 

i                                                              when     subjected     to     high  I 

I               •                                                   temperatures.  | 

i                                                                  Write   for   details.  I 

I          Independent  Lamp  &  Wire  Co.,  Inc.  i 

I                         OFFICES:                                          FACTORIES :  | 

I        1737  Broadway,  New  York         York,  Pa.,  and  Weehawken,  N.  J.  I 


1        ♦        *        <    GENERAL   OFFICES.  II  BROADWAY.  NEVITYDRK  ♦        «         ♦       = 
=  OOMCSTK  orrJCES  a  FoftE/CM  o^ncet  = 

|STOii    ssswsfc"  «^Ks--  --"'■"   ■IV   s«-    -^^      '^^^A 

I  M'M.r  ro  HrAiiesT  omc*  | 

^iiiriiimimiilllillllliltlllilliiniiiiiiiiiiHiiiiiiitiiilliiililiitliiiiiiiiiiiiiiiiiiiiiiiiiiiuiiiiiiimiiiinimiiiiiiniiiimimiiiiiiii iiiij 

m iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiuiiiiiiiiiiiiiiiiiiiuiiraiiiiiiii iiiiiimiiiiiiiiiiiiiiiiiiiiiiiiiiti iiiiiiiiiiiiiiiiiiiiiiiiiiiiuiin. 

Be  Independent 
of  Coil  Trouble 

i  use  I 

I  SALAMANDER  I 

Pure  Asbestos 

I  During  the  rush  hours  when  your  motors 

I  are  greatly  overloaded  and  become  exces* 

I  sively  hot  you  need  not  have  any  fear  of 

I  burnouts  if  the  coils  are  insulated  with 

I  Salamander  Pure  Asbestos.     It  will  not 

I  burn  no  matter  how  hot  it  gets. 

I  Send  us  your  burnout  coils  and  let  us 

I  rewind  them  for  you.    We  are  in  a  pom- 

I  tion  to  rush  work,  thereby  helping  you 

I  out  of  your  difficulties. 

Independent  Lamp  &  Wire  Co.,  Inc. 

I  OFFICES: 

I  1737  Broadway,  New  York 

I  FACTORIES: 

I  York,  Pa.,  and  Weehawken,  N.  J. 


^111 iiiiiiiiiiinimiiiiiiiraiiiNiiriiiiraiiiiiiiiriiiinirniiiiniiiiiii iirinriiiiiiniiiiiiiiiiiiiiiiniiiiiniiiiniiiimiiiiiiui imiis    nimiiiiiiinimiiiinniniiniiiiiniiiiiiiiiiiiiinnminiimiimiiiiiiiiiimiiinuiniiinniiiiiiiiimimiiiiiimiiiiiimiuniiiiiniiimiiiraii 
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Scats,  Oar    (8«e  alao  Batten) 

Brill  Co..  The  I.  G. 
St.  Louis  Car  Co. 

Second-Hand  Bqnipmeat 
Archer  &  Baldwin 
Cleveland  Armature  Workt 
Poster  Co.,   L.   B. 
Hyman  Michaels  Co. 
Zelnlcker  SuDPlT  Co..  Inc., 
Walter  A. 

Shades.    Vestibnle 
Brill  Co..  The  J.  G 

Shoi'ds 

BriU  Co..  The  J.  O 
Hubbard  &  Co. 

SiEnals,  Oar  Starting 

Consolidated  Car  ueatinir  Co. 
Electric  Service  Suppliea  Co. 
National  Pneumatic  Co„  Inc. 

Slcnal  Systems,  Block 

Electric  Service  Supplies  Co. 
Nacbod  Siemal  Co.,  Inc. 
V.  S.  Electric  Signal  Co. 
Wood  Co.,  Chas.  N. 

SIrnal    STsterms,    Highway    Crossing 

Nachod  Signal  Co..  Inc. 
n.  S.  Blectric  Signal  Co. 

Slack    Adjusters    (See   Brake   Ad- 
justers) 

Carnegie  Steel  Co. 

Sleet  Wheels  and  Cuttern 

Anderson  Mfg.  Co..  A.  &  J.  M. 
Columbia  M.  W.  &  M.  I.  Co. 
Drew  Electric  &  Mfg.  Co. 
Electric  Railway  Equipment  Oo. 
More-Jones  Brass   it  Metal  Go. 
Nuttall  Co.,  R.  D. 

Snow-Plows,  Sweepers  and  Brooms 
Brill  Co..  The  J.  G. 
Columbia  M.  W.  &  M.  I.  Co. 
Consolidated  Car  Fender  Co. 
McGuire-CummingB  MIg.  Co. 

Soldering  and  Brazing  Apparatus 
(See  Welding  Processes  and 
Apparatus) 

Solderless  Connectors 
Frankel  Connector  Co. 

Spike* 

American  Steel  &  Wire  Co 

Splicing  Compounds 

Johns-Manville  Co..    H.  W. 
Westinghouse  Elec.  &  Utz.  Oo. 


(See    Clampe    and 


Splicing    Sleeve* 
Connectors) 

Springs,  Oar  and  Truck 

American  Steel  Foundries 
American  Steel  &  Wire  Co. 
Bemis  Car  Truck  Co. 
Brill  Co..  The  J.  G. 
Standard  Steel  Works  Co. 

Sprinklers,  Track  and  Bead 

BriU  Co.,  The  J,  Q. 
McOuire-Cummings  Mfg.  Ck>. 
St.  Louis  Car  Co. 

Steel  Castings 
Wharton,  Jr., 


&  Co.,  Wm. 


Steps,  Cbr 

American  Mason  Safety  Tread  Co. 
Irving  Iron  Works 
Universal  Safety  Tread  Co. 

Steps,  Ladder  and  Stairs    (non- 
slipptag) 

Irving  Iron  Works 

Steps,  Safety 

Irving  Iron  Works 

Stokers,  Mechanical 
Babcock  &  Wilcox  Co. 
Green  Engrg.  Co. 
Westinghouse  Elec.  ft  Mfg.  Co. 


WHAT  AND  WHERE  TO  BUY 


storage  Batteries    (See   Batteries, 
Storage) 

Strand 

Copper  Clad  Steel  Co. 
Boebling's  Sons  Co..  J.  A. 

Structural  Steel 

Lackawanna  Steel  Co. 

Subway  Grating 

Irving  Iron  works 

Superheaters 

Babcock  &  Wilcox  Co. 
Power  Specialty  Co. 

Sweepers,   Snow    (See   Snow    Plows, 
Sweepers  and  Brooms) 

Switch  Stands 

Ramapo  Iron  Works 


(See  Track  Special 


Switches.  Track 
Work) 

Swltchboxes 

Chicago  Fuse  Mfg.  (to. 

Switches  and  Switchboards 

Anderson  Mt$.  Co.,  A.  k  J.  M. 
Electric  Service  Supplies  Co. 
General  Electric  Co. 
Westinghouse  Elec.  &  Mfg.  Co. 

Synchroscopes 

Weston  Elec'l 


Instrument  Co. 


Tampers,   Tie 

Ingersoll-Band  Co. 

Tanks,  Ash  and  Coal  Storage 

Green   Engineering  Co. 

I^pes  and  Cloths  (See  Insulating 
(Hoth,  rtiper  and  Tape) 

Telephones  and  Parts 

Blectric  Service  Supplies  C!o. 

Testing,  Commercial  and  Electrical 

Elec'l  Testing  Laboratories 

Testing  Instruments  (See  Instru- 
ments, Electelcal  Measnrlng, 
Testing,    etc,) 

Thermostats 

ConsoUdated  Car  Heating  Co. 
(3old  Car  Heating  &  Lighting  Co. 
Railway  Utility  Co. 
Smith  Heater  Co.,  Peter 

Ticket  Choppers  and   Destroyers 

Electric  Service  SuoDlles  Co. 

Tie  Plates 

Cambria  Steel  Co, 
Lackawanna   Steel 


Co. 


Ties,  Mechanical 

Dayton  Mechanical  Tie  Co. 

Ties  and  Tie  Bods,  Steel 
Barijonr-Stockwell  Co. 
International   Steel   Tie  (to. 


Ties,  Wood  Ooss 
Posts,  etc.) 


(See  Poles,  Ties, 


Tongue  Swlt^es 

Wharton,  Jr.,  &  (to.,  Wm, 


Tool  Holders 
Williams  &  Co., 


J.  H. 


Tool  Steel 

Carnegie  Steel  Co. 

Tools,  Thread  Cutting 
Williams  &  Co,,  J.  H. 

Tools,   Track  and   Miscel]aneoa» 
American  Steel  &  Wire  Co 
Columbia  M.  W.  &  M.  I.  Co. 

Electric  Service  Supplies  (to. 
Hubbard   &   Co. 
Railway  Track-work  Co. 

Towers  and  Transmission  Structures 

Archbold-Brady  Co. 

Bates  Expanded  Steel  Truss  Co. 

Westinghouse  Elec.  *  Mfg.  Co. 

Track  Bolts  and  Spikes 

Lackawanna  Steel  Co. 


Track  Expansion  Joints 
Wharton.  Jr..   &  Co..  Wm. 

Track,  Special  Work 

Barbour-Stockwell  Co. 

Cleveland  Frog  &  Crossing  Co. 

Columbia  M.  W.  .*  M.  I.  Co. 

Engel  &  Hevenor 

Ramapo  Iron  Works 

St.  Louis  Frog  &  Switch  Co. 

Wharton.  Jr..  &  Co..  Inc..  Wm. 

Transfer  Tables 

Archbold-Brady  Co. 

Transfers  (See  Tickets) 

Transformers 

General  Electric  Co. 
Westinghouse  Elec.  &  Mfg.  Co. 

Treads,  Safety.  Stair,  Car  Step 
American  Mason  Safety  Tread  Co. 
Universal   Safety  Tread  Co. 

Trolley  Bases 

Anderson  Mf^.  Co..  A.  &  J.  M. 
Electric  Service  Supplies  Co. 
General  Electric  Co. 
Nuttall  Co..  R.  D. 
Ohio  Brass  Co. 

Trolley  Wire 

Anaconda  Copper  Mining  Co. 
Bridpreport  Brass  Co. 
Copper  Clad  Steel  Co. 


Trolley  Bases,  Retrieving 

Anderson  Mfg.  Co..  A.  &  J.  M. 
Electric  Service  Supplies  Co. 
<5eneral  Electric  Co. 
Nuttall  Co..  R.  D. 
Ohio   Brass  Co. 

Trolleys  and  Trolley  Systems 
Ford  CThain  Block  Co. 


(See    Wheels.    Trol- 


TroUey  Wheels 

ley) 

Trolley  Wire 

American  Steel  &  Wire  Co. 
Roebling's  Sons  Co..  John  A. 

Trucks,  Car 

American  Steel  Foundries 
Bemis  Car  Truck  Co. 
Brill  Co..  The  J.  G. 
McGnire-Cummings  Mfg.   Co. 
St.  Louis  Car  Co. 


Turbines.  Steam 

j       General    ETlectric  Co. 

Terry  Steam  Turbine  Co. 
I      Westinghouse  Elec.  &  Mfg.  Co. 

Turnstiles 

Percy  Mfg.  Co.,  Inc. 

Valves 

Ohio  Brass  Co. 

Westinghouse  Tract<on  Brake  Co 

Tending   Machines,   Drinking  Cup 

Individual  Drinking  Cup  Co..  Inc. 

Ventilators,  Car 

Brill  Co..  The  J.  G. 
National    Railway   Appliance   Co 
Railway  Utility  Co. 
•St.  Louts  Car  Co. 

Vises,  P'pe 

Williams  &  Co..  J.  H. 

Voltmeters    (See  Instruments) 

Weston   Elec,  Instrument  Co. 

Water  Softening  A  Purifying  Systems 
Scaife  &  Sons  Co.,  Wm.  B. 

Wattmeters 

Weston  Elec'l  Instrument  Co. 

Welded  Rail  Joints 

Rail   Welding  &   Bonding  (to. 

Welders.    Portable   Electric 

Electric  Railway  Improvement  Co. 
Rail  Welding  &  Bonding  Co. 

Welding  Processes  and   Apparatus 

Electric  Railway  Improvement  Co. 
General    Electric   Co. 
Metal   &  Thermit  Corp. 
Rail  Welding  &  Bonding   Co. 
Westinghouse  Elec.  &  M(g.  Co. 

Wheel     Guards      (See     Fenders     and 
Wheel  Guards) 

Wheel  Presses    (See  Machine  Tools) 

Wheels,  Var,  Cast  Iron 
Bemis  Car  Truck  Co 
Griffin  Wheel  Co. 

Wheels.  Car,  Steel  and  Steel   Tired 

American  Steel  Foundries 
Bemis  Car  Truck  Co. 
Standard  Steel  Works  Co 

Wheels,  Trolley 

Anderson  Mfg.  Co.,  A.  &  J.  M. 
Columbia   M.   W.    Sc  M.  I.  Co. 

Electric  Railway  Equipment  Co 
Electric  Service  Supplies  Co. 
Eureka  Co. 
(jeneral  Electric  Co. 
Jolms-Manville  Co..   H.   W. 
More- Jones  B.  &  M.  Co. 
Nuttall  Co.,  R.   D. 
Star  Brass  Works 

Whistles,  Air 

(5eneral  Electric  Co. 

Ohio  Brass  Co. 

Westinghouse  Traction   Brake  Co 

Wire  Rope 

American    Steel    &    vfiTe   Co. 
Copper  Clad  Steel  Co. 
Roebling's  Sons  Co.,  Jolin  A. 

Wires  and  Cables 

Aluminum  Co.  of  .\merica 
American   Elec'l   Works 
American  Steel  &  Wire  Co. 
Anaconda  Copper  Mining  Co. 
Belden  Mfg.  Co. 
Bridgrcport  Bras?  Co. 
Copper  Clad  Steel  Co. 
(Seneral  Electric  Co. 
Okonite  Co. 

Roebling's  Sons  Co.,  John  A. 
Westinghouse  Elec.  &  Mfg.  Co. 

Wrenches 

Williams  &  Co..  J.  H. 


k<iimiiimiiiiiiiiiitiiiiiniiiiiiiiiiiiiiliilillliliii)ill)lliliniiiiitiiiitmiiinniimiiiiiiiiiiinmmiiiiiiiititiiiniiiiiiiiiiiiniiiniiuiiiHiiiiB 

^Russell  Mfg.  Co.  | 

Makers    of  i 

Triggerlock  | 

Reversible  I 

Controller  Fingers  | 

i         which   last   for  years.      The  tips  are  renewable  and  reversible        | 
I  V.  S.  Factory:  814-18  Bath  Avenue,  Niagara  Falls,  N.  Y,  I 

I  Canadian  Factory:   557  King  St.,  West,  Toronto,  Canada  | 

SuiliiiiiHililiniiliriiiliiliillilliiriiiiiiiiiitiiiiiriiiiriiiiiriiilliiiiiiiiiililliliiiiillilliiiiiiiiiiliiintiiiiiiiiiiilltlillliuiiiiiiiiiiiiiiiiiiiiiiiii? 


EiiiiiiiiiniiiiiiiiiilltliilliitiiiitiiiiiiiniiiiiiiiiiiiiiiiiiiniiiiiiiiiiliiiiiiMiniiiiiiiiiiitriiniiiniiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiniiiii^ 

I  Bound  Brook  Trolley  Wheel  Bushings  | 

I  Give  Longer  and  Better  Service  | 

I  '  I  ^HURE  are  more  Bound  Brook  (Oil-less)  Trolley  Wheel  Bushings  In  use  = 
=  1  today  than  all  other  mabes  combined.  That  is  because  Bound  Brook  Bush-  E 
=      Ings.  by  rinus  of  their  construction.    Invariably  outlast  all  other  types.  = 

I  AU  Genuine  Graphited  Oil-less   Bushings   have  1 

=  always    been   made   at   Bound   Brook,   U.   S.   A.  i 

I        BOUND  BROOK  OIL-LESS  BEARING  COMPANY        | 

=      Bound   brook.   New   Jersey  Detroit  Office:    i723  Ford  Bldg.     = 

^tnniiiHiiiiMniinriiiiMittiiniiniiiiiiiniiiiiiiiiriiiiiitiiiitiiiiiiiiiiiiiiiitiinMiiriiiiiii:iriiitiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiii:iiMiiiiiiiiiiHi: 


2rMiitniiiirriiiitiiiiiiiiiiiiiiiiriiiirri)iiiiMiiiiiiiriiiiriiiiiiiiniiiitiniitriiiiiiiiniiHiriniiriiniiiiiiiiiriiiiitiiiiiiiiiiiiiiiiiiiiiiiitiiutiiii'.t      uiiHiiiiiiiHiiiHiiniiiiiiiiiiiiiiiiitiiiiiiiniiuiiitiiiitiiitiiiriiiiiiiiriimiiiiiiiiiiiiiiimiiiiiiiiiiiiniiiiiiiiiiiiniiiiiiiiriiiiiiiiiiiiiiiiiiiiiiiu 


RAiiAyfAmfTiu-rMnoMPANM    ly  Compare  m 


Sole  Manufacturers 
I  "HONEYCOMB"  AND  "ROUND  JKT"  VKNTILATOBS 

s        for  Monitor  and  Arch   Roof  Cars,   and  all  classes  of  buildings;        : 
i  also   ELECTRIC   THERMOMBTBB  CONTROL 

i  of  Car  Temperatures. 

=  141-ini  WKST  28D  ST.  W/ite  for  1328  BROADWAY 
I  <  hleago,  ni.  Catalogue  New  York,  N.  Y. 
rdiiiHiiiiiiiiiuiiiuiiiiiiuiuiimiiiiiiiiiuiimiiiimmiiiiiiuiiiiiiiiiiiiiiiiiiiiiiiiiuitniiiiiiHuiiiiiiimiii tiiiiniiiminiiiiiiiiiiiiiii 


Lent 


The  faint  light  of  a  candle  and  the  strong  ray? 
of  a  searchlight.  They  represent  the  compara> 
tlve  efficiency  of  other  ways  of  finding  what 
you  want  and  advertising  for  it  in  the 


Employment 


SEARCHLIGHT  SECTION 

Equipment 


BuslDeaa  Otiponumttai     i 


oiiiift  iiiiiitiiiiiiitiiHtiiiiiiiiiiiiiHiiniiniiiHiiiriiiiiiiiiMiiiiiiiiiiiiriiiiiiiiiiiniiir)iiiiiiiiiiiiii>\iiiiiiiiiii]tiiiiiiiiitiiiiiiiiiiiiiiiiiiiiR 
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Ball  Bearing  Journals 


Lower  Power  Consumption 
Lower  Upkeep  Cost- 
Increase  Efficiency 


In  these  days,  when  the  difference  between 
income  and  outgo  is  so  small,  ball  bearings 
under  your  cars  would  help  turn  the  pointer  in 
the  right  direction.  Cars  so  equipped  run  with 
less  friction,  start  easier,  coast  further,  and  re- 
quire less  labor  for  upkeep. 

Ball  bearings  on  your  one-man  safety  cars  put 
them  much  nearer  maximum  efficiency. 


GURNEY  BALL-BEARING  COMPANY 


Conrad  Patent  Licensee 

JAMESTOWN,  N.  Y. 


0URNEY 

BALL  BBAIIINOS 
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Pace 

AUison  &  Co..  J.  B 21 

Aluminum  Co.  of  America 31 

Amer.  Brake  Shoe  &  Fdry.  Co. .  4  3 

Americaa   Car  Co 49 

American    Electrical    Works ....  30 

American  Mason  S.  T.  Co 4ti 

American    Steel    Foundries 41 

American  Steel   &  Wire  Co 30 

Anaconda  Copper  Mining  Co.  .  .  .  30 

Anderson  Utg  Co..  A.  &  J.  M.. .  30 

Archbold-Brady   Co 30 

Archer  &  Baldwin.  Inc 38 

Arnold  Co..  The 20 

Arthur    Power-Saving    Recorder 

Co 34 

Automatic  Recloslnr  Circuit 

Breaker  Co 32 


Babcock  &  Wilcox  Co 32 

Barbour-Stockwell    Ct> 31 

Bates  Expanded  Steel  Truss  Co.  27 

Heeler.  John  A 20 

Belden  Mtg.  Co 33 

Bemis  Car  Truck  Co ."6 

Bonney-Vehslage   Tool   Co 34 

Bound  Brook  Oll-Iess  Bearing  Co.  44 

Bridgeport   Brass  Co 6 

Brill  Co..  The  J.  G 49 

Buckeye  Jack  Mfg.  Co 34 

Byllesby  Engineering  ft  Manage- 
ment Corp 21 


Cambria    Steel    Co Front   Cover 

Cameron  Electrical  Mfg.  Co 33 

Chicago  Fuse  Mfg.  Co .36 

Cleveland    Armature    Works....  37 

Cleveland  Fare  Box  Co 34 

Cleveland  Prog  &  Crossing  Co. . .  31 

Collier.  Inc.,   Barron  G 24 

Columbia  M.  W.  &  M.  I.  Co 48 

Columbus  Ry.  Power  &  Light  Co.  37 

Conso'id.itert  Car  Fender  Co....  36 

Consolidated  Car  Heating  Co....  34 

Continental    Fibre   Co..    The....  34 

Copper   Clad    Steel   Co 30 

Cooper  Heater  Co..  The 34 

Cutter  Co..   The 33 


Dayton  Mechanical  Tie  Co 10 

Differential   Car  Co 35 

Drew  Electric  &  Mfg.  Co 33 


Pace 

Electric  Eauipmenl  Co 37 

Electric  Railway  Equipment  Co.  30 
Electric  Railway  ImproT.  Co...  28 
Electric  Service  Supplies  Co.  .  .  .    11 

Electric  Storage  Battery  Co 33 

Electrical  Testing  Laboratoriea. .   21 

Engel  &  Hevenor 21 

Eureka  Co 30 


Federal  Light  &  Traction  Co.  .  .    30 

Feustel,  Robt.  M 20 

Ford,  Bacon  &  Davis 20 

Ford  Chain  Block  Co 33 

•For  Sale"  Ads 36-39 

Foster  Co.,   H.  M 37 


Galena-Signal  Oil  Co 17 

General  Electric  Co.  .18.  Batik Oorar 

Gold  Car  Heating  &  Ltg.  Co 34 

Green  Engineering  Co 33 

Grifan  Wheel  Co 21 

Gumey  Bail-Bearing  Co 45 


"Help  Wanted"  Ada 36 

Hemphill  &  Wells 20 

Hoist.  Englehardt  W 20 

Hubbard  &  Co 32 

Hyman-Michaels    39 


Independent  Lamp  &  Wire  Co. .  43 

Individual  Drinkinf  Cup  Co. . . .  34 

IngersoU-Rand  Co 43 

International  Register  Co.,  The.  34 

International  Steel  Tie  Co.,  The.  9 

Irving  Iron  Works 46 


Jacobs  &  Co..  J.  L 20 

Jackson.  Walter 20 

Jeandron.   W.  J S.'^ 

Johns-Manville.  Ine 29 

Johnson  Fare  Box  Co 15 

Jurney.  Oscar  C 21 


Kelly-Cooke    Co. . 
Euhlman  Car  Co. 


Pace 

..    21 
.  .    49 


Lackawanna   Steel  Co 22-23 

Lewistown     &     Reedsville    Elec. 
Ry.    Co 37 


McGraw-Hill    Co..    Inc 47 

McGuireCummiiigs  Mfg.  Co ... .  41 

Metal  &  Thermit  Corp 29 

Mitchell-Rand  Mfg.  Co 33 

More-Jones  Brass  &  Metal  Co . . .  41 

Multiple  Electric  Products  Co...  32 


Nacbod  Signal  Co..  Inc 30 

National  Brake  Co 19 

National  Pneumatic  Co..  Inc ...  13 

National  Railway  Appliance  Co.  41 

New  York  Railways  Co 37 

Niles-Bement-Pond  Co 34 

Nuttall  Co..   R.  D 28 


Ohio   Brass  Co 7 


Parsons,   Elapp,   Brinckerhofl  A 

Douglas   20 

Perey  Mfg.   Co..   Inc 36 

Portable  Machinery  Co 32 

Positions  Wanted  and  Vacant . .    36 
Power  Specialty  Co 32 


Pace 

Rail  Welding  &  Bonding  Co 14 

Rail  Joint  Co 31 

Railway  Track-work  Co 8 

Railway   Utility  Co 44 

Ramapo  Iron  Works 36 

Reading  Engineering  Co 37 

Republic   Engineers.   Inc 20 

Richey,   Albert  S 20 

Roebling's  Sons  Co..  John  A.  . . .  30 

Rooke  Automatic  Register  Co. .  33 

Ross  Power  Equipt.  Co 38 

Russell  Mfg.  Co 44 


Safety  Car   Devices  Co 5 

St.  Louis  Car  Co 25 

St.  Louis  Frog  &  Switch  Co 31 

Samson  Cordage  Works 36 

Sanderson    &    Porter 20 

Scaif  e  &  Sons  Co..  Wm.  B . .    . . .  33 

Seofleld  Engineering  Co 21 

Searohlieht  Section 36-38 

Smith  &  Co..  C.  E 20 

Smith  Heater  Co..  Peter 46 

Standard  Steel  Works  Co 26 

Star   Brass   Works 36 

Stark   Rolling  Mills  Co 16 

Stone  &  Webster 20 

Stuck!  Co.,  A 41 


Terry   Steam   Turbine  Co 33 

Tool  Steel  Gear  It  Pinion  Co...    27 
Transit    Equipment   Co 38 


U.  S.  Electric  Signal  Co 30 

United  States  Graphite  Co 35 

Universal  Safety  Tread  Co 46 


"Want"   Ads 36 

Wason  Mfg.  Co 49 

Wt'.stinfrhouse  Eleo.  &  yitg.  Co .  .  2 

Westinghouse  Traction  Brake  Co.  4 

Westmoreland    Ry.    Co 37 

Weston   Elee'l  Instrument  Co...  41 

Wharton.  Jr..  &  Co..  Wm 31 

White  Engineering  Corp., 

The    J.    G 20 

Williams  tc  Co..  J.  H 35 

Wish  Service,  The  P.  Edw 21 

Wood  Co..  Chas.  N 29 


|llllllliiinrijiiiraiiiiinr liiiiiiniiliirjiiirrMj j riiiinlii riiiiiiijiiiijiiiiijiiiiiiniiirii iiiiiiiiiiilllilllllllllllllllK      glliilllllillililliiiltlilllllnllllllllllliiiniiiiiiilllllliliiiii nniiiimnfiiiniriii iiirdiiiiiiiiiriiiimiiiiiiiriiiiiiiiijiiiiiiiniiiiiiiiii: 

Car  Heating  and  Ventilation     i 

is  one  of  the  winter  problems  that  you  must  = 

settle  without  delay.     We  can   show  you  how  i 

to    take    care    of    both,    with    one    equipment.  § 

Now   is   the  time   to   get   your  cars   ready   for  = 

next  winter.     Write  for  details.  = 

The  Peter  Smith  Heater  Company  | 
1725  Mt    ElJiott  Ave.,  Detroit,  Mich.       | 

immniiiiiiiiiiniiiiiiiiiiiiiniiiiiiiuiiiiiiiiiiiiiiiiirriimiiii irriiiiiiiji iiiiiriiiiiMiiriiiiiiiiiiiiiiir riiiiiiiiiiiiiiiiiiiiiiiiiiS 

miiiiiimiiiitiiiiiiiiiiiiiiiiiiiiiiiMii iiiiiruiiiiiii iiiiiiimiiiii 1 iiiiiiiiiiiij iiiir iiiiiiiiniiiiiiiiuiiiriii ri; 

MASON  SAFETY  TREAD — Lead  or  carborundum  Wled;  non-allppery.  = 

prevcniB  acrWents:  cuts  out  damase  nuita                                                   kk»  *  3 

_=^„M*'i"'-''^",  CAR   FLOORING— For  steel  cars    la  sanitary,  light  = 

weight,  fire  proof.  noD-sIlppery.                                                                  j,      »  = 

STANWdOD  STEPS— Sell-cleanlni.  non-slippery,  light.  S 

over  six  minion  feet  used  without  accident  being  reported  within  the  knowl-  = 

rSS'J'  .P*""'*'^'"''^''     •''"'  products  used  on  all  leading  raUroads  on  cars  = 

and  stations.     For  deulls  address:  = 

AMERICAN  MASON  SAFETY  TREAD  CO..  Lowell.  Mau  = 

Braat'h  Offlces:  Boston,  New  York  City,  Philadelphia  = 

,        .^  ,„        Agencies  In  all  principal  cltlea.  = 

Joseph  T.  Ryerson  &  Son,  General  Western  Distributors.  1 

"""""""""""'"" iiiMiiiiiiiiiiiiii riiiimiimiii iiiiiiniiiiiiiiiiiiJiiiimiiiiuiiirmiiiiiiiiuiiiiiiiiiiiiiiimiiiii iiS 


i    1  fm    TRADE  MARK^Wi^     | 

iIryingSafstePi 

1        ■  (PATENTED)  to^^^         REG  U  S  PAT.OFT.  M  = 

I     ABSOLUTELY    NON- SLIPPING   ALWAYS     I 
1  Writ,  far        IRVING  IRON  WORKS  CO.     I 

I  Catalog  2A2S  LONG   ISLAND   CITY,    N.   Y,   U.   S.   A.        I 

^liliiinllillllllliriiiiiiiiiiiiiliiiiiiiiitiliiiilliiiliiiriiiiiiiiriiiitiiiiiiiMiiinniiiiiiiiiiiiitriiiiMiiriiniiiiriiiiiiiiiiiiiriiiitMiiiiiiriiitiiiriiin 

jiiiiillllliliitiiilliiiiiiiililHiiiiliiliiiiiiiniiiiiiiiiiiiiiritiiiinitjtiiiiriiHMiiiiniiiiiiiiitiiiiiilllillllliliillinillilliliiliiiiiiUlillllillilujii' 

I       UNIVERSAL  ANTI-SLIP  TREADS       | 

I  cars  and  station  steps.  I 

I  Universal  Safety  Tread  Company  | 

I  40  Court  St.,  Boston,  Mass.  | 

^nniiiriiiniitiiiiiiiiiniitiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiriiiiirimtiiiiiimiuiiiiiiiiiiriiiiiiiiiiitiiiiitiimiiiniiiiiiiiiiiiiiiiiiHuiriiniimiii 
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Just  off  the  press 

McGraw 
Electric  Railway  Directory 

August  1920  Edition 

A  gold  mine  of  valuable  information  to 
manufacturers  and  sales  managers  whose 
markets  touch  the  Electric  Railway  field. 


Corrected  to 
July  1920 

Comprises  280  pages  of  au- 
thoritative and  complete  data 
on  more  than  900  electric  rail- 
ways in  the  United  States, 
Canada  and  Mexico. 

As  a  reference  book 

the  McGraw  Electric  Railway 
Directory  is  virtually  an  en- 
cyclopedia of  this  branch  of  the 
electrical  industry. 

As  a  mailing  list 

for  sales  promotion  work  it  is 
unequalled  in  completeness  and 
accuracy.  The  sample  report  in 
the  next  column  suggests  the 
multitude  of  ways  this  directory 
will  serve  you. 


Sample  Report 

427 — Massachusetts    Northeastern    St. 

Ry.  Co.— Office,  50  Merrimack  St.. 
Haverhill  (Controlled  by  the  New 
Hampshire  Elec.  Rys.)  (Formed  by 
merger  of  the  following  street  railway 
COS.:  Amesbury  &  Hampton  St.  Ry.  Co., 
Citizens'  Elec.  St.  Ry.  Co.,  Haverhill  & 
Amesbury  St.  Ry.  Co.,  Haverhill  & 
Plaiatow  St.  Ry.  Co.,  Haverhill  &  Southern 
New  Hampshire  St.   Ry.  Co.,  Lawrence 

6  Methuen  St.  Ry.  Co.  and  the  Lowell  & 
Pelham  St.  Ry.  Co.,  in  Massachusetts, 
Haverhill,  Plaistow  &  Newton  St.  Ry. 
Co.,  Hudson,  Pelham  &  Salem  St.  Ry. 
Co.,  and  Seabrook  and  Hampton  Beach 
St.  Ry.  Co.  in  New  Hampshire.)  (Operates 
in  and  connects  Amesbury,  Dracut,  Haver- 
hill, Lawrence,  Lowell,  Merimac, 
Methuen,  Newbury,  Newburyport,  Parker 
River  (Old  Town),  Plum  Island,  Salisbury 
and  Salisbury  Beach,  Mass.,  and  Hampton 
Beach,  Hudson,  Hudson  Centre,  Nasnua, 
Newton,  Pelham,  Plaistow,  Salem,  Sea- 
brook  and  Seabrook  Beach,  N.  H.) 

Pres.  David  A.  Belden Haverhill 

V.-Pres.  &  Gen.  Mgr. 

Ralph  D.Hood 

V.-Pres.  &  Treas.  Fred'kE.  Webster     " 

f  Western  Div. 
c..«*=  J       John  H.  Matthews,  Salem,  N.  H. 
^"P^-  i  Eastern  Div. 

\      George  H.  Leighton,  Amesbury 
Supt.  IJnes  &  Bonding 

W.  S.  Mellon 

Cashier  &  Paymaster 

Guy  H.  La  Suer " 

Pur.  Agt.  Clifton  L.  Bartlett .... 

Clain  Agt.  Harry  B.  Whitehouse         *' 

Gen  Pass.  Agt.  George  R.  French 

Elec.  &  Signal  Engr.  W.  S.  Mellon 

M.   M.,  Harry  A.  Osgood,  Salem  Depot, 

N.  H.  Energy  from  Rockingham  County 

Lt.  &  Pwr.  Co.,  Portsmouth,  N.  H;  trans. 

volt.  13,200  v:  trolley  volt.  600  v. 

7  sub-stats,  tot.  cap.  4450  kw. 
Repair  shops  at  Salem  Depot,  N.  H. 
Reaches    C^anobie    lake    and    Hampton, 

Salisbury  and  Plum  Island  Beaches. 

127.598  miles:  4-8i  gage.  140  mo.  pass., 
3fgt.  mo.  and  17  other  cars;  17  plows. 

*50 
428 — New  Hampshire  Electric  Railways 
Office,  50  Merrimack  St.  (Holds  se- 
cerities  of  and  controls  Massachusetts 
Northeantern  St.  Ry.  Co.,  Dover  Somers- 
worth  &  Rochester. 


It  Gives  at  a  Glance 

in  each  report 

Name  of  company  and  address. 

Executives,  Purchasing  Agents 

and  Managing  Personnel  with 
business  address. 

Financial  data,  receiverships,  af- 
filiations, cost  of  plant,  bonds, 
etc. 

Power  house  equipment ;  boilers 
and  turbines,  make  and  ca- 
pacity;  generators,  make  and 
capacity,  etc. 

Power  stations,  repair  shops; 
location. 

Communities  served;  names  of 
them. 

Amusement    Parks,    ownership 

and  location. 
Mileage,  by  single  track,  gage. 
Rolling     stock     equipment; 

itemized. 
Railway  and  officials  properly 

indexed. 
And  other  data. 


This  edition  is  limited.     Order  now  for  your  office  and  salesmen  or  write  for 
further  information.     Issued  semi-annually,  $7.50  per  year.     Single  copy  $4.00. 


McGraw-Hill  Company,  Inc.,  Tenth  Avenue  at  36th  Street,  New  York  City 
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COLUMBIA 


Railway  Motor  Bearings 

that  save  pinions,  oil,  shafts  and  axles 


Columbia  axle  bearings  are  made  in  absolutely 
perfect  halves. 

The  armature  bearings  have  a  press  fit,  plus 
keys  or  dowels  to  prevent  turning. 

Oil  grooves  are  cut  to  help  the  oil  to  enter 
and  more  evenly  distribute  itself  throughout 
the  bearing. 

The  edges  at  the  split  of  axle  bearings  are 
beveled  to  prevent-  the  wiping  away  of  the  oil 
film  by  sharp  edges. 


Edges  of  windows  are  rounded  and  beveled 
to  encourage  the  flow  of  oil  into  the  bearing 
surface. 

Columbia  bearings  will  be  machined  to  give 
the  clearance  you  have  found  most  desirable 
for  your  service. 

Columbia  makes  all  sizes  from  the  largest  to 
the  smallest. 

It  will  be  to  your  advantage  to  get  in  touch 
with  us.    Write  for  details. 


The  Columbia  Machine 

Atlantic  Ave. 


Works  &  Malleable  Iron  Company 

and  Chestnut  St.,  Brooklyn,  N.  Y. 


A.   .A.   GREEN,   Sales   Mgr.,  50  Church  St.,  New  York   City 
Rrnest   Keller,  (Frank   Redley,  Brooklyn,  N.  Y. 
E.    ALLISON    THOBXWELL,    10-i6-7    .Atlanta 
Atlanta,  Ga. 

TOOLS 

Armature   and   axle   straighteners 

Armature    shaft    straighteners 

Armature  buggies  and  stands 

Babbitting    molds 

Banoin^  and  heading  machines 

Car  hoists 

Car  replacers 

Coil  taping  machines  for  armature  leads 

Coil  winding  machines 

Pinion    pullers 

Pit   jacks 

SigniJ  or  target  switches 

Tension    stand* 


1.   L.   WHITT.VKEB.   141   Milk  .St..   Boston,  Mass. 
F.  F.  BODI.ER,  903  >Ion:idnock  Bldg..  San  Francisco.  Calif. 
Trust    BldK.,        W.  .McK.  WHITE,  6713  Cornell  Ave.,  ChlcaKO.  III. 

CAR  EQUIPMENT 

Armature  and   axle   bearings 

Armature  and  field  coils 

Bearings    (axle   and   armature) 

Brush-holders   and   brush-holder   springs 

Brake,   door  and   other   handles 

Brake    forgings,    rigging,   etc. 

Car  trimmings 

Commutators 

Controller    handles 

Forgings   of   all    kinds 

Gear  cases    (steel   or  malleable   iron) 

Grid    resisters 

Third-rail   shoe  beams  and  accessories 

Trolley   poles    (steel)    and   wheels 
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For  the  Winter's  Snow 

You  may  need  new  sprocket  chains  for  your  snow  sweepers, 
or  some  other  equally  important  part  of  your  snow  fighting 
equipment.  It  will  pay  you  to  order  now  before  the  winter's 
snow  comes. 

Brill  sprocket  chains  have  malleable  rollers  and  drop-forged 
links.    They  are  strongly  put  together,  and  will  last. 

The  cars  equipped  with  Brill  Track  Scrapers  illustrated  will 
maintain  their  schedules  during  light  snows  without  assist- 
ance from  the  sweepers ;  consequently,  they  save  money  by 
removing  the  necessity  for  sweeper  operation. 
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Northern  Ohio  Traction 

Hauls  Freight  Extensively 


There  are  similar  opportunities  for  freight 
development  on  other  railways  with  the  adoption 
of  adequate  facilities  and  the  selection  of  profier 
and  reliable  equipment. 

This  progressive  road  operates  regular  sched- 
uled freight  train  service  between  Canton,  Akron, 


Detroit,  Toledo,  Cleveland,  Ravenna,  Niles  and 
Youngstown  in  conjunction  with  adjoining 
railway  lines. 

The  most  recent  addition  to  their  freight 
equipment  consists  of  four  38-ton  baggage  type 
motor  cars  equipped  with  quadruple 
Westinghouse  338-V  motors  and  HL  control. 


Westinghouse  Electric  &  Manufacturing  Co. 
East  Pittsburgh,  Pa. 


Westinghouse 
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Two  of  the  new  250  Safety  Cars  recently 
purchased  by  the  Eastern  Massachusetts 

k        (Bay  State)  Street  Ry.»  all  of  which  carry 
"Bungalow"    air   compressors. 


A 


•Bungalow"  Type 
Air  Compressor 


250  "Bungalow"  air  compressors  selected 
by  Largest  Electric  Railway  Line 

All  the  largest  orders  for  Safety  Cars  include  the  "Bungalow"  air  compressor 
— Brooklyn,  200;  Eastern  Massachusetts,  250;  Public  Service  Corpoation  of 
New  Jersey,  200.  The  highly  satisfactory  service  rendered  by  this  dependable 
machine  resulted  in  its  selection. 

Its  light  weight,  low  build,  compact  and  rugged  form — and  above  all,  its  abso- 
lute dependability,  recommends  the  "Bungalow"  to  exacting  electric  railway 
service. 

Not  only  the  large  systems  select  the  "Bungalow,"  but  many  smaller  ones  as 
well.  The  "Bungalow"  is  installed  on  3306  Safety  Cars  operating  on  185 
different  electric  railwaj  ;  in  the  United  States. 

Brake  Building  Our  Business  for  a  Lifetime 

Westinghouse  Traction  Brake  Company 

Genera!  Offices:  Pittsburgh,  Pa. 
Works:  Wilmerding,  Pa. 


New  York 
San  Francisco 


Washington 


Chicago 
St.  Louis 


October  30,  1920 


Electric    Railway   Journal 


Says  a  Big 
British 
Manager  on 
Safety  Cars: 

''They  certainly  appear  to  meet  all  the 
requirements  of  normal  traffic'' 

Mr.  C.  J.  Spencer,  general  manager  Metropolitan  Electric  Tramways,  Limited, 
London,  England,  in  his  paper,  entitled,  "Some  Notes  on  Transportation 
in  America,"  describing  his  impressions  of  what  he  saw  early  in  1920  of  American 
Practices,  said  at  the  Twelfth  Annual  Congress  of  the  British  Tramways  &  Light 
Railway  Association  on  July  2,  1920: 

"I  found  ...  in  the  States  that  some  car-building  firms  have  designed  most 
ingenious  cars  carrying  from  30  to  40  passengers,  and  are  supplying  them  in  large 
quantities  not  only  for  small,  light-traffic  systems  but  even  for  fairly  heavy  routes." 

"These  cars  .  .  .  are  quickly  accelerated  from  rest  to  full  speed,  and  as  quickly 
brought  to  a  stand  by  means  of  the  air  brake." 

"The  cost  of  operation  is  about  half  that  of  an  ordinary  heavy  car." 

"In  the  States,  the  one-man  car  is  universally  popular — popular  with  the  manage- 
ment, with  the  public,  and,  I  was  pleased  to  find. 

Also  Popular  with  the  Men  Who  Operate  Them" 

Mr.  Spencer  is  referring  to  just  one  kind  of  car — the  genuine  safety  car  which  IS 
A  SAFETY  CAR  ONLY. 

When  equipped  with  automatic  laborless  apparatus,  so  interlocked  that,  regard- 
less of  the  illness  or  distraction  of  the  operator,  the  power  will  be  cut  off  instanta- 
neously, the  air  brakes  and  sander  apply  immediately  thereafter  and  the  doors 
unlatch  for  safe  and  easy  exit.  Furthermore,  it  is  a  Safety  Car  only  when  the 
doors  must  be  closed  and  the  step  folded  before  the  car  can  start,  and  when  the 
airbrake  must  be  applied  before  the  doors  are  opened  and  the  step  lowered  in 
bringing  the  car  to  a  service  stop. 

SAFETY  CAR  DEVICES  COMPANY 

Main  Office— Boatmen's  Bank  Bldg.,  ST.  LOUIS,  MO. 

CHICAGO  WASHINGTON,    D.    C.  NEW  YORK  SAN  FRANCISCO  PITTSBURGH 

Railway   Exchange   Bldg.  Munsey   Bldg.  City    Investment    Bldg.       Southern    Pacific    Bldg.  Westinghouse  Bldg. 

CANADA — Canadian  Westinghouse  Co.,  Ltd.,  Hamilton,  Ont. 
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Tacoma's  Standard 


About  six  years  ago  the  Tacoma  Railway 
and  Power  Company  began  to  put  up  No.  00 
Phono-Electric  Trolley  Wire  on  Downtown 
Curves. 

With  the  result  that  it  was  made  the  stand- 
ard wherever  service  (on  tangent,  curve  or 
cross-over)  was  severe. 

Thus  Tacoma  has  put  itself  in  the  class  of 
the  companies  that  have  reduced  their  over- 
head line  troubles  to  the  minimum  because 
"overhead"  is  not  a  frequent  source  of  trouble 
where  Phono-Electric  is  used. 
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Like  so  many  of  its  mates,  tliis  Safety  Car  lias  a  Crouse-Hinds  Imperial  Headlight 

The  Safety  Car  Has  Made  Good 

No  longer  is  the  Safety  Car  a  novelty.  It  is  thoroughly  estab- 
lished as  a  money-saving,  money-making  tool  of  the  electric  rail- 
way industry. 

Railway  men  were  as  quick  to  stick  to  their  proved  equipment 
devices  as  they  were  to  recognize  the  merits  of  the  new  idea  in  cars. 

So  large  numbers  of  Imperial  Headlights,  0-B  Catchers,  Bases, 
Sanders,  are  helping  Safety  Cars  make  good. 

The  Ohio  Brass  Company,    Mansfield,  Ohio 

New  York  Philadelphia  Pittsburgh  Chicago 

San  Francisco  Los  Angeles  Paris,  France 

Manufactures:     Trolley  Materials,  Rail  Bonds,  High  Tension  Porcelain  Insulators, 
Third  Rail  Insulators,  Car  Equipnaent  Materials 

Exclusive  Sales  Agents  in  the  U.  S.  for  Crouse-Hinds  Imperial  Headlights. 
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Che  RESILIENT  RAILWAY  TIE 


Builds  Track  with  no  come  Bdck 


till 


DAYTON 
Rail  Joint  Booster 


As  the  rubber  heel  acts  as  a 
buffer  for  the  human  body, 
so  the  asphalt  cushion  in  the 
Resilient  Railway  Tie  acts  as 
a  buffer  for  your  track  foun- 
dation,and  your  rollingstock. 
It  absorbs  the  hammer  blows, 
which  unless  dissipated  de- 
stroys your  track  foundation, 
causes  the  paving  to  loosen 
and  break,  plays  havoc  with 
the  rolling  stock  and  shatters 
your  patrons  nerves.  This 
shock  absorber  is  found  in  the 
Resilient  Railway  Ties  and 
Joint  Boosters.  A  trial  of  the 
"Joint  Booster"  now  on  old 
track  will  convince  you,  what 
a  new  track  with  Resiliency 
applied  throughout  will  be. 


the  secret  is  Resiliency! 


THE     DAYTON     MKCHANICAL     -]  IE     CO.,    704     COMMERCIAL     BUILDING,    DAVTOX.    OHIO 
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These  Keystone  Spe- 
cialties are  Standard 
Equipment  en  nearly 
all  Safety  Cars. 


Golden    Glow  Keystone 

Headlights  Rotary   Gongs 

«      li 

Keystone  Keystone 

Air    Sanders  Trolley  Catchers 


Faraday  Car  Signal  Systems 


Keystone    Steel    Gear    Cases 


SPEEAt 


Keystone-Hunter    Destination    Signs 

Always  specify  them  for  they 
will  serve  you  well.  Write  for 
Bulletin  No.  167,  showing  many 
other  Keystone  specialties  for 
use  on  safety  cars. 


KEYSTONE 
MOTORMEN'S  SEATS 


Keystone  motormen's  seats  may  be  instantly  col- 
lapsed by  simply  giving  the  under  supporting  rod  a 
kick  with  the  foot.  They  are  adjustable  in  height 
and  are  entirely  out  of  the  way  when  not  in  use. 

Keystone  motormen's  seats,  when  in  use,  are  so 
placed  as  to  be  in  the  proper  relative  position  for 
operation  of  the  controller  and  brake  valve,  and 
arranged  so  that  the  motorman  may  readily  operate 
the  foot  gong  or  a  foot  valve  from  his  sitting  posi- 
tion. They  may  be  collapsed  without  even  dis- 
tracting the  motorman's  attention  from  his  work 
and  they  are  quickly  adjustable  in  distance  from 
the  floor  for  men  of  various  heights.  They  ar- 
sufficiently  strong  for  the  most  severe  service,  being 
made  entirely  of  malleable  iron  and  steel  pnrts,  with 
the  seat  proper  of  wood.  When  folded  they  occupy 
no  valuable  space. 

Brackets  and  floor  plates  at  both  ends  of  a  car  make 
this  type  of  Keystone  seat  removable  for  use  on 
either  platform. 


Electric  Skrvice>  Stjpp>mi:s  Co. 

Manufacturer  of  Railway  Material  and  Electrical  Supplies 


PHILADELPHIA 
17th  and  Cambria  Streets 

Canadian  Distributors: 


NEW   YORK  CHICAGO 

50  Church  Street  Monadncck  Building 

Lyman   Tube   &   Supply  Co.,  Ltd.,   Montreal,   Toronto 
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Fifteen  Reasons  Why 


The  Reciprocating  Track  Grinder 

is  in  general  use  on  the  largest  electric  railways 
in  this  country  and  abroad 


1  Entirely  satisfactory  for 
grinding  joints,  corruga- 
tions, or  special  work. 

O    Operated  by  unskilled  labor. 


Minimum    of    metal    is    re- 
moved from  rail  head. 


Simple    design,    ruggedly 
built. 


Produces  a  finished  surface 
which  cannot  be  equaled 
with  other  grinders. 


Ct    Impossible  to  damage  rail.  1  1     Occupies    small    amount    of 

"  space. 


■7   Detachable     outrigger     pro-      1  O   Always  ready  for  emergency, 
vided  with  track  wheels  for      **' 
mate  rail  adjustable  to  gauge. 

Q    Safety   springs   on    derailing      1  O    Reduces  track  maintenance, 
hoists  prevent  injuring  opera- 


tors. 


Q  Forty  seconds  to  remove  ma- 
chine from  track  and  to  re- 
commence grinding. 

1  t\   ^'^'PP^'i  ready  for  use. 


"1  A    Results  in  a  smooth  easy-rid- 
ing track  surface. 


1  C    Saves  cost  in  short  period  or 
^•^   time. 


RAILWAY  TRACK- WORK  CO. 

3132-48  East  Thompson  St.,  Philadelphia 


Exclusive   Agents — West 
ATLAS  RAILWAY  SUPPLY  CO.  ELECTRICAL    ENGINEERING    & 

Chlcasro.     III.  MANUFACTURTNG  CO. 

Pittabursh,  Pa. 


Exclusive  Agents — New  England 
CHAS.  N.  WOOD  CO.  HITCHCX)CK.    LLOYD    k    CO..    Ini> 

Boston,    Mass.  77A  Queen  Victoria  St..  E.  (-'. 

London,    Eng-land 
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^^It  won^t  put  ^em  down— gimme  a  BoyerF^ 


TOOLROOM  men  know 
that  this  doesn't  happen 
with  the  Boyer-equipped  work- 
man. The  biggest  argument  in 
favor  of  Boyer  Riveting  Ham- 
mers is  that  they  are  the  chosen 
favorite  of  veteran  riveters  the 
world  over. 

Workmen  do  more  and  earn 
more  with  a  Boyer — both  em- 
ployer and  employee  benefit — 
due  to  its  well-balanced,  smooth 


operation,  its  rapid,  powerful 
blows,  its  long -wearing  parts, 
and  faithful  dependability. 

Boyers  have  durable  valves, 
procurable  in  four  over-sizes — 
giving  Boyer  valve  cases  five  lives. 

Standardize  on  Boyers. 
Prompt  delivery  is  assured  by 
stocks  of  complete  hammers  and 
renewal  parts  carried  at  all 
Branches.    Ask  for  Bulletin  6oo. 


"Borer  — tht  Standard  whtnver  riveti  an  driven'" 


Chicago  Pneumatic  Tool  Company 

Chicago  Pneumatic  Building    ■     6  East  44th  Street    ■    New  York 

Sales  and* Service  Branches  all  over  the  World 

•TlfRMtMCRAil  AtfteCAdO      «!)pniaTr      Bus  foptw  *minnsapoui    •PMiLADEinoA    Richmond         •»ATnj      Baxcilona    Bxusstu       '   Chrbhania      HoNOuau       Aondcw  •MovtUal   SioOI         VAMOuvm 

•BOSTON  •Cincinnati  JuaniOB*  •UkAnceies  •NfwOHLtAi.-s  •PrrrsBLntcH        SALTUxtCnr  •»!.  Louii  •Bf»UN  Buenos  AiR£»  *Fl»A8mBu»CH    >3HAKNis8Lfiu3    Madrid     Oiaka  Tokyo        Wii«Ntfio 

•BUFTAIO  bCLEVEIAND       &.  Pa90  HOU5TDN  (NEW  YORX  •POUTLAND  tSAN  FRANCISCO  BOMBA¥  CaOU  KaVaNA  UjBON  MuAN         -P*RB  TOAONTO 

p  ee 


BOYER  PNEUMATIC  HAMMERS  •■LITTLE    GIANT  PNEUMATIC  AND  ELECTRIC  TOOLS 
CHICAGO   PNEUMATIC  AIR  COMPRESSORS  • -VACUUM  PUMPS  ••  PNEUMATIC  HOISTS. 


amsi 


BOYER 

The  world's  standard 


HAMMERS 

wherever  rivets  are  driven 
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OOIACONDA 

CORPER 
WIRE 


Conductivity 

The  conductivity  of  copper 
wire  is  becoming  a  more  and 
more  important  consideration  in 
Electric  Railway  overhead  con- 
struction. 

The  B  &  M  Electrolytic  cop- 
per wire  bars  from  which 
Anaconda  Wire  is  made  have  an 
average  conductivity  of  100.75% 
Mathiessen's  Standard  and  con- 
tain less  than  1/100  of  1% 
metallic  impurities. 

Specify  and  use  "Anaconda." 
It  pays. 


"Sfrom  Ore  to  finished  cProducV 
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How  Cleveland 
gets  10.82  M.P.H.  schedule  speed 


Standardize 


Pneumatize 


The  Cleveland  Railway  averaged  in  1919  a  platform 
expense  of  11.9  cents  per  car-mile. 

It  would  have  been  a  lot  more  if  the  company  hadn't 
succeeded  in  getting  up  to  the  splendid  schedule 
speed  of  11.82  miles  an  hour  (exclusive  of  layovers). 

This  top-notch  schedule  speed  with  big-cars  train 
operation  (200  passengers  on  two  cars)  came  about 
in  various  ways — but  one  of  the  most  important  was 
faster  loading  and  unloading. 

And  this  faster  loading  and  unloading,  or  reduction 
of  car  standing  time,  was  secured  in  large  measure 
by  National  Pneumatic  Door  and  Step  Control. 

We  feel  sure  it  can  help  you,  too. 


National  Pneumatic  Company,  Inc. 

50  Church  St.,  New  York  Edison  Bldg.,  Chicago 

Works:  Rahway,  N.  J. 
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CHAPTER  TWENTY-FIVE 


THE  ALL-BUT  PERFECT  STATE 


— Everything  will  be  on  Double  Shift 


Someone  has  asked  if  in  the  A\l-But  Perfect  State 
they  will  have  things  so  fixed  that  the  parts  for 
dollar  watches  and  flivver  cars  arc  interchangeable. 
While  this  is  quite  a  distance  to  carry  standardiza- 
tion— it  will  be  a  fact  nevertheless  that  in  railway 
matters  every  possible  part  or  piece  of  equipment 
will  have  a  double  duty  to  perform — and  the  first 
question  that  engineers  will  ask  salesman  is  "How 
many  services  will  this  article  cover?" 


And  that  is  why  «e  sa\'  that  the  Dynamotor  will 
have  its  place  on  all  the  roads  there  because  the  one 
Dynamotor  in  most  instances  is  used  for  either 
bonding  or  welding  the  rail — for  trackwork  weld- 
ing or  for  shopvvork  welding. 

"Make  one  part  do  the  work  of  two" — will  be  the 
motto  and.  the  Dynamotor  will  help  the  job  along. 


READING    NUMBER    TWENTY-FIVE 

How  can  one  part  do  the  work  of  two,  if  it  has  but 
one  service — take  the  gear  case  for  instance? 

A.  In  that  case  if  it  can't  perform  two  services,  make 
it  have  double  life — and  the  Dynamotor  will  help 
by  rejuvenating  dead  cases 


RailAVeldind  etni  Bondind  Companv 


L 


EZ! 


CleveldTid. .  Olaio . 
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C01VDUL.ETS 


LATEST  RAILROAD  CONDULET  BULLETIN 


48  PAGES 
giving  latest  in- 
formation and 
installation  views 
of  Condulets  for 
steam  and  elec- 
tric railroads. 

Send  for 
Bulletin  lOOOM. 


(pndulet 
iheJoB 


This  bulletin 
shows  Condulets 
of  the  latest  de- 
sign for  car  light- 
ing, locomotive 
wiring,  signal 
tower  battery 
charging,  loco- 
motive and  car 
shop  wiring,  and 
for  many  other 
purposes  in  rail- 
way electrical 
installations. 


ISW 


CROUSE-HINDS 
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AN  increase  of  from   3  to   10%  in  revenue  follows  the 
xV    installation  of  Johnson  Fare  Boxes. 

That's  why  more  than  200  Electric  Railways  have  in- 
stalled them.  The  names  of  some  of  these  properties  are 
given  below.  Read  them  over.  It  will  give  you  some 
idea  of  the  adaptability  of  Johnson  Fare  Boxes  to  every 
class  of  service. 


These  Roads  use  more  than  1,000 
JOHNSON  FARE  BOXES 

Public  Service  Ry.  Co. 

United  Railways  Co.  of  St.  Louis 

United  Ry.  &  Electric  Co. — Baltimore 

Third  Ave.  Ry.  Co. 

Twin  City  Ry.  &  Lt.  Co. 

More  than  500  JOHNSON  FARE 
BOXES  on  these  roads 

Connecticut  Company 

Eastern  Massachusetts  Street  Ry.  Co. 

Capital  Traction  Co.  and 
Washington  Ry.  &  Lt.  Co. 

New  York  Rys.  Co. 

United  Railroads,  San  Francisco 

Seattle  Municipal  Street  Railway. 

More  than  100  JOHNSON 
FARE  BOXES  used  here 

Denver  Tramways  Co. 

Omaha  &  Council  Bluffs  St.  Ry.  Co. 

San  Francisco-Oakland  Terminal  Rys. 


Memphis  Street  Railway  Co. 

International  Railway  Co. — Buffalo 

Northern  Texas  Traction  Co. 

Dallas  Railway  Co. 

Municipal  Ry.  of  San  Francisco 

Houston  Electric  Co. 

San  Antonio  Public  Service 

Tacoma  Railway  &  Power  Co. 

New  York  State  Rys.  (Rochester,  Syracuse 
&  Utica) 

Tri-City  Railway  Co. 

New  Orleans  Ry.  &  Lt.  Co. 

Michigan  Ry.  Co. 

St.  Joseph  Ry.  Lt.,  Heat  &  Power  Co. 

Brooklyn  City  R.R.  Co. 

Los  Angeles  Ry.  Corpn. 

171  Other  Railways 

Besides  the  above  listed  properties  there  are 
171  other  electric  railways  using  up  to  100 
Johnson  Fare  Boxes. 

What  Johnson  Fare  Boxes  have  accomplished 
for  these  roads  they  will  accomplish  for  you. 
Write  today  for  complete  data. 


JOHNSON    FARE    BOX    COMPANY 

Ravenswood,  Chicago,  111.^ 
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are  the  accepted  standard 

in  railway  lubrication.    On  the 

great  traction  Hnes  and  in  the  big 

power  houses  these  superior  lubricants 

are  demonstrating  their  exceptional  ability 

to   give   the   most  satisfactory   and   economical 

service.     Compounded  from  only  the  highest  grade 

materials,  they  carry  the  extra  strength  and  vitality  that 

enables  them  to  dehver  maximum  mileage  and  kilowatt  hour 

output.     Galena  Service  accompanies  Galena  Oils  everywhere;  it 

brings  the  personal  help  and  cooperation  of  mechanical  experts  trained 

in   the   Galena   scientific   lubrication   methods  that  have   never   failed  to 

prove   their    value    as    a   positive   aid   in   securing     efficient    operation. 


f 


mum^mm  OH  cdj 


LOrxJ  D  OIN 


and    all    principal   Amc="i-ican    cities 
-rOROIMTO  BUEINOS   AIRES  |V1  O  FN  "T  F«  E /X 
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It  is  not  always  possible  to  keep  large  stocks  on  hand,  and 
time  saved  in  getting  supplies  is  frequently  of  tremendous 
importance. 


Ready  for  Immediate  Shipment 

Our  warehouses  have   on  hand,  for 
immediate  shipment,  ample  stocks  of 

G"E  Porcelain  Insulators 

(for  car  resistors) 

These  insulators  are  superior  to  other  forms  of  insula- 
tion for  car  resistors  as  they  are  unaffected  by  weather 
conditions  and  will  stand  up  under  the  hardest  kind  of 
service.  They  wear  indefinitely  and  give  little  trouble 
from  breakage.  Convenient  stocks  of  these  insulators 
for  quick  replacement  may  be  maintained  anywhere  as 
they  do  not  deteriorate  in  storage.  They  can  also  be 
used  as  replacement  parts  for  the  G-E  Form  P  porcelain 

suspensions. 

Equip  your  car  resistors  with 
G-E  Porcelain   Insulators 


General^El 

Company 


General  Office 
Schenectady.  NY 


%^ 


Sales  Offices  m 
all  large  cities 
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Fitting  Interurban 

Schedules  to  Traffic 

ONE    of   the    greatest    opportunities    for    reducing 
operating  expenses  on  city  properties  has  been  re- 
peatedly found  to  be  in  a  revision  of  schedules  and  re- 
routing to  make  the  service  conform  to  the  traffic  avail- 
able.   We  wonder  if  this  same  trend  of  study  might  not 
well  be  applied  to  the  interurban  railways.    In  the  early 
days  the  idea  of  running  a  car  every  hour — frequent 
service — was  thought  to  be  the  characteristic  of  the  elec- 
tric line  that  formed  the  principal  attraction  for  patron- 
age.   This  tradition  still  prevails,  and  there  is  no  doubt 
that  it  is  a  convenience  to  travelers  well  worth  preserv- 
ing provided  there  is  enough  traffic  every  hour  to  make 
the  trip  profitable.    But  the  cost  per  car-hour  is  so  high 
nowadays  that  it  is  more  important  than  ever  that  the 
interurban  manager  should  check  up  his  schedules  with 
a  view  to  cutting  any  unprofitable  car  mileage.    It  is  our 
observation   that   a   good   many  unprofitable   trips   are 
being  run  on  a  good  many  interurban  lines.    We  know  of 
one  case  where  a  study  of  the  service  requirements  and 
an    adjustment    of    the    schedule    thereto    resulted    in 
increasing  the  revenue  20  cents  a  car-mile  without  any 
apparent  loss  of  business.     Another  company  has  been 
gradually  remolding  its  schedule  to  fit  the  traffic,  with 
a  favorable  result  on  car  earnings  and  no  apparent  loss 
of  business.    In  other  words,  if  the  traffic  available  at  a 
certain  hour  of  the  day  is  not  enough  to  justify  the 
expense  of  running  that  car  it  shall   be  taken  off  or 
the  interval  between  cars  spaced  out  until  the  patronage 
is  adequate.    The  interurbans  are  well  established  now 
and  we  believe  they  can  advantageously  adhere  to  paying 
schedules  even  though  it  may  mean  paying  less  attention 
to  the  position  of  the  hands  of  the  clock  in  setting  the 
leaving  time. 


"Trusteeship"  and 

the  Company  Section 

THE  company  sections  of  the  American  Electric 
Railway  Association  are  organizations  whose  pos- 
sibilities, it  appears  to  many  observers,  have  not  been 
fully  realized  or  at  least  have  not  been  fully  capitalized 
by  those  railways  which  are  fortunate  enough  to  have 
company  sections  on  their  properties.  A  company  sec- 
tion provides  the  best  possible  medium  for  the  circu- 
lation within  the  organization  of  information  regarding 
the  electric  railway  situation  in  general  and  of  the  local 
company  in  particular.  It  is  also  a  most  active  force 
for  the  development  of  a  sense  of  responsibility  and 
obligation  among  the  section  members  who  are  the  rank 
and  file  of  the  industry  today  and  the  leaders  of  the 
industry  of  tomorrow. 

In  a  recent  address  one  of  our  leading  public  utility 
commissioners  dwelt  on  the  subject  of  "trusteeship," 
which,  he  said,  rests  upon  every  electric  railway  man 
today.  He  emphasized  the  absolute  necessity  of  the 
electric  railway  to  the  community  and  at  the  same  time 
referred  to  the  inertia  and  lack  of  knowledge  evidenced 


by  the  public  in  trying  to  settle  what  is  now  recognized 
as  the  electric  railway  problem.  He  then  said  that 
meanwhile,  until  the  American  public  has  shown  itself 
capable  of  finding  the  solution,  the  electric  railway 
operating  personnel  are  and  must  be  the  trustees  for 
the  public  in  keeping  in  operation  these  most  necessarj' 
railways.  That  it  is  a  trust  of  no  mean  magnitude  is 
evident  to  all  who  are  in  a  position  to  have  all  the  facts, 
and  the  more  closely  one  examines  the  situation  the 
more  evident  this  truth  becomes.  Some  one  must  realize 
both  the  duty  and  the  opportunity,  and  the  electric 
railway  men  are  the  ones  to  do  it. 

How  to  get  all  railway  men  to  sense  this  situation 
is  not  so  easily  answered,  but  the  commissioner, 
seconded  by  others  present,  suggested  that  the  company 
section,  composed  of  men  of  all  ranks  on  any  given 
property,  is  the  place  to  develop  the  idea.  Is  this  an 
opportunity  in  company  section  work?  It  isn't  some- 
thing which  can  be  treated  as  part  of  an  evening's 
program,  but  it  is  a  purpose  which  every  company  sec- 
tion can  well  strive  to  attain  as  part  of  its  regular  work. 


The  Best  Way  to  Dispose  of 

Claims  Is  Not  to  Have  Them 

DURING  the  last  few  years  the  proper  function  of 
medical  science  has  come  to  include  the  prevention 
of  disease  as  of  even  greater  importance  than  its  cure. 
The  latter  will  still  remain,  of  course,  part  of  the  duty 
of  the  physician,  but  if  he  can  reduce  the  causes  of 
particular  kinds  of  illness  a  great  step  in  advance  in 
the  welfare  of  mankind  will  be  made. 

Much  the  same  situation  exists  in  the  claims  depart- 
ments of  our  various  railways.  A  decade  or  so  ago,  for 
example,  the  annual  conventions  of  the  Claims  Associa- 
tion were  devoted  largely  to  discussions  of  such  topics 
as  the  best  means  of  securing  the  names  of  witnesses 
of  accidents,  the  approved  methods  of  preparing  cases 
for  trial,  the  practical  value  of  expert  medical  testimony, 
whether  medical  examinations  should  be  obtained  in 
all  accident  cases,  whether  the  best  method  of  .settling 
claims  is  by  cash  or  check,  what  statistics  of  accidents 
should  be  kept,  and  whether  so-called  permanently  in- 
jured persons  should  be  kept  under  observation  after 
their  claims  have  been  paid. 

Problems  of  this  kind  remain,  of  course,  to  engage 
the  attention  of  the  claims  department  because  acci- 
dents still  occur,  in  spite  of  all  that  can  be  done,  just 
as  physicians  will  still  have  to  study  how  to  cure 
patients  of  disease.  But  the  great  part  of  the  work 
of  the  claims  department  in  the  modern  railway  is 
now  the  prevention  of  accidents,  and  of  the  four  tech- 
nical sessions  at  the  1920  convention  three  were  de- 
voted entirely  to  this  side  of  the  work.  It  is  obvious 
that  this  is  a  most  desirable  plan,  from  both  a  humani- 
tarian and  a  financial  point  of  view.  It  is  logical  also 
that  the  claims  department  should  be  the  one  to  lead  in 
this  work,  because  it  is  the  one  which  comes  closest  to 
the  unfortunate  results  of  accidents. 
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The  Automobile  Hazard  and 
How  It  May  Be  Abated 

THE  widespread  use  of  the  automobile  has  involved 
many  problems  of  an  economic  and  social  relation  to 
the  business  world  as  well  as  to  the  electric  railway, 
but  none  perhaps  is  more  serious  than  that  of  the  per- 
sonal hazard  to  which  the  heedless  operation  of  auto- 
mobiles subjects  every  other  user  of  the  streets.  For- 
merly, when  the  electric  car  was  the  most  rapidly  mov- 
ing vehicle  on  the  highway,  though  running  on  a  fixed 
track  and  at  a  maximum  speed  of  perhaps  half  of  that 
of  the  average  automobile  of  today,  this  speed  was  care- 
fully regulated  by  the  authorities  in  the  interests  of 
safety.  Now,  many  of  these  restrictions  remain,  al- 
though the  electric  car  in  many  cases  is  practically  the 
slowest  moving  vehicle  on  the  street.  At  the  same  time, 
powerful  gasoline  locomotives,  for  that  is  practically 
what  they  are,  not  bound  by  any  track  and  in  charge  of 
inexperienced  drivers,  are  allowed  to  run  amuck. 

The  Claims  Association  did  well  to  give  up  a  day  to 
the  discussion  of  this  subject  and  means  by  which  this 
danger  can  be  abated.  In  the  papers  presented  at  that 
session  some  very  striking  statements  were  made,  in- 
cluding the  one  that  automobiles  are  now  causing  half 
as  many  deaths  in  this  country  as  industrial  accidents 
and  more  than  railroads  and  mines  combined.  The 
automobile  evil  is  one  also  which  is  not  confined  to  any 
one  section  of  the  countrj-,  but  seems  to  be  equally  felt 
in  all.  It  does  not,  of  course,  concern  electric  railway 
companies  only.  It  affects  all  citizens  alike,  and  it  came 
up  for  discussion  at  the  electric  railway  convention  only 
because  electric  railway  men  have  expert  knowledge  of 
transportation  conditions  and  are  trained  to  the  use  of 
traffic  statistics  and  thus  have  probably  a  quicker  per- 
ception of  a  situation  of  this  kind  than  the  ordinary 
citizen. 

Various  suggestions  were  made  in  the  Claims  meet- 
ing in  regard  to  remedial  measures.  WTiere  there  is  an 
evil  there  is  usually  a  remedy,  and  the  situation  in 
regard  to  automobile  hazards  was  not  regarded  by  the 
claim  agents  as  entirely  hopeless.  Means  by  which  the 
highway  can  be  made  more  safe  were  clearly  pointed 
out  at  the  meetings — nothing  very  radical,  only  the 
application  of  common  sense  to  an  admittedly  serious 
situation.  Now  that  the  electric  railway  men  have  shown 
the  way  the  reforms  should  be  made  effectual  by  the 
general  body  politic. 


Motion  Pictures 

at  the  Convention 

DELEGATES  to  the  Engineering  and  Transporta- 
tion &  Trafllic  association  meetings  at  Atlantic  City 
had  an  opportunity  to  see  motion  pictures  turned  to 
the  use  of  the  electric  railways.  The  engineers,  in  a 
space  of  thirty  minutes,  saw  practically  the  full  process 
of  track  construction  in  Cleveland,  something  they  could 
not  see  completely  otherwise  without  spending  perhaps 
several  weeks  in  Cleveland  at  a  particular  time  when 
track  construction  was  under  way.  The  Cleveland  Rail- 
way has  had  so  many  inquiries  about  its  advanced 
methods  of  building  new  track  and  tearing  up  old  that 
it  was  decided  to  have  this  picture  taken  in  order  to 
be  able  more  intelligently  to  tell  other  maintenance 
engineers  about  these  methods.  The  film  is  thus  a  con- 
tribution to  the  advancement  of  the  art,  for,  seeing  it, 
other  engineers  will  gain  new  ideas  out  of  which  may 


ccme  not  only  the  use  of  more  modern  methods  on  their 
own  properties  but  perhaps  an  improvement  on  C.  H. 
Clark's   Cleveland   ideas   and  machines. 

So  much  for  this  film  designed  to  educate  those 
within  the  industry.  The  other  film  shown  in  the  T.  & 
T.  Association  meeting  was  prepared  by  the  Kan.sas 
City  Railways  and  designed  to  educate  those  without 
the  industry.  This  film,  as  presented  at  Atlantic  City, 
was  not  in  its  finished  form.  It  had  been  very  hurriedly 
put  together  to  enable  its  showing  at  the  convention 
and,  as  exhibited  there,  -was  subject  to  the  obvious 
criticism  of  being  too  long  and  at  points  uninteresting 
to  laymen.  These  things  will  of  course  be  corrected 
before  the  film  is  shown  locally.  It  was  developed  for 
the  purpose  of  giving  Kansas  Citians  a  better  under- 
standing of  the  tremendous  plant  involved  in  giving 
street  car  service  with  which  the  public  has  no  contact 
and  little  knowledge.  Having  some  idea  of  this  plant, 
such  as  power  house,  shops,  etc.,  it  was  thought  that 
patrons  of  the  company  would  be  better  able  to  com- 
prehend the  items  of  expense  which  add  up  to  make 
necessary  the  present  high  rates  of  fare  and  would  have 
a  more  sympathetic  appreciation  of  the  intricacy  of 
the  transportation  system. 

In  this  film  the  convention  delegates  saw  a  concrete 
example  of  one  phase  of  how  the  motion  picture  can 
be  used  to  foster  the  public  relations  of  the  electric 
railway,  a  subject  treated  at  some  length  in  an  editorial 
suggestion  on  the  use  of  motion  pictures,  published 
in  the  Electric  Railway  Journal  for  Sept.  25,  1920, 
on  page  604.  The  Kansas  City  Railways  has  pioneered 
in  this  undertaking  and  while  the  film  may  bear  some 
of  the  inevitable  evidences  of  an  initial  attempt,  it 
points  the  way  to  what  may  be  done.  In  last  week's 
issue  and  again  in  the  issue  of  this  week  views  of 
different  executives  on  the  general  plan  are  published. 
We  solicit  other  contributions  on  this  topic  as  the 
suggestion  is  evidently  meeting  with  much  interest. 


Facts,  Figures  and  Opinions 

Regarding  Railroad  Electrification 

THE  immense  audience  which  gathered  in  the  audi- 
torium of  the  United  Engineering  Society's  build- 
ing in  New  York  City  on  Oct.  22  demonstrated  a  com- 
pelling interest  in  heavy  electric  traction,  the  topic 
which  brought  mechanical  and  electrical  engineers  to- 
jjfether  on  this  occasion.  Under  the  general  direction 
of  E.  B.  Katte,  New  York  Central  Railroad,  with  the 
co-operation  of  representatives  of  the  A.  S.  M.  E.  and 
the  A.  I.  E.  E.,  a  program  of  papers  was  presented,  con- 
taining information  of  the  kind  needed  to  permit  a 
correct  estimate  to  be  made  of  the  present  status  of 
the  subject.  The  material  was  set  forth  in  carefully 
prepared  papers,  presenting  alternately  the  respective 
merits  of  steam  and  electric  locomotives,  one  might 
almost  say  in  debate  form.  This  fact  must  be  kept  in 
mind  in  reading  the  abstracts  of  the  principal  addresses 
given  in  last  week's  issue  of  this  paper  and  those  of 
the  contributors  to  the  discussion  which  is  printed  this 
week. 

The  proceedings  differed  from  an  "orthodox"  debate 
in  that  the  papers  were  all  prepared  in  advance,  there 
was  no  decision  rendered  on  the  merits  of  the  presenta- 
tion and  of  the  question  itself  by  a  board  of  judges, 
and  each  side,  more  or  less,  admitted  the  other  to  have 
some  ground  to  stand  upon.  As  the  discussion  pro- 
ceeded, the  need  for  a  co-operative  effort  to  determine 
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the  conditions  under  which  electrification  is  desirable 
became  increasingly  evident. 

While  there  will  always  be  differences  of  engineering 
and  economic  opinion  regarding  the  wisdom  and  prac- 
ticability of  electrifying  a  given  section  of  track,  there 
ought  to  be  no  difference  in  the  aspects  of  the  facts 
involved.  In  other  words,  a  fact  ought  to  look  the  same 
to  an  electrical  or  a  mechanical  engineer  whether  he 
is  connected  with  the  operating  or  the  manufacturing 
side  of  railroading.  The  engineer  of  either  type  is  apt 
to  be  prejudiced  in  favor  of  the  apparatus  which  he  most 
admires  and  most  fully  understands.  Again,  the  manu- 
facturer has  something  to  sell,  whereas  the  operator  has 
much  capital  tied  up  in  existing  equipment  and  in  the 
development  of  present  practices,  which  he  does  not 
wish  to  disturb.  Each  needs  general  information  to 
offset  his  own  bias.  The  most  helpful  function  which 
a  meeting  like  that  held  in  New  York  can  perform  is, 
then,  what  might  be  termed  the  "mitigation  of  prej- 
udice," or,  maybe  better,  the  "stimulation  of  tolerance." 
It  is  to  be  hoped  that  some  such  result  will  follow  and 
that  it  will  take  tangible  form. 

In  getting  together  the  first  step  is  to  agree  upon  a 
few  salient  principles  or  facts.  There  are  some  sec- 
tions of  some  railroads  that  obviously  are  not  suitable 
for  electrification,  while  others  ought  to  be  electrified 
at  once,  even  in  the  present  state  of  the  money  market. 
The  reasons  in  both  extreme  cases  are  easy  to  find.  Be- 
tween these  extremes  are  zones  of  less  definiteness 
gradually  approaching  a  region  of  doubt.  There  are, 
in  each  case,  certain  controlling  factors,  or  "per- 
emptory" factors  as  they  were  termed  by  C.  0.  Mailloux 
in  an  address  delivered  at  the  International  Electrical 
Congress  at  Turin  as  far  back  as  1911.  Why  could  not 
these  factors  be  listed  for  present  and  prospective 
electrifications  by  a  group  of  competent  engineers,  say 
by  a  composite  committee  made  up  of  appointees  of  the 
railroad  and  engineering  societies?  This  would  not  be 
a  formidable  task  and  the  result  would  constitute  a 
piece  of  really  constructive  work. 


ings  of  the  local  sections  of  the  two  great  engineering 
societies  which  are  to  be  held  this  winter.  This  first 
one,  "staged"  by  the  A.  S.  M.  E.  railroad  section,  set 
a  smart  pace  for  those  which  are  to  follow. 


Engineers  Seem  to  Be 
Getting  Together 

ONE  of  the  hopeful  signs  in  the  transportation  and 
general  engineering  fields  is  the  v/ay  in  which 
engineers  are  coming  to  confer  more  and  more  upon 
their  common  problems.  This  is  illustrated  by  the 
numerous  joint  technical  committees  which  are  en- 
gaged upon  various  pieces  of  constructive  work.  The 
New^  York  meeting  discussed  above  shows  what  can  be 
done  by  concerted  effort.  In  spite  of  the  fact  that  the 
meeting  did  not  settle  anything  very  definite  regarding 
the  future  of  electric  motive  power,  it  was  well  worth 
while.  In  our  opinion,  it  was  the  most  successful 
attempt  so  far  made  to  get  at  the  facts  regarding  heavy 
electric  traction  experience  and  comparable  steam  loco- 
motive operating  information.  While,  as  we  have  al- 
ready said,  the  meeting  was  in  a  sense  more  the  pres- 
entation of  arguments  than  an  attempt  of  each  speaker 
to  give  a  judicial  opinion  on  the  issues  involved, 
in  this  case  pleading  was  entirely  in  order;  in  fact,  it 
was  expected.  The  point  is  that  through  coming  to- 
gether to  hear  the  subject  of  heavy  electric  traction 
capably  presented  1,500  or  more  interested  engineers 
became  better  acquainted  and  they  will  pull  together 
the  better  because  they  did  so. 

This  meeting  was  the  first  of  a  series  of  joint  meet- 


A  New  Chapter  in 
Labor  Relations 

IT  I&  seldom  indeed  that  a  large  employer  of  labor 
is  paid  the  compliment  and  shown  the  loyalty  and 
support  that  came  to  Col.  P.  J.  Kealy  upon  the  occasion 
of  the  Oct.  21  court  hearing  looking  to  the  appointment 
of  a  permanent  receiver  for  the  Kansas  City  Railways. 
This  was  reviewed  briefly  on  page  893  of  our  Oct.  23 
issue,  and  another  chapter  is  added  in  this  issue,  cover- 
ing the  hearing  of  Oct.  26.  The  expression  of  sentiment 
referred  to  came  in  the  form  of  a  petition  signed  by 
3,300  employees  who  had  initiated  the  petition  and 
financed  the  engagement  of  competent  counsel,  unknown 
to  President  Kealy,  in  order  to  present  their  interests  to 
the  court.  After  promising  the  court,  the  receivers  and 
the  people  of  Kansas  City  to  "work  wholeheartedly  and 
together  for  the  good  of  the  company  and  the  sei-vice 
of  the  public,"  and  that  "under  no  circumstances  will 
we  permit  any  interruption  of  this  service,"  the  em- 
ployees petitioned  as  follows: 

First — That  no  outside  labor  interests  nor  those  not  in 
the  company's  employ  be  given  any  part  in  the  present  pro- 
ceedings. 

Second — That  nothing  be  done  to  disturb  the  present 
pleasant  relations  existing  between  the  employees  and  their 
officials. 

Third — That  Col.  P.  J.  Kealy,  under  whose  leadership  this 
organization  has  been  built  up,  be  retained  either  as  a 
receiver  or  as  the  operating  head  of  this  company.  We  have 
confidence  in  his  ability  and  we  know  that  the  spirit  of  co- 
operation he  has  made  possible  will  result,  if  possible,  in 
better  operation  than  at  present     .     .     . 

The  reasons  cited  to  substantiate  these  requests  upon 
the  court  are  significant.  The  first  was  supported  by 
the  statement  that  it  had  been  freely  reported  that  those 
who  left  the  employ  of  the  company  during  the  strike 
in  December,  1918,  would  attempt  either  openly  or 
otherwise  again  to  interfere  in  the  operation  of  the 
property  upon  the  control  passing  to  new  management. 
The  employees  went  on  to  point  out  that  the  feeling 
now  prevailing  among  "the  employees  themselves  and 
the  relation  between  them  and  the  company  officials 
are  those  of  co-operation,  mutual  help  and  square  deal- 
ing," that  collective  bargaining  has  been  provided  for 
and  grievances  immediately  adjusted,  these  conditions 
forming  a  situation  which  the  employees  are  very  much 
loath  to  have  disturbed.  In  support  of  the  second  re- 
quest, and  speaking  generally  as  to  the  man  who  shall 
have  charge  of  the  property  in  the  future,  they  voiced 
the  sentiment  through  their  attorney  that,  with  present 
conditions  in  mind,  the  future  control  of  the  company 
should  be  in  the  hands  of  a  man  to  whom  they  can  go, 
easy  to  approach  and  whose  duties  are  not  so  numerous 
but  that  he  can  give  personal  attention  to  the  men. 

Whatever  the  outcome  of  the  future  in  working  out 
the  Kansas  City  Railways'  financial  situation,  it  is  ap- 
parent that  the  present  labor  situation,  following  as  It 
does  in  the  wake  of  a  very  costly  strike,  has  very  impor- 
tant significance  for  other  companies.  Whoever  may 
assume  control  of  the  Kansas  City  property  under  the 
court  will  have  the  good  fortune  of  being  able  to  start 
out  with  a  labor  situation  unusually  favorable,  for 
which  he  may  thank  the  present  management. 
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Accident  Prevention  Chief  Topic  Discussed 

by  the 
Claims  Association 


The  Papers  and  Discussions  at  the  Meeting  of  the 
American  Electric  Railway  Claims  Association  at 
Atlantic  City  on  Oct.  11-14  Centered  About  the 
Subjects  of  Accident  Prevention  and  Automobile 
Hazards — Technical  and  Office  Matters  Were  Also 
Considered  in  One  Session 


S.  B.  Hare 

Retiring   President 


J.  J.  Reynolds 

President-Elect 


THE  meetings  of  the  American  Electric  Railway 
Claims  Association  at  Atlantic  City  on  Oct.  11-14 
were  devoted  almost  entirely  to  discussions  of 
means  for  preventing  accidents,  especially  accidents 
with  automobiles,  which  have  grown  to  constitute  such  a 
large  proportion  of  the  accidents  on  electric  railways. 

The  meetings,  which  were  held  in  Claims  Hall  on  the 
pier,  were  well  attended  and  an  active  interest  was  dis- 
played by  the  delegates  in  the  subjects  considered. 

Monday's  Session 

A  novel  feature  of  the  opening  session  of  the  associa- 
tion on  Monday  afternoon  was  the  action  of  President 
S.  B.  Hare  in  calling  upon  members  to  rise  in  turn, 
and  to  state  name,  company  and  city.  This  done  he 
read  his  address,  which  appears  in  abstract  below. 

Address  of  President  Hare 

"With  the  extraordinary  growth  of  transit  facilities 
throughout  the  country,  the  increasing  business  de- 
mands for  speed  and  the  universal  devotion  to  the 
'god  of  hurry'  the  most  important  problem  with  which 
the  public  utilities  have  to  deal  is  the  prevention  of 
accidents.  The  reduction  of  the  number  of  accidents 
among  employees  and  the  public  is  prompted  not  only 
by  humanitarian  motives  but  by  consideration  of  busi- 
ness expediency  and  financial  profit.  It  does  not  make 
for  eflScient  operation  when  valued  employees  are 
continually  being  killed  or  injured  and  when  their 
places  must  be  taken  by  less  experienced  men.  A 
company  is  maintaining  the  integrity  of  its  working 
organization  when  it  safeguards  by  every  means  in 
its  power  the  health  and  welfare  of  its  employees. 
Every  employee  should  be  made  to  think  and  act 
safety.  This  applies  to  every  member  of  the  organiza- 
tion from  the  general  manager  to  the  humblest  work- 
man. The  general  manager,  the  superintendents  of 
departments,  the  man  in  authority  in  any  corporation 
who  does  not  take  an  active  interest  in  safety  and 
welfare  work  is  a  dangerous  man.  Their  greatest 
business  should  be  to  conserve  life,  limb  and  property 
of  the  employees  and  the  public,  thereby  conserving 
the  finances  of  their  company. 

"The  appalling  proportions  to  which  accidents  have 


reached  in  the  State  of  Pennsylvania  are  enough  to 
make  one  shudder.  During  the  year  1919  the  total 
number  of  accidents  reported  to  the  Department  of 
Labor  and  Industry  was  152,544;  of  this  number  2,569 
were  fatal  accidents,  38,942  were  serious  accidents 
and  111,033  were  minor  accidents.  Children  under 
the  age  of  16  years  to  the  number  of  768  were  injured. 
The  dependents  of  those  injured  totaled  125,380. 

"Government  experts  have  asserted  that  no  less 
than  98  per  cent  of  all  personal  accidents  are  pre- 
ventable and  but  2  per  cent  are  due  to  defects  in 
machinery  and  acts  of  God.  Of  this  98  per  cent  70 
per  cent  are  due  to  thoughtlessness,  15  per  cent  to 
bad  habits,  10  per  cent  to  recklessness  and  5  per  cent 
to  ignorance. 

"Experience  has  taught  that  no  marked  or  lasting 
results  are  obtainable  unless  an  educational  move- 
ment is  made  general,  embracing  the  various  plans 
that  have  proved  practical.  The  elimination  of 
thoughtlessness,  carelessness,  bad  habits  and  igno- 
rance can  only  be  accomplished  by  education  and 
instruction. 

"Local  safety  drives  have  proved  successful.  Their 
benefit  may  not  be  apparent,  but  comparative  figures 
have  shown  marked  decrease  in  accidents  after  such 
drives. 

"In  St.  Louis,  Cleveland  and  Rochester  marked 
reductions  in  accidents  have  followed  intensive  cam- 
paigns. In  these  cities  thorough  instruction  in  safety 
has  been  given  in  the  schools.  The  influence  of  this 
instruction  on  the  children,  and  through  the  children 
on  the  homes,  has  had  much  to  do  with  the  splendid 
record  made  in  these  three  cities. 

"A  canvass  of  the  automobile  situation  in  the 
United  States  at  the  close  of  1919  and  a  study  of  the 
relation  between  the  numbers  of  automobile  accidents 
and  of  motor  vehicles  in  use  show  that  the  automobile, 
as  much  because  of  the  carelessness  of  pedestrians  as 
of  drivers,  is  now  the  deadliest  machine  in  America. 
It  is  estimated  that  there  are  now  7,600,000  automo- 
biles and  motor  trucks  in  the  United  States,  an  auto- 
mobile or  truck  to  every  third  family;  one  to  every 
fourteen  persons,  and  the  manufacturers  predict  that 
2,000,000  automobiles  and  trucks  will  have  been  pro- 
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duced  and  sold  during  1920.  During  recent  years 
automobile  accidents  have  resulted  in  approximately 
one-half  the  deaths  caused  by  industrial  accidents  of 
all  sorts. 

"During  the  year  1919,  10,000  persons  were  killed  in 
automobile  accidents.  What  will  be  the  harvest  for 
the  year  1920,  when  the  total  will  reach  more  than 
9,000,000?  It  remains  for  men  in  our  position  to  offer 
some  positive  and  lasting  solution  to  this  problem. 

"Accident  prevention  should  be  considered  from  the 
financial  side  also.  During  1919,  2,053,277  days  were 
lost  through  accidents,  and  the  wages  lost  totaled 
$8,755,697.  Of  the  152,544  accidents  reported,  57,105 
involved  compensation  to  a  total  of  $10,982,836.  In 
public  service  industries  alone  compensation  was 
awarded  and  paid  in  3,905  cases,  of  which  316  were 
fatal,  and  the  compensation  paid  amounted  to  $881,- 
433.  In  the  United  States  the  sum  expended  by 
public  utilities  each  year  for  accidents  amounts  to 
more  than  $300,000,000.    Electric  railways  pay  from  2 


National  Safety  Council.  H.  D.  Briggs,  for  the  com- 
mittee on  claims  statistics,  presented  elaborate  data 
compiled  by  the  committee  from  a  questionnaire  sent  to 
companies  having  gross  receipts  of  $1,000,000  or  over, 
covering  numbers  of  accidents,  settlements,  lawsuits, 
etc.  Finally  J.  J.  Reynolds  outlined  some  changes  in  the 
constitution  and  by-laws  which  were  taken  up  later,  and 
the  meeting  adjourned  to  the  joint  session  with  the 
T.  &  T.  Association.  A  report  of  this  joint  session  was 
published  in  the  issue  of  this  paper  for  Oct.  16  in  the 
proceedings  of  the  Transportation  &  Traffic  Association. 

Tuesday's  Session 

The  session  of  the  Claims  Association  on  Tuesday 
afternoon  was  devoted  to  a  discussion  on  automobile 
hazards.  The  main  paper  on  this  topic  was  presented 
by  Ralph  Stickle,  assistant  superintendent  accident  de- 
partment Cleveland  Railway.  There  were  also  written 
discussions  by  L.  H.  Roche,  general  inspector  Associated 
Bureaus,  Pittsburgh  Railways;  W.  G.  Fitzpatrick,  gen- 
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per  cent  to  12  per  cent  of  gross  income  for  damage 
suits  and  accident  settlements. 

"Statisticians  say  that  14,000,000  persons  will  be  in- 
jured in  accidents  in  the  United  States  within  a  year 
and  that  100,000  persons  will  be  killed.  If  accident 
prevention  does  not  appeal  from  a  humanitarian 
standpoint,  then  it  can  be  reasoned  out  from  a  finan- 
cial side  with  a  view  of  the  proposition  as  one  involv- 
ing a  great  public  trust. 

"Accident  prevention  should  be  the  aim  of  all. 
Safety  first  and  safety  always  should  be  the  watch- 
word of  all.  'I  am  my  brother's  keeper'  should  be  the 
universal  acknowledgment." 

At  the  conclusion  of  the  president's  address  Secretary 
J.  S.  Kubu  then  read  the  executive  committee  report 
covering  the  minutes  of  a  meeting  held  in  Cleveland  in 
January.  He  also  read  his  report  as  secretary-treasurer 
showing  how  the  instructions  of  the  executive  committee 
had  been  followed  during  the  year.  Mr.  Hare  then 
appointed  as  a  nominating  committee  R.  E.  McDougall, 
W.  F.  Weh  and  William  Tichenor. 

Next,  reports  were  received  from  several  committees 
as  follows:  Mr.  Kubu  reported  for  the  subjects  com- 
mittee, giving  the  program  outlined  at  the  Cleveland 
meeting.  Mr.  McDougall,  for  the  safety  committee, 
recommended  active  participation  in  the  work  of  the 


eral  claims  attorney  Detroit  United  Railway,  and  J.  H. 
Handlon,  claim  agent  United  Railroads  of  San  Fran- 
cisco. This  program  was  followed  except  that  owing 
to  a  delay  in  its  receipt,  the  paper  by  Mr.  Handlon  was 
not  presented  until  a  later  session.  Abstracts  of  these 
four  papers  appear  on  another  page  in  this  issue. 

The  discussion  which  followed  their  presentation  re- 
lated principally  to  the  laws  of  the  different  states  in 
regard  to  the  issuance  of  licenses  for  drivers  of  auto- 
mobiles and  the  laws  governing  automobile  operation. 
Generally,  it  was  found  that  the  casual  driver  of  automo- 
biles was  the  one  most  liable  to  accidents.  It  developed 
also  that  in  some  states  examinations  of  drivers  were 
not  required  before  a  person  was  permitted  to  operate 
an  automobile.  Failure  of  the  authorities  to  enforce 
automobile  laws  was  also  held  to  account  for  many  of 
the  accidents. 

Wednesday's  Session 

The  program  on  Wednesday  afternoon  covered  three 
papers.  The  first  was  entitled  "Accidents — Cause  and 
Prevention"  by  F.  E.  Shumate,  general  attorney  Greorgia 
Railway  &  Power  Company,  Atlanta,  Ga.  This  paper 
was  followed  by  two  discussions  of  the  same  subject. 
The  first  of  these  was  on  "Causes  and  Prevention  of  Ac- 
cidents" by  R.  N.  Hemming,  superintendent  of  transpor- 
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tation  Indiana  Service  Corporation,  Fort  Wayne,  Ind. 
The  second  was  on  "Co-operation  of  Trainmen"  by  J.  E. 
Duffy,  general  superintendent  New  York  State  Rail- 
way?, Syracuse  and  Utica  lines.  Mr.  Shumate's  paper 
was  read  by  L.  F.  Wynne,  Atlanta;  Mr.  Hemming's  by 
H.  0.  Allison,  Pittsburgh,  and  Mr.  Duffy's  paper  was 
presented  by  the  author.  Abstracts  of  these  papers 
follow: 

Paper  by  Mr.  Shumate 

After  explaining  that  his  company  classified  accidents 
under  twenty-eight  heads  Mr.  Shumate  said  that 
collisions  with  motor  vehicles  constituted  the  largest 
accident  item  in  Atlanta,  after  which  came  collisions 
between  cars,  followed  closely  by  boarding  and  alighting 
or  step  accidents. 

The  streets  in  Atlanta  are  narrow  and  the  large 
amount  of  riding  requires  frequent  cars.  Practically 
all  of  the  downtown  streets  are  occupied  by  double 
tracks,  leaving  the  space  between  the  tracks  and  the 
curbs  very  narrow,  with  scarcely  room  for  an  automobile 
to  pass  between  the  curb  and  the  car.  Where  parking 
is  permitted  in  this  area,  traffic  can  move  only  upon  the 
pai-t  of  the  street  upon  which  the  tracks  are.  This 
makes  the  transportation  situation  bad  all  over  the  city, 
with  traffic  congestion  in  the  downtown  districts  and 
reckle.ss  running  by  automobiles  in  the  less  congested 
areas.  In  the  speaker's  opinion  if  the  city  would  pass 
ordinances  to  clear  the  streets  of  parked  vehicles  and 
would  institute  strict  control  of  traffic  there  would  be 
a  material  reduction  in  automobile  accidents.  Such  an 
anti-parking  ordinance  has  recently  been  put  in  opera- 
tion in  Atlanta  applying  to  all  streets  in  the  center  of 
the  city  between  7  a.m.  and  7  p.m.,  and  it  has  cleared  up 
traffic  to  an  almost  unbelievable  extent,  and  while  it  is 
impossible  yet  to  determine  definitely  the  effect  on  auto 
accidents,  the  speaker  believed  that  they  certainly  will 
be  reduced  to  a  considerable  extent. 

As  regards  collisions  between  cars,  the  speaker 
believed  that  carelessness  was  at  the  bottom  of  nine- 
tenths  of  these  accidents,  excuses  to  the  contrary  not- 
withstanding. "Slick  track"  and  "bad  brakes"  are  the 
excuses  advanced  most  frequently,  but  the  motorman 
and  conductor,  before  they  start  out,  should  know  when 
these  conditions  are  present.  It  is  helpful  also  for  the 
company  to  have  emergency  automobiles  equipped  with 
sand  bins  and  sanding  apparatus,  making  the  sanding 
of  tracks  on  short  notice  possible. 

Up  to  within  recently  very  few  cars  in  Atlanta  have 
had  inclosed  platforms.  Fifteen  cars  of  this  type  were 
put  in  service  in  January,  1920,  and  not  one  step  acci- 
dent of  any  consequence  has  been  reported  in  connection 
with  them.  The  paper  urged  those  who  did  not  have 
inclosed  cars  to  install  doors. 

Mr.  Shumate's  paper  also  spoke  of  claims  made  by 
persons  in,  approaching  and  after  leaving  cars,  caused  by 
defective  piivemeuts  and  conditions  incident  to  paving 
and  repairing  streets.  Crews  should  be  taught  to  look 
out  for  and  avoid  stopping  their  cars  at  places  which  do 
not  afford  a  safe  alighting  place.  If  such  a  condition 
exists  they  should  be  instructed  to  stop  their  cars  short 
of  the  regular  stopping  place  or  move  beyond  it.  It  has 
been  his  experience  that  the  co-operation  of  crews  in 
this  respect  is  easily  secured. 

Discussion  by  Mr.  Hemming 

In  his  paper  Mr.  Hemming  first  pointed  out  some 
striking  facts,  as  that  only  7  per  cent  of  economic 
human  life  is  covered  by  insurance,  whereas   82  per 


cent  of  the  combustible  property  in  the  country  is  cov- 
ered by  insurance,  and  that  out  of  942  electric  railways 
in  this  country  only  120  belong  to  the  National  Safety 
Council.  He  believes  that  all  companies  should  join 
the  council  and  that  each  city  should  have  its  local 
safety  council. 

Continuing,  the  paper  declared  that  carelessness  will 
thrive  so  long  as  it  has  food  to  feed  on,  and  that  the 
ever-increasing  vehicular  traffic  constitutes  an  increas- 
ing source  of  danger.  Inexperienced  youthful  drivers 
are  to  be  found  among  the  habitual  accident  breeders, 
but  recklessness  is  also  found  in  every  community 
among  the  leading  citizens,  vsrho  assume  that  their  social 
or  political  standing  will  release  them  from  any  fine  or 
imprisonment. 

Railway  companies  should  burn  the  story  of  the  need 
for  carefulness  into  the  hearts  of  the  people  in  their 
respective  communities.    Safety  must  eventually  become 


ROAD  SIGXS   PRAISKD   BY  MR.   HKMMINO 

a  part  of  the  daily  curriculum  of  the  schools,  and  the 
railway  companies  should  come  forward  in  greater  num- 
bers in  co-operating  with  the  National  Safety  Council. 
Every  electric  railway  sets  up  a  yearly  fund  of  at  least 
3  per  cent  of  its  gross  receipts  for  accident  claims,  but 
how  much  is  set  up  for  accident  prevention?  Mr.  Hem- 
ming asked. 

The  same  arguments  for  safety  are  not  effective  with 
all  people.  Some  have  to  be  pushed,  others  pulled ;  some 
have  to  be  thrashed  into  obedience  and  others  ap- 
pealed to. 

Much  can  be  done  at  railroad  crossings,  and  the  ac- 
companying illustrations  show  commendable  work  done 
by  the  Montgomery  County  Automobile  Club  in  Ohio. 
The  signs  placed  at  railroad  stations  are  down  low  and 
within  vision  of  the  driver  and  within  range  of  his 
headlights.  There  are  also  massive  billboards  reading 
"Dangerous  Ci-ossing,  Be  Careful."  Electric  railways 
should  act  jointly  with  steam  railways  in  conspicuous 
billboard  displays  on  the  subject  of  safety.  The  bridges 
and  viaducts  where  railroads  pass  over  city  streets  or 
country  roads  afford  good  places  where  timely  sugges- 
tions in  life-sized  objects,  characteristic  of  location  can 
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be  shown.    In  this  manner  and  in  many  others  striking 
visualizations  can  be  made. 

Discussion  by  Mr.  Duffy 

The  fir.st  way  for  co-operation  pointed  out  by  the 
speaker  was  an  exchange  of  information  between  the 
superintendent  of  transportation  and  the  claim  depart- 
ment in  regard  to  the  details  of  an  accident.  Often 
damages  are  minimized  by  crews  in  making  out  their 
reports  to  the  transportation  department,  and  the  super- 
intendents are  without  knowledge  as  to  the  facts  unless 
they  are  fully  informed  by  the  claim  department  as  to 
the  results  of  investigation.  The  transportation  depart- 
ment, therefore,  should  see  that  all  the  necessary  infor- 
mation is  furnished  on  the  report  made  by  the  train- 
men, and  the  claim  department  after  a  careful  investi- 
gation should  furnish  the  transportation  department 
\vith  a  statement  where  witnesses  differ  from  the  state- 
ments furnished  by  the  trainmen.  If  there  is  a  differ- 
ence in  facts  the  matter  can  be  taken  up  with  the  train- 
men, and  this  should  accomplish  good  results. 

On  many  properties  the  constant  changing  of  em- 
ployees during  the  war  period  had  a  marked  effect  on 
the  number  of  accidents,  and  the  larger  number  of 
accidents  are  usually  caused  by  new  men.  After  new 
employees  have  been  placed  on  the  extra  list,  they  should 
be  carefully  watched  by  the  instructor  and  other  officials 
of  the  transportation  department  to  see  that  they  fully 
understand  their  duties  and  are  careful  in  their  han- 
dling of  car  and  passengers.  Instructions  should  never 
cease,  and  the  necessity  for  care  in  the  prevention  of 
accidents  should  be  brought  to  their  attention  as  often 
as  possible.  This  may  be  done  by  talking  with  the  men 
or  by  printed  bulletins. 

Trainmen  can  best  co-operate  by  freedom  from  acci- 
dents and,  if  one  occurs,  by  supplying  the  fullest  infor- 
mation as  to  how  it  happened  and  securing  the  names 
of  the  largest  number  of  witnesses.  The  advent  of  heavy 
automobile  traffic  should  only  make  the  motorman  more 
alert  in  operation  of  his  car  and  take  no  chances. 

Before  these  papers  were  discussed  G.  B.  Muldam  of 
the  Underwriters  Laboratory,  Chicago  and  New  York, 
explained  the  service  of  that  organization,  which  was 
originally  founded  by  the  National  Board  of  Fire  Un- 
derwriters and  is  maintained  by  that  board  in  connec- 
tion now  with  the  casualty  insurance  companies.  The 
laboratories  pass  on  the  safety  qualities  of  devices 
submitted  to  them,  whether  relating  to  fire  protection 
or  prevention  of  accidents.  Information  on  these 
points  is  available  to  those  interested. 

A.  H.  Ford,  formerly  manager  Cumberland  County 
Power  &  Light  Company,  Portland,  Maine,  and  now  of 
the  Ford  Insurance  Company,  New  York,  then  addressed 
the  association,  mentioning  among  other  things  that 
through  an  arrangement  which  he  had  made  with  the 
Underwriters  it  is  now  possible  for  a  railway  company 
to  secure  a  policy  which  will  protect  it  in  case  of 
accident  where  the  damage  to  any  one  accident  is  in 
excess  of  $25,000,  exclusive  of  the  damages  to  the  com- 
pany's own  property  or  employees;  in  other  words,  in- 
surance against  catastrophe. 

Accident  Board  and  Honor  List 

The  paper  "Accident  Board  and  Honor  List"  by 
Alves  Dixon,  superintendent  El  Paso  Electric  Railway, 
was  then  read  in  the  absence  of  the  author  by  R.  E. 
McDougall.     An  abstract  follows: 

In  this  paper  Mr.  Dixon  described  a  plan  by  which 


the  company  each  month  posted  the  names  of  all  train- 
men who  had  no  accident  for  which  they  were  respon- 
sible during  the  previous  month  and  also  those  who  had 
had  such  an  accident.  The  posting  is  done  on  a  bulle- 
tin board  about  14  ft.  wide,  5  ft.  high  and  6  In.  deep, 
inclosed  by  sliding  glass  doors.  Each  trainman  has  a 
separate  record  card  3  in.  x  5  in.  and  this  is  hung  on  a 
card  on  one  side  of  the  board  or  the  other,  depending 
upon  his  accident  record  during  the  previous  month. 
The  card  also  carries  a  notation  relating  to  the  accident. 
The  question  of  responsibility  is  determined  at  a  joint 
daily  meeting  of  the  superintendent,  superintendent  of 
transportation,  chief  inspector  and  claim  agent,  but 
any  request  for  reconsideration  of  their  decision  by  the 
man  affected  is  always  granted. 

Beginning  last  January,  those  trainmen  whose  names 
appeared  for  three  successive  months  on  the  "No  Acci- 
dent" side  of  the  bulletin  board  received  one  day  off  on 
full  pay.  This  plan  has  since  been  followed  each  month. 
In  addition  ever,v  man  on  this  honor  roll  can  take  a  day 
oil  for  each  following  month  during  which  no  accident 
is  charged  against  him,  but  if  he  has  an  accident  he 
must  again  work  three  months  before  getting  a  day  off. 
Eleven  months'  experience  with  the  plan  indicated  to 
the  speaker  that  it  was  a  desirable  one. 

In  the  discussion  which  followed  one  delegate  sug- 
gested that  the  practice  of  posting  the  name  of  the 
employee  responsible  for  an  accident  would  furnish  a 
good  lead  for  the  ambulance  chaser,  who  might  in  this 
way  get  earlier  information  in  regard  to  an  accident 
than  even  the  claim  agent  of  the  property  himself. 

After  discussion,  the  association  then  passed  a  reso- 
lution recommending  that  the  American  Electric  Rail- 
way Association  become  a  member  of  the  National 
Safety  Council  and  that  the  Claims  Association  should 
appoint  a  committee  to  work  in  conjunction  with  a 
similar  committee  from  the  Transportation  &  Traffic 
Association  in  outlining  the  work  to  be  done  by  the 
two  associations  in  the  National  Safety  Council. 

Thursday's  Session 

The  session  on  Thursday  was  devoted  to  a  free-for-all 
discussion  on  a  number  of  topics  of  interest  to  the 
claims  department.  The  first  topic  considered  was  in 
regard  to  the  increased  cost  of  claims  and  some  of  the 
reasons  contributing  thereto.  The  evidence  seemed  to 
be  that  there  has  been  an  increase  in  the  amount  of 
settlements.  The  next  question  was  on  the  prosecution 
of  claims  for  damages  to  company  property.  The  prac- 
tice in  this  matter  was  found  to  vary,  but  in  general 
the  evidence  was  that,  especially  in  the  smaller  cities, 
smaller  claims  were  not  prosecuted,  but  where  the  claim, 
as  one  representative  expressed  it,  amounted  to  $50 
or  $75  or  perhaps  $200  or  $300,  the  claim  was  prose- 
cuted. 

The  next  topic  was  ho.w  best  to  safeguard  re- 
leases from  attack.  It  developed  that  some  companies 
took  releases  under  seal,  while  others  did  not  consider 
that  necessary  if  the  claimant  thoroughly  understood 
that  the  payment  was  for  settlement  in  full  and  was 
satisfied  and  this  fact  could  be  proved  in  court,  and  the 
payment  was  considered  legally  "sufficient."  There  was 
some  discussion  also  as  to  the  relative  advantage  of 
payment  by  check  and  by  cash.  It  developed  that  small 
sums  were  often  paid  in  cash,  but  larger  sums  usually 
by  check.  The  next  subject  was  "the  best  method  of 
keeping  in  touch  with  witnesses."  One  practice  de- 
scribed was  to  procure  the  name  of  the  nearest  relative 
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as  well  as  the  occupation  of  the  witness  and  by  whom 
emploved,  then  when  the  case  is  set  for  trial  to  get  in 
touch 'with  the  witnesses  by  telephone  or  personally, 
notifying  them  that  the  case  is  likely  to  come  up  withm 
the  next  two  or  three  weeks. 

The  next  topic  considered  was  the  value  of  secret 
service,  and  one  delegate  cited  a  case  where  a  secret 
service  operator  had  greatly  assisted  in  securing  the 
names  of  witnesses  of  an  accident.  The  final  subject 
was  the  handling  of  blind  and  fraudulent  cases.  In 
this  connection  one  case  was  cited  where  a  malingerer 
who  asserted  that  he  had  been  crippled  from  an  accident 
was  photographed  by  the  company  with  a  moving  pic- 
ture machine  in  the  act  of  moving  heavy  potted  plants. 
Later  the  pictures  were  shown  in  court.  After  several 
trials  the  original  verdict  was  greatly  reduced. 

After  a  further  discussion  of  the  hazards  introduced 
by  inexperienced  drivers  of  automobiles,  the  suggestion 
was  made  that  at  further  meetings  the  association  go 
on  record  as  approving  or  disapproving  the  suggestions 
or  policies  under  discussion,  so  that  the  members  would 
know  the  general  consensus  of  opinion  reached  by  the 
delegates  at  the  sessions. 

Officers  for  Ensuing  Year 

The  nominating  committee  then  presented  the  follow- 
ing nominations: 

For  president,  John  J.  Reynolds,  claim  attorney  Bos- 
ton Elevated  Railway. 

First  vice-president,  C.  G.  Rice,  manager  Associated 
Bureaus,  Pittsburgh  Railways. 

Second  vice-president,  Wallace  Muir,  claim  agent  Ken- 
tucky Traction  &  Terminal  Company,  Lexington,  Ky. 

Third  vice-president,  W.  H.  Hyland,  claim  agent 
Fonda,  Johnstown  &  Gloversville  Railway,  Glovers- 
ville,  N.  Y. 

Secretary  and  treasurer,  J.  S.  Kubu,  claim  agent  New 
York  State  Railways,  Utica. 

Executive  committee,  H.  D.  Briggs,  assistant  claim 
agent  Public  Service  Railway,  Newark,  N.  J.;  E.  L. 
Lindemuth,  claim  agent  Wilkes-Barre  Railway;  C.  B. 
Proctor,  claim  agent  Memphis  Street  Railway;  W.  G. 
Fitzpatrick,  general  claim  attorney  Detroit  United 
Railway. 

On  motion,  Mr.  Tichenor  cast  the  ballot  of  the  asso- 
ciation for  these  officers. 

After  a  vote  of  thanks  to  the  president  and  other 
retiring  officers,  taken  while  the  chair  was  occupied 
by  Mr.  Hyland,  the  association  adjourned. 


Grand  Rapids  Safeties  Doing  Well 

More  Frequent  Service  and  a  Seven-Cent  Fare  Are 

Expected  to  Improve  the  Financial 

Showing  of  Railway 

By  Observer 

NINETEEN  safety  cars  have  been  installed  on  two 
lines  of  the  Grand  Rapids  (Mich.)  Railway  and 
had  been  in  operation  a  little  more  than  a  month  at 
the  time  of  this  writing.  The  first  cars  were  placed  in 
operation  on  June  1  and  the  entire  number  had  been 
received  and  put  in  use  by  June  24. 

The  more  important  line  on  which  the  one-man  cars 
were  given  their  initial  trial  in  Grand  Rapids  was  the 
Cherry  Street  line.  Coincident  with  the  change  in 
equipment  a  rerouting  of  lines  was  placed  in  effect, 
so  that  a  definite  comparison  of  the  results  obtained 


is  impossible.  In  general,  however,  it  may  be  said  that 
the  Cherry  Street  line  now  has  a  six-minute  service  to 
replace  the  ten-minute  headway  with  the  old  double- 
truck  cars  and  in  rush  hours  a  five-minute  service  in- 
stead of  eight-minute.  The  same  schedule  speed  has 
been  retained. 

The  Cherry  line  was  selected  for  the  first  safety  car 
installation  because  it  serves  a  residential  section,  with- 
out any  industrial  plants  or  railroad  crossings,  and 
has  the  characteristic  that  there  are  few  stops  at 
which  there  are  both  boarding  and  alighting  passengers 
in  large  numbers.  The  experience  in  Grand  Rapids  is 
that  the  waiting  time  at  stops  is  a  little  excessive  if 
both  leaving  and  boarding  passengers  must  be  handled 
in  any  number  at  one  stop,  and  this  is  the  one  thing 
about  which  the  public  has  made  unfavorable  com- 
ment. The  delay  which  comes  from  overcrowding  is 
avoided  by  the  use  of  "car  full"  signs.  As  soon  as  a 
car  coming  through  Monroe  Avenue,  the  main  business 
thoroughfare,  is  well  loaded,  which  means  about  fifty 
passengers,  so  that  the  movement  of  passengers  in  the 
car  becomes  slow,  the  operator  displays  his  car-full  sign 
and  proceeds  without  stopping.  This  not  only  enables 
the  safety  cars  to  give  good  regular  service  but  pre- 
vents delaying  the  cars  of  other  lines,  practically  all 
of  which  operate  over  Monroe  Avenue. 

When  the  cars  were  first  installed  they  were  slow 
on  account  of  the  inexperience  of  the  operators  in  their 
numerous  duties,  but  after  the  first  few  days  this  slug- 
gish operation  had  been  pretty  well  overcome.  This  is 
the  usual  experience.  The  number  of  collisions  with 
other  vehicles  also  showed  a  noticeable  increase  at  first, 
but  this  is  improving  as  the  men  become  more  familiar 
with  the  speed  and  braking  action  of  the  light  cars. 

The  most  definite  example  of  what  the  safety  cars 
have  done  in  Grand  Rapids  in  the  way  of  increased 
earnings  and  decreased  expenses  was  afforded  in  the 
temporary  installation  on  Butterworth  Avenue  before 
this  line  was  through-routed  with  Shawmut.  Here  three 
safety  cars  displaced  two  double-truck  cars  and  pro- 
duced an  increase  in  earnings  of  14  per  cent  with  a 
decrease  in  platform  expense  of  12  per  cent,  or  a  dif- 
ferential of  over  20  per  cent  in  favor  of  the  one-man 
cars,  omitting  consideration  of  savings  in  power  and 
maintenance. 

How  Fare  Increase  Was  Handled 
The  rate  of  fare  was  made  7  cents  cash,  with  sixteen 
metal  tickets  for  $1,  by  action  of  the  city  commission 
on  June  24.  This,  together  with  the  increased  riding 
due  to  improved  service,  is  expected  to  overcome  the 
deficit  which  prevailed  under  the  6-cent  fare,  with  nine- 
teen tickets  for  $1,  unless  it  becomes  necessary  to  in- 
crease the  payroll  substantially  at  the  expiration  of 
the  present  contract  with  the  trainmen.  The  present 
wage  scale  calls  for  a  maximum  of  51  cents  an  hour, 
with  9  cents  additional  for  safety  car  operators. 

When  the  rate  of  fare  was  changed  the  use  of  metal 
tokens  was  discontinued  temporarily  and  paper  tickets 
were  used  for  the  new  ticket  rate.  After  about  a  month, 
when  practically  all  of  the  metal  tokens  were  in,  the 
paper  tickets  were  discontinued  and  the  same  metal 
tokens  again  placed  in  circulation.  By  this  means  it 
was  not  necesasry  to  junk  the  old  tokens  and  substitute 
new  metal  tickets  of  different  design.  Of  course,  the 
paper  tickets  used  in  the  interim  could  not  be  deposited 
in  the  registering  fare  boxes  with  which  a  large  num- 
ber of  the  old  cars  and  all  the  safety  cars  are  equipped. 
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Symposium  on  Automobile  Hazards" 


The  subject  of  automobile 
hazards  to  electric  railway 
companies  was  introduced  at 
the  session  of  the  Claim 
Agents  on  Oct.  12  by  the  pa- 
per presented  by  Mr.  Stickle. 
In  this  paper  the  author  pre- 
sents figures  of  the  extent  of 
the  injuries  from  this  cause 
which,  he  says,  should  alarm 
even  the  most  complacent  man- 
agement and  care-free  public. 
Much,  however,  can  be  done 
te  reduce  accidents  from  this 
cause  and  the  remedies  sug- 
gested are  listed  in  his  article. 


The  tremendous  increase  in  automobiles 
and  the  recklessness  of  chauffeurs  have 
created  a  serious  menace  to  the  safety 
of  all  other  users  of  the  streets.  One 
whole  session  of  the  claim  agents  at 
Atlantic  City  was  devoted  to  a  consider- 
ation of  ways  by  which  accidents  from 
this  cause  can  be  reduced 


The 


Automobile  Hazard 

By  RALPH  STICKLE 

ARsistant  Superintendent  Accident  Department, 

Cleveland  Railway 


At  the  meeting  on  Oct.  U 
.Mr.  Stickle's  paper  on  automo- 
bile hazards  was  followed  by 
written  discussions  from  L.  H. 
Roche,  general  inspector  As- 
sociated Bureatis,  Pittsburgh 
Railways;  W.  G.  Fitzpatrick, 
general  claims  attorney  De- 
troit United  Railway,  and  J.  H. 
Handlon,  claim  agent  United 
Railroads  of  San  Francisco. 
Each  of  these  authors  gives 
his  views  on  ways  in  which 
claim  agents  can  help  in  this 
matter.  Abstracts  of  these  dis- 
cussions are  published. 


THE  "automobile  hazard"  is  today  the  greatest  risk 
of  the  electric  railway  claim  man,  one  of  the  most 
difficult  problems  of  the  transportation  official,  and 
the  public's  deadliest  traffic  menace.  It  affects  not 
merely  company  schedules  and  treasury  but  the  general 
public  welfare. 

Just  what  is  the  automobile  hazard,  and  how  may  it 
be  lessened  by  railway  companies,  autoists  and  public? 

The  auto  is  the  most  numerous,  as  well  as  the  swift- 
est and  most  dangerous,  vehicle  on  our  highways.  Com- 
mercially, born  with  the  century,  it  has  increased,  with 
rabbit-like  prolificness,  from  3,700  in  the  United  States 
in  1900  (Encyclopedia  Americana)  to  7,558,848  in  1919 
(National  Automobile  Chamber  of  Commerce).  The 
world  total  is  8,837,000.  And  the  number  is  still  increas- 
ing. If  the  entire  country  were  as  well  supplied  per 
capita  as  Iowa  is.  there  would  be  twice  as  many  in  the 
United  States  as  there  are.  Two  million  autos  are  build- 
ing this  year.    The  manufacturers  say  there  will  be  one 

TABLE   SHOWING    TOTAL   ACCIDENTS  AND   THOSE   CAUSED    BV 
AUTOMOBILES,  CLEVELAND  RAILWAY 

Total  Auto 

Claims  Paid  Claims  Paid 

$224,694  $8,846 

232,873  10,687 

308,634  26,133 

408,863  31,851 

361,422  35,195 

570.829  46,286 

739,815  *95,144 

791.072  110,611 

1. 001. 846  161,062 

*  Largest  item  in  claasification. 

to  every  family  in  the  country  in  five  years.  Admittedly, 
the  auto  is  a  problem  in  more  ways  than  one.  The 
street  railway  industry  has  also  expanded — at  least 
physically.  In  twenty  years  trackage  has  increased 
from  22,589  miles  with  61,404  cars  (Census  Office,  1902) 
to  48,484  miles  with  83,015  cars  {World  Almanac,  1920). 
Consequently,  with  the  steady  increase  in  the  railway 
business,  and  the  marvelous  development  of  the  auto- 
mobile industry,  the  traffic  problem  between  auto  and 
trolley  has  become  serious  and  yearly  becomes  more 
serious. 

Some  figures  of  the  Cleveland  Railway  since  1911, 
when  a  separate  classification  for  auto  accidents  was 
first  made,  may  serve  to  illustrate  the  growing  serious- 
ness of  this  hazard.     The  data  are  tabulated  above. 

•Abstracts  of  papers  presented  at  the  annual  convention  of  the 
.\merlcan  Electric  Railway  Claims  A-ssoclatlon.  Atlantic  City,  N. 
,T..  Oct.  11-14,  1920. 


Total 

Auto 

Year 

Accidents 

Accidents 

1911 

18,948 

1,150 

1912 

17,953 

1,803 

1913 

19,596 

2,258 

1914 

21.549 

3.270 

1915 

20.018 

3.987 

1916 

23.136 

5,666 

1917 

26,607 

8.242 

1918 

22,884 

7,085 

1919 

24,045 

8.078 

During  these  eight  years  the  percentage  of  auto 
accidents  to  the  total  number  of  accidents  increased 
from  6.1  to  33.6;  the  percentage  of  cost  to  the  total 
accident  expenditure  from  3.9  to  16.1  per  cent.  The 
increase  in  number  of  accidents  in  the  1911-1919  period 
was  600  per  cent;  the  increase  in  cost  1,720  per  cent. 

This  is  all  urban  territory,  but  surburban  and  inter- 
urban  districts  show  about  the  same  condition.  In  one 
country  division  of  the  Public  Service  Railway  of  New 
Jersey  the  number  of  auto  accidents  increased  345  per 
cent  between  1914  and  1919,  and  the  cost  increased  1,445 
per  cent.  In  another  country  division  the  number 
increased  452  per  cent  and  the  cost  741  per  cent. 
Figures  from  various  parts  of  the  country  will  show  a 
similar  trend.  They  ought  to  alarm  even  the  most  com- 
placent management  and  the  most  care-free  public.  For 
these  growing  accident  lists  are  accompanied  by  grow- 
ing death  lists. 

Here  are  a  few  more  figures  from  our  Cleveland 
experience.  The  company  in  1919  had  6,972  passenger 
accidents  while  carrying  402,808,820  passengers.  In  the 
same  period  the  80,000  autos  of  Cleveland  had  8,078 
accidents  with  Cleveland  street  cars.  There  was  one 
passenger  accident  for  57,760  passengers,  one  auto  acci- 
dent for  ten  autos.  Or,  to  put  it  another  way,  10  per 
cent  of  the  autos  had  accidents  with  street  cars.  Or 
again,  we  had  more  than  a  thousand  more  accidents 
with  autos  in  the  year  than  we  had  with  400,000,000 
passengers. 

Such  facts  might  be  multiplied  to  show  the  increasing 
hazard  of  the  auto.  Its  deadly  work,  aside  from  its 
trolley  accidents,  might  be  noted.  For  instance,  the 
United  States  Census  Bureau  lists  6,021  deaths  by  auto 
in  1917  in  twenty-seven  states  that  kept  records  of  auto 
casualties.  The  National  Safety  Council  places  the 
number  in  the  country  in  1919  at  11,000  and  avers  that 
autos  are  now  causing  half  as  many  deaths  as  industrial 
accidents,  and  more  than  railroads  and  mines  combined. 
It  points  out  that  deaths  by  auto  are  increasing  in  pro- 
portion as  autos  increase. 

Claim  men  are  familiar  with  these  facts.  They  know 
what  the  autombile  hazard  is.  What  they  want  to  know 
is  what  can  be  done  about  it? 

Frankly,  as  claim  agents  they  can  do  little;  as  pub- 
licists much;  as  advisers,  in  co-operation  with  safety 
men  and  transportation  officials,  much  more. 

Claim  men  realize  the  seriousness  of  the  situation  as 
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no  other  class  does,  for  they  deal  at  first  hand  with  the 
results  of  the  evil.  Transportation  men  know  about  it, 
but  it  isn't  their  biggest  task.  The  public  has  been  told 
about  it  but  does  not  understand  its  magnitude. 

It  should  be  the  business  of  claim  men  to  try  to  make 
transportation  men,  autoists  and  the  public  realize — ■ 
visualize^see  the  importance  of  this  problem  and  solve 
it.  It  should  be  their  business,  either  as  safety  men  or 
in  co-operation  with  safety  men,  to  lead  in  solving  it. 

Little  can  be  done  to  relieve  the  claim  department  in 
handling  auto  accidents  except  to  prevent  the  accidents. 
The  courts  might  change  their  attitude  on  some  points, 
without  discriminating  in  favor  of  "the  rich  corpora- 
tion"— for  example,  on  the  doctrine  of  imputed  negli- 
gence, or  the  lack  of  it.  As  the  law  is  now  interpreted 
in  most  of  the  states  a  passenger  in  an  auto  is  respon- 
sible for  nothing  except  the  prosecution  of  his  claim 
after  he  gets  hurt.  He  should  assume,  or  be  legally  held, 
to  a  little  more  responsibility.  But  such  relief  is 
unlikely  soon  to  come. 

There  is  one  thing  however,  that  might  be  done.  The 
electric  railways  still  are  laboring  under  the  incubus  of 
a  mass  of  laws,  mostly  city  ordinances,  passed  in  the 
last  century,  when  trolleys  were  the  swiftest  and  most 
dangerous  vehicles  on  streets  and  roads.  Today  they 
are  not  the  most  numerous  nor  the  most  deadly  users 
of  the  streets.  That  distinction  belongs  to  the  auto. 
These  archaic  laws,  useful  simply  to  furnish  grounds  on 
which  to  maintain  damage  actions,  should  be  repealed, 
and  laws  should  be  enacted  which  recognize  the  auto 
as  the  greatest  vehicular  menace. 

Cleveland  was  freed  from  eight  or  ten  such  antiquated 
ordinances  last  summer,  thanks  to  the  good  sense  of  the 
City  Council,  acting  under  the  advice  of  its  street  rail- 
way commissioner.  Judge  Fielder  Sanders.  One  of  the 
repealed  ordinances  required  the  motorman  to  ring  his 
gong  at  least  100  ft.  before  reaching  each  street  inter- 
section, and  to  continue  to  ring  it  until  he  passed  the 
intersection !  But  it  was,  and  still  is,  perfectly  legal  for 
a  pauper  epileptic  who  has  just  broken  out  of  an  asylum 
and  who  never  before  held  a  steering  wheel  to  take  an 
eight-cylinder  car  through  the  densest  traffic. 

But  the  real  solution  is  to  prevent  the  accidents.  And 
as  reforms,  like  charity,  should  begin  at  home,  we  should 
work  first  on  the  problem  of  what  may  be  done  by  the 
companies  to  decrease  the  number  of  auto  accidents. 

How  THE  Employees  and  Auto  Drivers  May  Help 

Employees  never  will  get,  or  soon  will  lose,  interest  in 
any  accident-prevention  movement  if  the  management  is 
indifferent.  The  company  which  permits  dangerous 
equipment  to  be  used,  or  neglects  to  eliminate  all  pos- 
sible hazards,  will  not  get  its  employees  to  co-operate  in 
safety  work.    Nor  will  the  public  believe  in  its  sincerity. 

What  motorman  will  be  influenced  by  a  plea  for  more 
careful  car  operation  when  he  knows  the  management 
will  not  help  him  by  so  much  as  removing  a  bush  or 
trimming  a  tree  that  may  obstruct  his  view  at  a  grade 
crossing? 

The  Bureau  of  Safety  of  the  Midwest  Utilities  Com- 
pany recognizes  this  idea.  Its  first  move  in  organizing 
for  safety  v.ork  is  to  attempt  to  put  equipment,  car 
shops,  depots,  substations  and  grade  crossings  in  the 
safest  possible  condition.  For  instance,  the  bureau  will 
take  a  stretch  of  track,  chart  each  grade  crossing,  give 
figures  .showing  the  number  and  expense  of  accidents 
that  have  occurred  there,  state  the  reasons  why  it  is 
dangerous,  attach  photographs  to  prove  it  dangerous. 


make  a  recommendation  as  to  changes,  and  offer  an 
estimate  of  the  cost.  And  the  recommendations  are 
usually  follov/ed. 

In  this  connection  there  are  many  improvements,  so 
called,  on  v/hich  operating  and  safety  men  do  not  agree 
— the  near-side  stop,  warning  signals  at  crossings,  etc. 
But  with  a  "dead  man's  crossing"  in  every  community 
through  which  rails  pass,  there  must  be  plenty  of  room 
for  work  of  this  kind  on  which  we  all  can  agree. 

When  the  management  has  shown  its  sincerity,  then 
is  the  time  to  begin  on  the  employees.  Inaugurate  a 
systematic,  continuous  campaign  among  the  platform 
men  to  get  them  in  the  right  spirit,  to  make  them 
realize  that  their  personal  good  as  well  as  the  general 
good  will  be  promoted  by  avoiding  accidents.  Point  out 
to  them  the  suffering  that  carelessness  causes.  Show 
them  the  material  loss,  and  the  fact  that  if  they  avoid 
this  waste  they  will  profit  personally. 

Also,  operate  on  the  public.  Reports  show  that  in 
large  cities  a  considerable  percentage  of  the  auto  acci- 
dents are  with  the  autos  of  big  employers — taxi,  ice, 
milk  and  transfer  companies,  department  stores,  etc. 
Why  not  get  in  closer  touch  with  such  organizations? 
If  a  railway  company  were  prepared  to  send  a  well- 
equipped  speaker  to  address  gatherings  of  taxi  drivers 
and  delivery  men  on  the  question  of  auto  accidents,  how 
to  prevent  them  and  what  to  do  if  they  happen,  the 
drivers'  employers  would  be  glad  to  furnish  the 
audiences.  And  it  would  be  constructive  prevention 
work;  it  would  help  to  prevent  accidents  and  to  prevent 
lawsuits  if  accidents  happened. 

Changes  Possible  in  the  Laws 

We  should  take  more  interest  in  the  prosecution  of 
persons  who  violate  safety  ordinances  and  laws.  Laws 
are  of  little  consequence  unless  enforced,  and  when  the 
'.  iolation  of  a  safety  law  is  clear  and  the  proof  certain, 
we  should  get  back  of  the  prosecution. 

But  when  it  comes  to  reforms,  it  is  human  nature  to 
think  that  moit  of  the  reforming  should  be  done  by  the 
other  fellow.  We  are  not  exceptions.  We  feel  ourselves 
more  sinned  against  than  sinning.  Every  claim  man 
believes,  and  every  operating  man  is  certain,  that  the 
vast  majority  of  auto-trolley  collisions  is  the  fault  of  the 
autoist.  Investigation  by  the  National  Safety  Council 
of  18,000  such  collisions  places  the  blame  wholly  on  the 
driver  in  64.2  per  cent  of  the  cases,  and  wholly  on  the 
motorman  in  only  8.1  per  cent  of  the  cases.  Even  semi- 
hostile  authorities  agree  with  us.  Of  sixteen  auto  club 
secretaries,  fourteen  thought  autoists  more  careless 
than  motormen.    Two  thought  the  fault  was  fifty-fifty. 

Without  exception,  auto  clubs,  civic  bodies  and  traflUc 
officials  ai-e  convinced  there  should  be  decided  changes  in 
auto  and  traffic  laws,  and  more  stringent  enforcement  of 
the  laws. 

Traffic  laws  in  state  and  nation  should  be  uniform. 
The  obligations  and  rights  of  the  driver  and  the  pedes- 
trian should  be  defined  clearlj%  and  should  be  general  in 
application.  As  it  is,  a  city's  regulations  frequently  are 
different  from  those  in  its  suburbs,  and  a  traffic  virtue 
in  one  county  may  be  a  misdemeanor  in  the  next.  Who 
can  tell  whether  it  is  permissible  in  the  next  town  to 
pass  a  street  car  on  the  left  side,  turn  in  the  middle  of 
the  block,  or  run  by  a  standing  trolley? 

The  electric  railway  section  of  the  National  Safety 
Council,  recognizing  the  safety  feature  of  uniform 
traffic  laws,  is  working  with  auto  clubs  and  police  de- 
partments on  this,  and  something  may  be  accomplished. 
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Two  years  ago  our,  Transportation  &  Traffic  Associa- 
tion named  a  committee  to  v/ork  on  this  subject,  and  a 
model  traffic  ordinance  has  been  drafted.  One  feature 
of  this  model  ordinance  that  would  be  particularly  help- 
ful in  preventing  auto-trolley  mishaps  and  in  protecting 
the  companies  from  unjust  claims  is  the  creation  of 
"main  thoroughfares."  In  many  of  our  cities  ordinances 
give  traffic  in  certain  streets  the  right  of  way.  But 
these  ordinances  generally  mean  little  or  nothing,  being 
neither  enforced  as  traffic  regulations  nor  of  benefit  as 
a  defence  in  damage  actions.  The  practical  effect  of  the 
eslabli.«hment  of  "main  thoroughfares,"  which,  of 
course,  would  include  street  car  streets,  would  be  to 
compel  the  drivers  of  aytos  or  other  vehicles  crossing 
or  entering  these  favored  streets  to  "stop,  look  and 
listen." 

It  is  surprising  but  true  that  few  cities  have  done 
anything  to  limit  the  weight,  size  or  width  of  trucks. 
Yet  in  addition  to  destroying  pavements  and  roadbeds 
and  congesting  traffic,  cumber.some,  over-wide  trucks 
are  responsible  for  many  accidents.  No  one  questions 
the  wisdom  of  curbing  the  truck  builders,  but  how  little 
has  been  done  to  curb  them. 

A  model  traffic  ordinace  necessarily  includes  parking 
regulations,  the  lack  of  which  is  a  fruitful  source  of 
auto-trolley  accidents,  and  a  great  slower  of  schedules. 
It  affects  the  general  public  more  adversely  than  it  does 
the  railway  company,  yet  little  has  been  done,  except 
possibly  in  New  York  City,  to  correct  the  evil.  There 
is  popular  sentiment  in  the  larger  cities  in  favor  of  more 
stringent  parking  regulations,  including  a  no-parking 
rule  on  "main  thoroughfares."  Of  course  the  companies 
should  do  what  they  can  to  get  back  of  such  sentiment. 
It  is  axiomatic  that  autos  and  street  cars  cannot  col- 
lide if  they  do  not  meet.  They  could  be  kept  out  of  each 
other's  society  to  a  considerable  extent  by  a  separation 
of  traffic.  Why  do  we  not  boost  the  idea  of  "street  car 
streets"  and  "auto  boulevards?"  It  is  coming.  And  it 
will  lessen  materially  the  automobile  hazard  in  urban 
territory.  The  auto  clubs  favor  it,  and  it  will  be  an 
accomplislied  fact  as  soon  as  the  public  is  shown  that 
the  expense  will  be  small  compared  with  the  benefits 
from  fewer  accidents  and  improved  traffic  conditions. 

Will  you  permit  another  reference  to  Cleveland  to 
illustrate?  A  double-deck  bridge  across  the  Cuyahoga 
River  and  connecting  with  an  auto  boulevard  was  opened 
about  Jan.  1,  1918,  relieving  auto  traffic  on  parts  of  five 
"street  car  streets."  In  the  railway  division  which 
includes  the.se  five  streets  our  auto  accidents  decreased 
from  3,903  in  1917  to  2,710  in  1918  and  2,704  in  1919. 
On  every  other  division  there  was  an  increase. 

The  public  demands  that  motormen  be  trained  to  avoid 
accidents.  There  is  another  class  that  should  be  trained 
similarly- -the  traffic  police.  Only  trained  officers  are 
permitted  to  search  pawnshops  for  stolen  goods,  but  it 
still  seems  to  be  au  fait  for  police  with  no  training  to 
take  a  turn  handling  traffic — at  least,  in  some  cities. 
We  have  not  fully  awakened  to  the  necessity  for  larger 
and  better-trained  ti'affic  forces. 

State  and  county  could  help  to  avoid  accidents  at 
grade  crossings  by  placing  warning  signs  at  a  fixed  dis- 
tance from  crossings.  These  should  be  distinctive  and 
uniform,  and  their  usefulness  should  not  be  impaired 
by  permitting  advertising  "warnings"  in  the  vicinity. 
This  brings  us  to  the  most  important  and  radical  reform 
of  all,  a  real  driver's  licensing  law.  Small  wonder 
p]urope  knows  us  as  "careless  America"  when  we  show 
an  absolute  disregard  for  and  indifference  to  the  very 


essentials  of  safety.  To  permit  any  one  who  wishes  to 
do  so  to  drive  an  auto  is  such  disregard.  Except  in  a 
few  states,  any  one  may  drive,  or  attempt  to  drive,  an 
auto  who  can  get  the  auto.  True,  in  some  states  he 
must  have  attained  a  certain  age  and  be  sober,  to  a 
degree,  but  physical  or  mental  fitness  and  knowledge  of 
driving  are  of  no  consequence. 

Licensing  laws  have  been  enacted  in  New  Jersey, 
Massachusetts,  Connecticut,  New  Hampshire,  Maryland, 
Pennsylvania,  Rhode  Island  and  possibly  one  or  two 
other  states.  Reports  from  safety  officials  in  these  states 
indicate  that  the  effect  has  been  good,  although  there  is 
a  feeling  thai  the  revocation  and  suspension  features  of 
the  acts  have  not  been  invoked  sufficiently.  But  this  is 
a  detail  depending  for  its  enforcement  upon  public 
opinion.  It  should  be  reasonably  easy  to  get  a  driver's 
license  in  the  first  instance,  and  reasonably  difficult  to 
keep  it.  Probably  every  man  in  this  room  knows  drivers 
he  is  convinced  are  unfit  to  drive.  Every  one  cannot  be 
a  driver,  any  more  than  every  one  can  be  a  Napoleon  or 
a  Babe  Ruth. 

Immature,  intoxicated,  feeble  and  mentally  deficient 
persons  should  not  drive,  not  to  mention  those  who  do 
not  know  how  to  drive.  Where  they  have  received 
licenses,  prompt  suspension  or  revocation  should  follow 
when  their  failing  has  been  demonstrated.  Police, 
insurance  and  railway  company  records  in  every  city 
will  show  certain  drivers  who  have  had  repeated  acci- 
dents. Usually  this  is  not  chance.  It  is  evidence  of 
unfitness  to  drive. 

Restrictions  should  be  particularly  severe  on  profes- 
sional drivers,  chauffeurs  and  truck  drivers,  who  too 
often  are  temperamentally  unfit  and  financially  irre- 
sponsible. 

Conclusions  Stated 

To  recapitulate:  The  following  ideas  would  tend  to 
lessen  the  automobile  hazard: 

1.  Repeal  of  antiquated  anti-trolley  legislation. 

2.  Improvement  of  the  physical  property. 

3.  Systematic  continuous  safety  work  among  em- 
ployees. 

4.  Propaganda  directed  toward  the  education  of  the 
public. 

5.  Uniform  traffic  laws  in  state  and  nation  for: 

(a)  Creation  of  main  thoroughfares. 

(b)  Proper  parking  regulations. 

(c)  Separation  of  traffic  by  creating  or  establishing 

"street  car  streets"  and  "auto  boulevards." 

(d)  Uniform  warning  signals  at  grade  crossings. 

(e)  More  and  better  trained  traffic  police. 

(f)   Limitation  of  size  and  width  of  trucks. 

6.  Prosecution  of  safety  law  violators. 
Individually   and   as   an   organization    we   .should   be 

working  on  these  problems.  As  an  organization  we 
should  try  to  arrive  at  some  united  understanding  of 
what  is  wrong,  and  what  we  want,  and  then  as  a  unit 
strive  for  it.  It  is  not  a  subject  in  which  we  alone  are 
interested.  Every  thinking  person  and  every  wide- 
awake public  or  semi-public  body  is  seeking  information 
on  this  subject  and  making  suggestions.  We  should  be 
alert  to  the  opportunity  to  make  our  influence  felt,  to 
get  what  we  want  and  need.  There  is  scant  sympathy 
for  the  man  or  organization  that  takes  no  interest  in  the 
discussion  of  proposed  legislation  and  then  objects  to 
it  when  enacted. 

But,  after  all,  laws  enacted  or  repealed,  and  traffic 
rules  changed  or  perfected,  will  not  eliminate  the  auto 
hazard.    Accidents  do  not  happen ;  they  are  caused.  The 
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careless  person  will  continue  to  have  them;  the  careful 
person  will  avoid  them,  laws  or  no  laws. 

The  personal  element  is  the  vital  factor.  Most  acci- 
dents are  the  result  of  human  failing,  not  of  mechanical 
defects.  The  auto  or  the  street  car  itself  rarely  causes 
the  trouble.  The  motorman  says,  "The  brakes  would  not 
work."  The  difficulty  was  he  did  not  work  the  brakes. 
Carelessness  or  ignorance,  and  who  can  say  where  is 
the  line  of  demarcation  between  the  two,  is  the  pre- 
dominating cause  of  accident.  Great  progress  has  been 
made  in  the  war  again.st  accidents,  but  much  remains  to 
be  done. 

Let  us  do  more  than  work  lor  the  enactment  or 
repeal  of  laws  or  the  correction  of  mechanical  defects. 
Let  us  support  and  promote  intelligent,  continuous  effort 
to  make  America  careful.  The  task  will  be  accomplished 
when  once  the  public  awakens  to  a  realization  of  the 
suffering  and  waste  that  come  from  carelessness. 


Discussion  on  the  Automobile  Hazard 

By  James  L.  Roche 

Chief  of  Inspection  Bureau.  Associated  Bureaus 
Pittsburgh   Railways 

Education   of   Motormen   and   Chauffeurs    Will    Help,    but 

Stricter  Laws  Are  Also  Necessary — The  Pentisylvayiia 

Law  on  Responsibility  of  Passengers  in  Automobiles 

for  Their  Own  Safety  Is  Cited 

THIS  paper  is  presented  on  the  presumption  that  we 
are  agreed  that  the  motor  vehicle  hazard  is  our  great- 
est one  and  that  we  are  all  doing  our  utmost  to  prevent 
this  particular  kind  of  accident  as  far  as  the  education 
of  our  own  men  is  concerned.  If  that  be  true,  then  the 
burden  is  entirely  upon  the  motor  vehicle  driver  and 
owner  and  the  discussion  is  continued  with  that  view- 
point. Regardless  of  the  careless  acts  of  the  motor 
vehicle  driver — in  fact,  because  of  them — we  must 
redouble  our  efforts  with  our  own  men.  Everything 
possible  for  their  safety  education  should  be  done, 
making  clear  to  all  men — especially  the  new  men — the 
great  danger  of  automobile  accidents.  A  safety 
organization  i.s  almost  indispensable  to  the  present-day 
traction  company. 

There  are  today  approximately  7,500,000  motor 
vehicles  in  the  United  States  and  if  the  calculations  of 
the  motor  manufacturers  are  correct  there  will  be 
12,000,000  motor  vehicles  in  this  country  in  1923.  The 
amount  of  capital  invested  in  the  automobile  industry 
has  been  estimated  at  $1,297,000,000,  and  the  industry 
has  become  the  third  greatest  in  the  country.  Along 
with  the  phenomenal  growth,  new  and  heavier  types  of 
machines  were  introduced  until  they  rival  the  locomotive 
in  speed,  and  with  the  continued  increase  in  the  number 
of  machines  and  the  improvements  in  speed  and  endur- 
ance, together  with  the  increased  size,  came  the  greater 
number  of  accidents.  These  have  increased  to  such  an 
extent  that  the  automobile  hazard  has  become  our  great- 
est one  and  it  is  well  that  we  take  serious  consideration 
of  the  situation  and  endeaver  to  do  our  share  to  cut 
down  the  number  of  these  motor  vehicle  accidents.  The 
motor  vehicle  has  continued  to  expand  beyond  all  human 
expectation.  Self-starting  devices  and  other  improve- 
ments have  made  it  possible  for  any  one  to  operate  it 
over  the  age  of  fifteen.  But  the  sense  of  obligation  to 
exercise  a  degree  of  care  commensurate  with  the 
increased  risk  has  not  developed,  and  we  have  reached 
the  stage  where  rights  and  privileges  have  run  wild, 
with  nothing  much  more  to  curb  them  than  the  individ- 
ual's sense  of  responsibility. 


Owners  and  employers  are  beginning  to  recognize  the 
folly  of  placing  a  poorly  trained  or  incompetent  man  in 
charge  of  the  commercial  vehicle.     In  the  larger  cities 
of  the  country  successful  schools  have  been  held  for  the 
education    of   chauffeurs.      These    schools    have    been 
conducted  in  Pittsburgh,  St.  Louis,  Detroit,  Rochester, 
Milwaukee,    etc.      They    have    been    attended    by    from 
200  to  800  drivers  and  a  regular  course  of  lectures  has 
been  delivered.     Bonuses  have  been  given  by  employers 
to  drivers  who  attended  the  entire  course  and  no  doubt 
great   good    has   been    accomplished    by    the    National 
Safety  Council,  which  conducted  these  schools.    In  Min- 
neapolis,   within    the    past'   two    months,    a    successful 
school  graduated  sixty  drivers.     At  all  of  the  meetings 
there  were  in  attendance  from  200  to  300.     It  is  sug- 
gested that  in  the  territories  not  covered  by  the  National 
Safety    Council    the    local    claim    departments    conduct 
such  schools.    Full  information  as  to  the  proper  manner 
and  the  subjects  covered  can  be  readily  secured  from  the 
headquarters  of  the  National  Safety  Council  at  Chicago. 
Education  will  play  an  important  part  in  the  preven- 
tion of  accidents  arising  out  of  the  use  of  motor  vehicles. 
A  proper  understanding  of  the  hazards  of  the  road,  of 
the  rules  and   regulations  for  the  government   of  the 
machine  and  a  decent  regard  for  the  rights  and  safety 
of  fellow   travelers  will   prevent   accidents.      It   would 
seem  as  though  the  automobile  manufacturer  and  the 
sales  agency  should  take  an  active  interest  in  this  par- 
ticular matter  of  education.     The  time  is  fast  coming 
when  the  manufacturers  will  be  caught  up  with  their 
orders,    and   they    will    be    forcing   the    sale    of   their 
machines.      Why    not    sell    the    safety    idea    with    the 
machine  and  spend   some  time  with   the  new  owner, 
teaching  him  the  laws  and  rules  of  the  road,  and  above 
all,  impressing  upon  him  the  way  accidents  happen  and 
how  to  prevent  them. 

For  the  habitually  careless  we  must  depend  upon  the 
laws  that  are  made  to  control  him.  The  ones  with  which 
I  am  familiar  are  either  not  severe  enough  or  are  not 
enforced  as  they  should  be,  in  my  opinion.  A  loco- 
motive engineer  must  spend  years  of  apprenticeship  and 
pass  strict  examinations  before  he  assumes  command  of 
his  engine;  a  motorman  is  taught  the  mechanism  of 
his  car  and  spends  a  considerable  time  with  an  instruc- 
tor before  he  is  permitted  to  operate  his  street  car; 
even  the  man  in  charge  of  a  stationary  engine  or  boiler 
is  subject  to  governmental  supervision,  yet  any  one  not 
badly  crippled,  who  has  the  money,  can  purchase  an 
automobile  and  with  the  least  amount  of  instruction  take 
his  place  with  thousands  of  others  on  our  streets  and 
roads  and  attempt  to  operate  this  dangerous  vehicle.  I 
believe  that  strict  laws  must  be  enacted  to  govern  those 
who  may  be  permitted  to  drive  a  motor  vehicle  and  that 
they  must  be  enforced  by  conscientious  safety  officials. 

The  automobile  hazard  has  become  so  great  that  the 
courts  are  beginning  to  recognize  it,  as  is  indicated  in 
the  following  summary  of  the  legal  standing  of  the 
motor  vehicle  by  Mr.  Chief  Justice  Cullen  of  the 
Supreme  Court  of  New  York  State: 

That  the  motor  vehicle  on  account  of  its  size  and  weight 
of  Its  great  power  and  of  the  great  speed  which  it  is  capable 
of  attammg,  creates,  unless  managed  by  careful  and  compe- 
tent operators,  a  most  serious  danger  to  other  travelers  on 
the  highways  and  to  occupants  of  the  vehicles  themselves, 
IS  too  clearly  a  matter  of  common  knowledge  to  justify 
discussion.  The  fatalities  caused  by  them  are  so  numerous 
as  to  permit  the  Legislature,  if  it  deemed  wise,  wholly  to 
forbid  their  use. 

We  find  in  our  territory  that  owners  are  either 
Ignorant    of   the    law    governing   licenses    or   care    not 
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whether  they  violate  it.  Licenses  are  issued,  of  course, 
for  one  particular  machine  and  no  other.  Exchanges  of 
license  plates  from  one  machine  to  another  are  not  infre- 
quent. A  man  may  buy  a  second  hand  machine  and 
retain  the  plates  of  the  former  owner;  dealers  some- 
times allow  a  machine  under  their  dealers'  license  to  be 
used  for  hacking  or  other  purposes  and  a  man  may  pur- 
chase a  new  machine  and  use  thereon  his  old  license 
plates.  We  subscribe  to  the  published  lists  of  motor 
vehicle  owners,  which  gives  the  license  number,  name  of 
the  owner,  name  and  description  of  the  machine  and 
manufacturer's  number  and  in  all  of  our  accident  cases 
compare  the  license  number  and  manufacturer's  number 
with  the  official  list.  In  case  the  machine  is  being 
operated  under  a  wrong  license  number  under  our  law 
it  is  a  trespasser  upon  the  highway  and  the  legal  right 
of  the  owner  to  recover  damages  is  at  least  under  ques- 
tion. We  are  furnished  also  with  a  list  of  drivers  and 
their  license  numbers  as  issued  and  are  prepared  to 
check  their  number  or  to  learn  whether  they  have  a 
license  to  drive  a  motor  vehicle. 

The  Public  Safety  Section  of  the  National  Safety 
Council  is  making  a  special  study  of  the  automobile 
hazard.  I  believe  that  it  needs  our  help  and  that  we 
need  its  and  that  some  effort  should  be  made  to  co- 
operate with  it.  It  is  definitely  committed  to  the 
solution  of  the  problem  and  is  now  beginning  a 
thorough-going  campaign  of  education  through  organ- 
ized community  effort,  publicity,  chauffeurs'  schools, 
public  schools  and  special  bulletins.  The  seriousness  of 
the  problem  is  revealed  in  the  following  four  striking 
facts : 

1.  There  were  approximately  one-half  as  many 
people  killed  by  automobiles  in  1919  as  in  all  the  indus- 
tries, mines  and  railroads  in  the  United  States. 

2.  Deaths  from  automobiles  are  increasing  each 
month  with  the  increase  of  the  number  of  automobiles. 

3.  While  in  the  United  States  not  more  than  one- 
fourth  of  the  people  are  exposed  to  industrial  hazards, 
practically  every  person,  the  moment  he  leaves  his  door- 
step, is  exposed  to  the  automobile  hazard  on  the  streets. 

4.  While  in  the  industries,  through  organized  safety. 
the  hazards  are  coming  under  control  and  accidental 
deaths  are  being  reduced,  the  fatalities  from  automobile 
accidents  are  mounting  by  leaps  and  bounds  and  we 
have  barely  made  a  start  toward  the  solution  of  this 
new  problem. 

Recently  in  the  city  of  Washington,  D.  C,  the  Public 
Safety  Department  made  motion  pictures  of  the  proper 
ways  to  turn  at  street  intersections,  showing  them  at  the 
different  motion  picture  theaters;  the  city  of  St.  Louis 
sent  a  representative  to  visit  the  other  large  cities  of 
the  country  to  study  traffic  problems  and  conditions  and 
their  solution,  in  an  effort  to  cut  down  the  accidents  on 
their  streets ;  the  city  of  Pittsburgh  is  about  to  organize 
a  traffic  court  to  handle  traffic  violators  only;  at  the 
recent  first  meeting  of  the  national  committee  on  high- 
ways and  highway  tranportation  plans  for  a  nation- 
wide publicity  campaign  through  the  newspapers  and 
motion  picture  theaters  were  considered  to  teach  traffic 
regulations  and  the  dangers  of  the  streets,  and  a  com- 
mittee was  organized  by  P.  P.  Claxton,  United  States 
Commissioner  of  Education,  on  the  advice  of  President 
Wilson  for  investigating  the  advisability  of  teaching 
traffic  regulations  in  the  public  schools.  Efforts  of  a 
similar  character  are  being  made  throughout  the  coun- 
try, all  tending  to  the  education  of  the  public,  that  the 
number  of  street  accidents  might  be  reduced.    The  State 


of  Pennsylvania  has  already  established  by  law  the 
study  of  safety  first  methods  in  the  public  schools. 

Surely  we  are  all  agreed  that  no  person  should  be  per- 
mitted to  operate  a  motor  vehicle  without  a  license  and 
that  he  should  be  required  to  pass  a  strict  examination 
as  to  his  fitness  not  only  mentally  and  physically  to 
handle  a  motor  vehicle,  but  also  as  to  his  knowledge  of 
the  mechanism  of  his  machine. 

In  suburban  territory  where  the  highway  crosses  our 
interurban  tracks  it  should  be  a  requirement  that  the 
driver  of  a  motor  vehicle  stop,  look  and  listen  in  the 
same  way  that  some  states  require  the  driver  to  act 
when  approaching  railroad  tracks.  On  our  city  streets 
it  should  be  a  misdemeanor  for  a  motor  vehicle  to  pass 
a  street  car  on  the  left  on  double  track  streets. 

The  law  should  clearly  state  that  where  there  is  a 
good  roadway  beside  the  street  car  tracks  no  motor 
vehicle  should  occupy  the  tracks,  and  make  it  a  misde- 
meanor for  a  driver  to  pull  across  the  tracks  directly 
ahead  of  the  street  car.  A  speed  limit  of  15  m.p.h.  or 
less  should  be  maintained  within  the  limits  of  every 
city  and  village  in  the  country.  These  provisions  in 
addition  to  the  present  automobile  laws  will  not  be 
made  unless  we  lend  our  influence  toward  this  end. 

I  believe  that  the  association  could  well  appoint  a 
committee  for  the  purpose  of  making  a  canvass  of  all  the 
traction  companies  in  the  country  to  learn  the  increase 
in  automobile  accidents  and  just  what  is  being  done 
in  each  locality  to  prevent  such  accidents,  so  that  we 
may  get  ideas  from  all  over  the  United  States  and  to 
secure  copies  of  the  automobile  laws  from  each  state 
and  make  up  a  model  automobile  law.  This  latter  would 
be  for  the  purpose  of  co-operating  with  the  National 
Safety  Council  in  securing  the  passage  of  such  a  law  in 
as  many  states  as  possible. 

One  particular  menace  that  we  have  to  contend  with 
in  the  streets  of  our  territory  is  the  savage  mail  truck. 
It  has  become  so  notorious  in  the  way  of  running  into 
street  cars  and  running  down  men,  women  and  children 
that  the  newspapers  have  taken  a  decided  stand  in  their 
editorial  columns  toward  abating  the  nuisance,  and  the 
Public  Safety  Department  gave  official  warning  to  the 
Post  Office  Department  within  the  last  month  that  it 
would  from  then  on  wage  a  vigorous  warfare  against 
its  careless  drivers.  Young  and  inexperienced  drivers 
seem  to  be  the  cause  apparent  from  the  outside  and  it 
may  be  that  they  have  careless  supervision,  and  there 
is  no  way  of  collecting  a  cent  for  the  damage  they  do. 
If  this  evil  is  as  great  in  other  localities,  the  associa- 
tion may  deem  it  proper  to  officially  call  it  to  the 
attention  of  the  Government  authorities. 

Mr.  Stickle  mentions  the  matter  of  the  doctrine  of 
imputed  negligence  and  regrets  the  fact  that  in  Ohio 
the  passenger  of  the  motor  vehicle  is  responsible  for 
nothing  except  the  prosecution  of  his  claim  after  he 
gets  hurt.  I  am  glad  to  report  that  in  Pennsylvania  we 
have  a  decision  of  the  Supreme  Court  of  the  State  in 
Dunlap  vs.  Philadelphia  Rapid  Transit  Company  at  No. 
4.762,  Dec.  Term,  1912,  Common  Pleas  Court  of  Phila. 
County,  filed  June  5,  1914,  in  which  plaintiff  was  a  pas- 
senger in  the  automobile  which  was  in  collision  with  a 
street  car.  It  was  held  that  the  driver  was  guilty  of 
contributory  negligence,  but  the  same  was  not  imputed 
to  the  passenger,  yet  the  passenger  was  also  guilty  of 
negligence  in  saying  or  doing  nothing  when  the  oper- 
ator of  the  automobile  approached  the  crossing  with- 
out proper  precautions.  A  verdict  for  plaintiff  was 
reversed  and  entered  for  the  defendant. 


918 


Electric    Railway    Journal 


Vol.  56.  No.  18 


We  have  done  in  Pennsylvania  just  what  Mr.  Stickle 
suggests  in  the  doing  away  with  the  antiquated  city  and 
village  ordinances.  The  Pennsylvania  automobile  law 
supersedes  and  repeals  all  city  and  borough  ordinances 
pertaining  to  the  motor  vehicle  and  is  the  only  law  gov- 
erning them  inside  and  out  of  the  city  and  borough 
limits. 

Before  the  birth  of  the  chauffeurs'  school  we  had  in 
Pittsburgh  attempted  something  of  the  kind.  The  ex- 
perience may  be  worth  relating  to  member  companies 
where  chauffeurs'  schools  cannot  be  regularly  conducted. 
We  arranged  meetings  with  the  chauffeurs  of  the  differ- 
ent department  stores,  ice  companies,  taxicab  companies, 
reduction  company,  milk  companies,  etc.,  and  gave  them 
safety  talks.  I  happened  to  be  the  one  chosen  for  the 
work  and  it  lasted  all  of  one  season.  I  spoke  before 
from  40  to  300  chauffeurs  and  drivers  at  each  meeting 
and  felt  from  the  beginning  that  some  good  was  being 
accomplished.  The  employer  we  found,  in  every  instance, 
only  too  willing  to  co-operate. 

To  summarize,  I  believe  that  we  have  the  following 
methods  to  help  combat  this  growing  hazard  of  the 
motor  vehicle: 

1.  Maintain  persistent  and  consistent  safety  efforts 
with  our  own  men. 

2.  Encourage  and  assist  in  the  formation  of  chauf- 
feurs' schools  or  conduct  lectures  among  chauffeurs  and 
drivers  whenever  and  wherever  they  can  be  drawn  to- 
gether. 

3.  Watch  the  enactment  of  state  laws  and  through 
state  organizations  or  individual  companies  assert  our- 
selves with  a  view  of  getting  into  the  laws  favorable 
articles,  particularly: 

(a)  Stricter  provisions  as  to  granting  licenses  to 
drivers. 

(b)  Lowering  the  speed  limit  in  cities  and  villages. 

(c)  Providing  for  drivers  to  stop,  look  and  listen 
at  suburban  crossings. 

(d)  Providing  that  drivers  in  city  streets  cannot 
turn  against  the  current  of  traffic  in  two-way  streets. 

(e)  Providing  that  motor  vehicles  cannot  occupy 
the  street  car  tracks,  and  making  it  a  misdemeanor 
to  cross  directly  ahead  of  a  street  car. 

4.  Co-operate  with  the  National  Safety  Council  in 
efforts  to  reduce  motor  vehicle  accidents. 

5.  Appoint  a  committee  to  make  a  survey  as  suggested 
above.  

Discussion  on  the  Automobile  Hazard 

By  Joseph  H.  Handlon 

Claim  Agent  United  Railroads  of  San  Francisco 

Forty-seveyi  per  Cent  of  All  Accidents  Involving  the  Cars 

of  the  Author's  Company  Were  in  1919  Automobile 

Accidents — An  Outline  of  What  Can  Be  Done 

AT  A  RECENT  safety-first  gathering,  the  principal 
/x  speaker,  a  man  of  national  deputation  in  accident 
prevention  work,  made  these  remarks: 

The  automobile  is  the  most  deadly  weapon  known  to  man- 
kind. I  think  it  can  be  safely  stated  that  automobile  fatali- 
ties are  now  happening  at  the  rate  of  15,000  a  year — forty- 
one  every  twenty-four  hours — an  average  of  one  every 
thirty-five  minutes. 

The  economic  loss  to  a  community  caused  by  automobile 
fatalities  is  well  illustrated  by  the  careful  estimate  that  the 
earning  capacity  of  the  599  persons  killed  by  automobiles 
in  the  city  of  St.  Louis  alone  in  the  last  thirteen  years  would 
have  been  more  than  $12,000,000. 

It  is  to  be  noted  that  no  reference  was  made  to  the 
thousands  of  persons  who  are  injured  by  automobile 


accidents  yearly,  and  what  that  means  to  a  community.      1 
or  the  millions  of  dollars'  worth  of  property  de.stroyed       1 
annually    in    such    accidents    due    to    somebody's    care- 
lessness. 

Recently  I  wrote  to  the  coroners  of  twenty  principal 
cities  of  the  United  States  seeking  infoiination  as  to 
the  number  of  persons  killed  directly  or  indirectly  from 
automobile  accidents  each  year  during  the  pa.st  five 
years  in  their  respective  cities.  Seven  of  these  coroners 
have  so  far  not  replied,  but  in  the  remaining  thirteen 
cities  there  was  a  total  increase  in  automobile  fatalities 
during  the  year  1916  as  compared  with  the  year  1915 
of  23  per  cent;  an  increase  in  1917  over  the  preceding 
year  of  84  per  cent;  in  the  year  1918  of  21  per  cent; 
and  in  the  year  1919  of  24  per  cent;  showing  a  steady 
groAvth  in  the  number  of  such  accidents.  The  year  1919 
compared  with  the  year  1915  reveals  about  200  per  cent 
more  fatalities  from  automobile  accidents. 

To  what  extent  are  the  electric  railway  companies 
suffering  from  these  appalling  conditions? 

In  1910  but  6  per  cent  of  all  accidents  involving  the 
cars  of  the  United  Railroads  of  San  Francisco  were 
automobile  accidents,  in  the  year  1911  but  9  per  cent, 
in  1912  but  12  per  cent;  in  1913  the  percentage  had 
increased  to  15,  in  1914  it  was  17,  in  1915  it  was  32 
'due  mainly  to  the  advent  of  the  jitney),  in  1916  it  was 
34  per  cent,  in  1917  it  was  32  per  cent  fwhen  jitneys 
commenced  to  diminish  in  number),  in  1918  it  rose  to 
43  per  cent,  and  in  1919  to  47  per  cent;  so  that  today 
approximately  one-half  of  the  total  accidents  in  which 
the  above  company  is  concerned  are  automobile  accidents. 

It  may  be  asserted  that  there  was  a  corresponding 
decrease  in  horse-drawn  vehicle  accidents.  Such  is  not 
the  case.  During  the  year  1910  only  27  per  cent  of  all 
accidents  were  horse-drawn  vehicle  accidents  and  in 
1919  the  company's  records  show  all  such  accidents  were 
5  per  cent  of  its  total  number,  making  a  decrease  of 
but  22  per  cent. 

Statistics  just  received  from  seventeen  street  railway 
companies  operating  in  large  cities  disclose  .some  im- 
pressive figures.  During  the  years  1915  to  1919  in- 
clusive the  total  number  of  automobile  accidents  in 
which  these  companies  were  concerned  was  as  follows: 


Number  of 

Percentage  of 

Automobile 

Increase  Over 

Increase  Over 

Year 

Accidents 

Preceding  Year 

Preceding   Year 

1915 

32,912 

1916 

■46.109 

13,197 

40 

1917 

61,017 

14,908 

32 

1918 

64,771 

3,754 

6 

1919 

76,420 

11,649 

18 

The  increase  in  the  number  of  automobile  accidents 
involving  the  above  companies  for  the  year  1919  as 
compared  with  the  year  1915  was  132  per  cent. 

What  Does  the  Future  Offer? 

What  does  the  future  offer  in  the  matter  of  eliminat- 
ing this  alarming  condition  of  affairs? 

In  a  recent  magazine  article  a  well-known  writer  on 
economics  who  is  qualified  to  make  an  intelligent  survey 
of  the  automobile  industry  stated  that  it  is  easily  the 
third  industry  of  the  day,  ranking  next  to  steel  and 
cotton,  and  perhaps,  by  the  census  of  1920,  over-reach- 
ing both  of  the.se.  It  is  conservatively  estimated  that 
this  nation  could  buy  and  continuously  operate  12,000,- 
000  automobiles  without  reaching  what  might  lie  called 
the  point  of  saturation. 

With  an  automobile  to  every  six  persons  in  the  state 
of  Iowa  and  the  young  men  of  today  placing  their  sav- 
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ings  of  $500  as  first  payment  on  an  auto  instead  of  in 
a  home  or  a  farm,  some  impression  is  obtained  of  the 
conditions  with  which  the  companies  will  have  to  battle 
in  the  future. 

Causes  of  Accidents 

What  are  the  causes  of  automobile  accidents  that 
directly  concern  the  drivers  of  automobiles? 

Here  are  some  of  them:  Reckless  driving;  speeding; 
violation  of  traffic  rules  due  to  ignorance,  a  careless  dis- 
regard of  the  law  or  a  craving  for  excitement ;  inexperi- 
ence; incompetence  of  chauffeurs  arising  from  deformed 
or  amputated  limbs  or  defective  eyesight,  hearing,  epi- 
lepsy or  heart  trouble  or  due  to  the  fact  that  they  have 
not  reached  years  of  discretion,  or  possibly  they  are 
in  their  dotage,  or  again  they  may  be  mentally  inactive 
or  ill  balanced;  irre.sponsibility,  since  some  of  them  do 
not  have  a  proper  regard  of  their  obligations  to  their 
fellow  traveler,  whether  he  be  a  driver  or  a  pedestrian, 
or  in  their  anxiety  to  "beat  the  other  fellow"  they  will 
take  an  unnecessary  risk,  and  again  there  are  others 
who  are  irresponsible  because  they  assume  a  carefree 
attitude  arising  from  the  fact  that  they  carry  liability 
insurance. 

So  far  as  the  automobile  itself  is  concerned  we  find 
that  many  accidents  are  due  to  faulty  construction  or 
defective  brakes,  lack  of  the  use  of  mirrors  or  satisfac- 
tory headlights  or  tail-lights  at  night  and  absence  of 
non-skid  equipment  in  wet  weather. 

Again,  automobile  accidents  arise  from  the  lack  of 
uniform  traffic  rules  governing  the  operation  of  auto- 
mobiles in  all  states  of  the  Union ;  also  there  is  no  uni- 
form method  of  placing  warning  signs  at  danger  points 
or  grade  crossings ;  no  standard  type  of  warning  signs ; 
no  specific  signaling  device  at  crowded  street  inter- 
sections; no  uniform  method  of  signaling  by  one  driver 
of  a  vehicle  to  another;  no  standard  rules  requiring 
automobiles  to  surrender  the  right-of-way  to  vehicles 
operated  on  rails  or  automobiles  proceeding  toward  the 
same  intersecting  point,  and  the  additional  fact  that 
our  streets  were  never  designed  to  meet  the  congested 
traffic  conditions  the  automobile  has  created. 

What  Can  Be  Done? 

What  can  we  street  railway  claim  agents  do  toward 
eliminating  automobile  accidents,  especially  where  our 
individual   companies   are  concerned? 

I  would  suggest  that  by  means  of  lectures  or  per- 
sona! instruction  all  trainmen  be  shown  numerous  types 
of  automobile  accidents  and  taught  how  to  avoid  them. 
Sketches,  lantern  slides  or  motion  pictures  can  be  well 
utilized  for  that  purpose.  A  map  can  be  maintained 
at  each  carhouse  upon  which  there  could  be  placed  col- 
ored pins  indicating  the  location  of  automobile  accidents 
as  well  as  other  accidents  that  occur  from  time  to  time, 
so  that  trainmen  could  familiarize  themselves  with  the 
danger  points  on  the  routes  over  which  they  operate 
their  cars.  The  co-operation  of  trainmen  should  also 
be  sought  in  having  them  report  all  traffic  violations  so 
that  the  police  can  be  notified. 

Efforts  could  be  made  to  prevail  upon  the  local  au- 
thorities to  compel  all  drivers  of  vehicles  to  pass  a 
physical  examination;  to  place  age  limits  between 
which  ages  a  person  must  be,  else  he  will  not  be  allowed 
to  operate  an  automobile;  to  require  applicants  for 
chauffeurs'  licenses  to  furnish  satisfactory  proof  of 
their  ability  to  operate  an  automobile  before  being 
given  a  license;  to  compel  each  chauffeur  to  carry  a 
card  with  his  photograph  attached  .showing  that  he  has 


passed  a  satisfactory  examination  before  being  allowed 
to  drive  a  machine,  on  the  reverse  side  of  which  should 
be  recorded  all  arrests  for  traffic  violations ;  to  have  the 
traffic  officers  maintain  a  card  index  system  of  traffic 
offenders  so  that  the  police  magistrate  will  have  a 
record  of  any  violation  of  a  local  traffic  law  previously 
committed  by  an  offender;  to  induce  police  judges  not 
to  fine  the  continual  offender,  but  either  to  commit  him 
to  jail  or  to  impound  the  vehicle  so  that  neither  he  nor 
his  family  can  use  the  machine  for  a  specified  period, 
all  storage  charges  meanwhile  to  be  paid  by  the  con- 
victed person;  to  enlist  the  co-operation  of  the  local 
automobile  association  in  eradicating  from  their  ranks 
the  traffic-law  breaker;  and  to  impress  upon  taxicab 
companies,  motor  drayage  and  delivery  companies  and 
other  large  users  of  motor  vehicles  the  company's  de- 
sire to  enlist  their  aid  in  the  work  of  accident  preven- 
tion. Warning  signs  can  be  placed  to  advantage  in 
garages,  especially  those  illustrating  different  tj-pes  of 
accidents  and  their  causes. 

Model  Traffic  Ordinance 

In  the  matter  of  state  laws  governing  motor  vehicle 
traffic,  the  officials  of  the  International  Traffic  Officers' 
Association  which  recently  convened  in  San  Francisco 
had  hoped  to  formulate  a  universal  traffic  law  which 
would  apply  throughout  the  United  States  and  Canada, 
but  the  limited  time  at  their  disposal  prevented  them 
from  accomplishing  all  they  desired.  The  subject  was 
referred  to  a  committee,  which  will  meet  during  the 
winter  in  Cleveland,  Ohio.  The  chairman  of  the  com- 
mittee, W.  H.  Maltbie  of  the  United  Railways  &  Electric 
Company  of  Baltimore,  who  is  a  member  of  a  committee 
appointed  for  a  similar  purpose  by  the  American  Elec- 
tric Railway  Association,  submitted  a  proposed  model 
traffic  ordinance  which  is  being  used  as  a  basis  for 
drafting  an  ordinance  that  will  have  the  approval  of 
the  international  Traffic  Officers'  Association. 

It  was  very  evident  to  a  person  attending  the  con- 
vention that  further  co-operation  will  have  to  be  sought 
from  such  organizations  as  the  American  Bar  Associa- 
tion, the  National  Safety  Council,  the  American  Auto- 
mobile Association,  the  Automobile  Manufacturers'  As- 
sociation and  similar  bodies  before  a  code  of  traffic  laws 
that  will  apply  everywhere  so  as  to  meet  with  universal 
approval  will  be  adopted  by  all  of  the  state  legislatures. 

For  the  present  it  may  be  possible  to  secure  the  pas- 
sage of  a  .statute  that  will  compel  owners  of  automobiles 
10  file  with  each  secretary  of  state  or  with  the  State 
Motor  Vehicle  Department  duplicate  insurance  policies 
v;hich  will  indemnify  each  occupant  of  the  automobile 
up  to  $5,000,  in  event  of  accident,  or  require  auto- 
mobile owners  to  file  a  bond  or  establish  proof  that 
they  are  financially  responsible;  further  requirements 
should  be  the  filing  of  an  additional  insurance  policy  or 
bond  for  $5,000  to  indemnify  a  person  injured  who  was 
not  a  passenger  of  the  automobile. 

In  advocating  such  a  measure  let  me  suggest  that 
claim  agents  realize  perhaps  more  than  any  other  class 
that  very  often  the  bread-winner  of  the  family  is  in- 
jured, perhaps  permanently  and  sometimes  fatally,  and 
the  burden  of  supporting  his  dependents  usually  falls 
upon  the  community  when  the  person  found  responsible 
for  the  injury  is  financially  unable  to  meet  the  judgment 
imposed  upon  him. 

Responsible  liability  insurance  companies,  under  those 
circumstances,  as  an  economic  necessity,  would  refuse 
insurance  to  tho.se  known  to  be  careless,  reckless  or  in- 


920 


Electric    Railway    Journal 


Vol.  56,  No.  18 


competent,  and  the  companies  that  assumed  such  a  risk 
would  charge  so  high  a  premium  that  careless  or  neg- 
ligent automobile  owners,  in  their  efforts  to  qualify 
in  the  "preferred  risk"  class,  would  drive  more  pru- 
dently. 

Another  proposed  statute  deserving  of  much  consider- 
ation would  be  one  imputing  the  negligence  of  the  driver 
to  the  occupants  of  the  automobile  so  as  to  eliminate 
the  common  occurrence  where  the  passengers  in  the 
automobile  recover  for  an  injury  solely  due  to  the 
driver's  negligence. 

The  problem  of  accident  prevention  so  far  as  auto- 
mobiles are  concerned  is  now  becoming  more  and  more 
important  in  the  public  eye  and  we  as  accident  spe- 
cialists should  deem  it  our  duty  to  take  an  active  part 
in  this  work  of  further  educating  the  public  to  the 
seriousness  of  the  problem  now  so  acute.  Further,  we 
should  endeavor  in  every  way  to  devise  and  urge  the 
adoption  of  various  methods  of  minimizing  this  evil 
which  is  of  such  recent  origin  and  yet  so  dangerous  to 
the  body  politic. 


Discussion  on  the  Automobile  Hazard 

By  William  G.  Fitzpatrick 

General   Claim  Attorney  Detroit  United  Railway 

Among  the  Topics  Considered  by  the  Author  Are  Accident 

Maps,  Recent  Court  Rulings  and  Settlements 

With  Insurance  Companies 

AN  ANALYSIS  of  the  reports  of  the  various  cities  of 
-  the  country  discloses  a  tremendous  increase  in 
vehicular  accidents  as  the  growth  of  the  automobile 
industry  has  increased  by  leaps  and  bounds.  This  con- 
dition has  been  found  in  the  city  of  Detroit.  For  the 
year  1919  the  number  of  reported  automobile  accident 
cases  on  the  city  lines  was  11,564,  which  shows  a  large 
increase  over  the  previous  years,  and  for  the  first  six 
months  of  1920  the  total  number  of  reported  cases  in 
the  city  was  7,764,  which  would  be  at  the  rate  of  more 
than  15,000  a  year. 

In  some  respects  the  situation  in  Detroit  in  regard 
to  the  motor  hazard  is  peculiar.  Detroit  is  the  center 
of  the  industry,  and  the  increase  of  automobile  owner- 
ship in  the  last  few  years  has  been  very  great.  There 
have  been  but  few  additions  to  the  railway  permitted 
by  the  city  authorities,  and  the  rapidly  increasing  popu- 
lation of  the  city  must  be  accommodated  on  practically 
the  same  lines  as  have  existed  for  a  number  of  years. 
A  great  many  automobile  factories  being  located  in  De- 
troit, a  very  large  number  of  testers  and  demonstrators 
help  to  swell  the  automobile  traffic.  The  street  railway 
lines  of  the  city  all  converge  in  the  center  of  the  busi- 
ness district.  Many  of  the  lines  are  constructed  upon 
very  narrow  streets,  which  of  course  increases  the 
hazard.  Before  the  company  was  permitted  to  reroute 
one  of  its  lines  which  crossed  Woodward  Avenue,  so  as 
to  avoid  this  crossing,  the  corner  of  Michigan  and 
Woodward  Avenues  in  the  city  of  Detroit  was  the  most 
congested  corner  for  traffic  in  the  world. 

I  heartily  agree  with  the  suggestions  for  lessening 
this  hazard  outlined  in  Mr.  Stickle's  paper.  The  sug- 
gestion as  to  improvement  of  physical  property,  of 
course,  is  very  much  to  be  desired  and  is  perfectly 
feasible  for  each  company.  Suggestion  No.  3  as  to 
"systematic  continuous  safety  work  among  employees" 
is  extremely  important  and  I  had  assumed  it  was  being 
carried  out  by  most  of  the  larger  companies. 


Suggestion  No.  4,  recommending  propaganda  work,  is 
being  carried  out  in  Detroit,  and  the  company  has  de- 
voted weeks  to  this  purpose.  About  a  year  ago  I  had 
prepared  a  blue-print  map,  about  5  ft.  x  7  ft.,  of  the 
lines  of  the  urban  system,  showing  all  intersecting 
streets  and  congested  areas.  On  this  map  were  put  red- 
top  pins,  indicating  the  locality  of  everj*  motor  vehicle 
accident  as  shown  by  the  crews'  reports  from  day  to  day 
for  a  full  month.  At  the  end  of  the  month,  two  addi- 
tional maps  were  "pinned  up."  One  went  to  the  gen- 
eral manager's  office,  another  to  the  general  superin- 
tendent's office  for  use  in  the  crew  instruction  section, 
and  the  other  found  a  place  either  in  the  lobby  of  one 
of  the  larger  automobile  clubs  or  in  the  traffic  squad 
room  of  the  police  department.  The  maps  were  also 
exhibited  in  the  windows  of  the  interurban  station.  The 
maps  were  repeated  about  every  third  month.  I  am  told 
by  our  operating  department  that  effective  use  was 
made  of  these  maps  with  the  crews,  especially  the  new 
men  who  were  breaking  in,  and  the  data  indicated  were 
used  with  good  results  by  the  police  department  in  its 
"safety  first"  and  "safe  driving"  campaigns.  As  a 
graphic  chart  of  conditions,  the  red  pins  on  the  blue 
and  white  background  makes  more  than  a  passing  im- 
I)ression. 

Right  of  Way  at  Right-Angle  Crossings 

Subdivision  5  for  uniform  traffic  laws  in  state  and 
nation  is  of  course  "a  consummation  devoutly  to  be 
wished,"  but  experience  in  other  lines  teaches  that  this 
is  a  slow  and  uncertain  process. 

It  does  seem  to  me,  however,  that  we  can  adopt  a  policy 
with  reference  to  automobile  accidents  which  will  even- 
tually greatly  reduce  the  hazard  and  more  thoroughly 
educate  the  drivers  of  automobiles  in  a  practical  way 
than  any  theoretical  instructions.  This  is  in  regard  to 
right-angle  crossings  where  a  large  proportion  of  auto- 
mobile accidents  occur.  Some  jurisdictions  have  recog- 
nized the  justice  of  giving  the  street  cars  right  of  way 
on  all  street  car  streets.  An  ordinance  of  New  Orleans 
gives  the  right  of  way  "along  such  tracks,"  and  the 
traflic  laws  of  New  .Jersey  provide  that  "street  cars  shall 
have  the  right  of  way  between  .  .  .  cross  streets 
over  all  other  vehicles."  The  Detroit  United  Railway 
has  adopted  as  a  policy  on  its  lines  absolutely  to  refuse 
to  settle  claims  growing  out  of  right-angle  crossing  acci- 
dents unless  the  facts  are  overwhelmingly  against  the 
company.  In  refusing  to  consider  appeals  for  compro- 
mise in  these  right-angle  cases,  the  company  has.  the 
backing  of  a  recent  decision  of  the  Michigan  Supreme 
Court  on  the  subject  (Colborne  vs.  Railway,  177  Mich., 
139;),  where  the  court  lays  it  down  as  the  duty  of  the 
automobile  driver  "before  passing  into  the  line  of 
danger  from  his  place  of  safety  where  he  had  ample 
opportunity  to  observe  without  obstruction  ...  to 
assure  and  reassure  himself  that  there  is  not  a  car 
directly  upon  him,  of  which  situation  t'"e  fact  that  he 
is  struck  is  conclusive  proof.  ...  He  should  have 
made  sure  of  the  safety  of  proceeding  by  looking  just 
before  entering  upon  the  track  and  at  such  a  point  that 
he  could  stop  his  machine  if  necessary  in  order  to  avoid 
a  collision." 

The  court  in  this  case,  recognizing  the  "automobile 
hazard,"  insists  that  the  rule  of  conduct  with  respect 
to  crossings  by  pedestrians  should  be  as  strictly  applied 
to  automobiles,  and  that  the  reasons  for  such  application 
are  more  impelling,  as  the  careless  pedestrian  as  a  rule 
perils   only   his   own   safety.     Continuing,   the   opinion 
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says:  "In  the  lifrht  of  common  knowledge  courts  can 
well  take  judicial  notice  of  the  automobile  not  only  as  a 
most  useful  and  pleasing  means  of  swiftly  transporting 
persons  and  property  for  pleasure  or  business  when 
properly  controlled  and  cautiously  driven,  but  as  a 
vehicle  in  its  possibilities  so  destructive  when  in  the 
hands  of  careless  and  reckless  drivers  as  to  spread  over 
the  land  the  maimed  and  dead  until  it  has  belittled  the 
cruelties  of  the  car  of  the  Juggernaut." 

When  drivers  of  automobiles  become  convinced  that 
they  cannot  carelessly  and  recklessly  cross  street  car 
tracks  and  expect  in  case  of  an  accident  to  secure  a 
speedy  settlement,  they  will  learn  to  exercise  that  degree 
of  care  which  will  avoid  the  great  majority  of  collisions. 
There  is  in  my  opinion  absolutely  no  excuse  for  a  col- 
lision between  street  cars  and  automobiles  at  right- 
angle  crossings.  It  is  not  like  two  automobiles  meet- 
ing at  an  intersection  where  one  might  not  reasonably 
expect  the  other.  In  case  of  street  cars,  the  tracks  are 
there,  and  known  to  be  there,  and  a  street  car  may  be 
expected  coming  in  either  direction  at  any  moment,  and 
it  should  be  the  duty  of  the  casual  vehicle  approaching 
those  tracks  to  take  every  precaution  for  safety.  I 
find  from  my  experience  in  this  regard  that  while  the 
number  of  accidents  may  not  have  been  decreased,  the 
number  of  claims  in  such  cases  has. 

Another  suggestion  which  I  desire  to  impress  upon 
this  body  is  that  more  care  should  be  taken  in  the  set- 
tlement of  cases  with  insurance  companies.  Many  in- 
surance companies  have  a  policy  of  making  a  liberal 
settlement  with  claimants,  then  go  to  the  railway  com- 
panies hoping  to  get  all,  or  as  large  a  proportion  as  pos- 
sible, from  them  of  the  money  expended  by  them.  I 
have  therefore  adopted  tire  policy  of  inquiring  first 
whether  a  claim  has  been  adjusted  by  the  insurance 
companies  before  application  is  made  for  the  payment 
of  the  claim  by  my  company,  and  I  am  in  every  way 
discouraging  settlements  in  these  cases.  If  the  insur- 
ance companies  are  put  to  the  trouble  of  fighting  these 
claims  through  their  assignments,  they  will  be  much 
more  careful  in  their  adjustments.  While  I  realize  the 
wisdom  of  quick  settlement  of  claims  where  there  is 
a  chance  of  liability,  yet  I  am  strongly  of  the  opinion 
that  a  united  policy  of  resisting  these  extravagant 
claims,  which  have  already  been  paid  by  insurance  com- 
panies, will  result  in  good  in  the  long  run. 

In  regard  to  one  suggestion  made  by  Mr.  Stickle, 
namely,  the  effort  to  get  the  courts  to  be  more  liberal  in 
their  interpretation  of  the  law  as  to  imputed  negligence, 
I  am  thankful  to  say  that  the  Supreme  Court  of  the 
State  of  Michigan  has  so  far  held  to  the  doctrine  that 
the  negligence  of  the  driver  is  imputable  to  any  vol- 
unteer passenger  over  the  age  of  twenty-one,  and  quite 
recently  the  court  has  intimated  that  the  negligence 
of  the  driver  might  be  imputed  to  his  volunteer  pas- 
senger, a  married  woman  under  the  age  of  twenty-one 
(vide  Granger  vs.  Farrant,  179  Mich.,  19,  20,  34). 


Equipment  Records  on  the  Erie 

IN  AN  ACCOUNT  of  the  electrification  of  the  thirty- 
seven-mile  branch  of  the  Erie  Railroad,  in  the 
Genesee  Valley,  south  of  Rochester,  N.  Y.,  published  in 
the  Oct.  9  issue  of  Raihoay  Review,  Q.  W.  Hershey  gives 
some  figures  for  the  records  of  this  equipment  which  are 
of  interest. 

Inspection   of   motor  equipment   is   made   every   800 
miles,  as  cars  normally  come  to  the  inspection  house. 


The  cars  are  operated  in  regular  rotation  to  obtain  a 
car  about  every  three  days.  Repairs  are  ordinarily 
occasioned  on  account  of  burnouts  from  lightning  or 
overloading,  but  are  very  infrequent.  The  commutators 
are  averaging  about  75,000  to  90,000  miles  between 
turnings;  gears  around  300,000  miles;  pinions  around 
150,000  miles;  brushes  around  10,000  miles;  pantagraph 
shoes  make  about  10,000  miles  between  changes.  The 
change  required  consists  of  replacing  a  plain  l-in.  gal- 
vanized steel  shoe  without  wearing  strips.  These  have 
a  cost  at  present  of  about  $2.50  each.  The  pantagraphs 
are  lubricated  with  "used"  gear  grease  about  every  800 
miles  when  the  cars  come  into  the  inspection  shed.  The 
total  cost  of  power  and  maintenance  of  equipment, 
including  the  maintenance  of  overhead  trolley  and  struc- 
tures, averages  about  10.4  cents  per  car-mile. 


Providence  Section  of  A.  I.  E.  E.  Discusses 
Automatic  Substations 

ADDRESSES  by  G.  H.  Roosevelt  of  the  Railway  and 
.  Traction  Engineering  Department,  General  Elec- 
tric Company,  and  R.  J.  Wensley  of  the  Switchboard 
Engineering  Division,  Westinghouse  Electric  &  Manu- 
facturing Company,  were  the  chief  features  at  a  meeting 
of  the  Providence  (R.  I.)  section  of  the  American 
Institute  of  Electrical  Engineers  which  was  held  in  that 
city  on  Oct.  8.  Mr.  Roosevelt  discussed  with  C.  M. 
Gilt,  lighting  engineering  superintendent  General  Elec- 
tric Company,  as  joint  author,  "Automatic  Systems  for 
Lighting  and  Railway  Service,"  and  Mr.  Wensley 
outlined  recent  progress  in  "Industrial  Automatic  Sub- 
stations." 

E.  W.  Allen,  Chicago  office  General  Electric  Company, 
briefly  outlined  the  history  of  automatic  substation 
development,  paying  a  tribute  to  the  faith  of  early 
purchasers  of  this  class  of  apparatus.  Voltage  regula- 
tion, the  speaker  said,  is  the  best  measure  of  excellence 
of  any  distributing  system.  The  large  amount  of  feeder 
capacity  required  with  hand  operation  is  an  obstacle 
to  the  best  distribution  service  in  many  cases.  In 
future  railroad  electrification  automatic  substations  will 
have  to  be  considered,  as  they  oflFer  some  advantages 
over  both  the  3,000-volt  direct-current  and  the  alternat- 
ing-current system  of  operation. 

Mr.  Wensley  stated  that  his  company  has  recently 
quoted  a  central  station  on  an  automatically  operated 
high-pressure   steam   plant   with    thermostatic   control. 

A.  V.  Thompson,  San  Francisco  office  General  Electric 
Company,  said  that  the  load-limiting  feature  of  the 
automatic  substation  is  advantageous  to  traction 
companies  purchasing  energy  under  contracts  in  which 
demand  is  penalized.  Motormen  find  it  of  little  use  to 
attempt  to  draw  power  beyond  the  limit  set  by  good 
practice  as  a  result  of  this  equipment.  Mr.  Allen 
stated  that,  at  a  substation  of  the  automatic  type  near 
Camp  Dodge,  trainloads  of  troops  and  army  supplies 
were  handled  by  a  300-kw.  rotary-converter  installation 
with  automatic  control,  whereas  if  hand-operated  sub- 
station equipment  had  been  in  service  the  breakers  would 
have  had  to  be  set  for  1,000  kw. 

A  feature  of  the  meeting  was  a  visit  to  the  Rhode 
Island  Company's  Oakland  substation.*  W.  C.  Slade, 
superintendent  of  power  Rhode  Island  Company,  Provi- 
dence, was  elected  chairman  of  the  section  for  the  com- 
ing year. 


•Describee!   in   Ki.ectrio  Railway  Joi'RNAL,  Ucc.   14,  1918    (page 
1038). 
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Ninth  Annual  Safety  Congress 

Electric  Railway  and  Public  Utility  Sections  of  the 

National  Safety  Council  Discuss  Enforcement 

of  Safety  Measures  and  Other  Topics 

THE  Ninth  Annual  Safety  Congress  of  the  National 
Safety  Council  was  held  in  Milwaukee,  Wis.,  Sept. 
27  to  Oct.  1.  Abstracts  of  several  of  the  papers  have 
appeared  in  earlier  issues  of  the  Electric  Railway 
Journal  during  October.  On  account  of  space  limita- 
tions it  has  been  impracticable  to  abstract  heretofore 
all  of  the  papers  of  interest  to  electric  railway  men. 
In  the  following  paragraphs  some  notes  regarding  the 
congress  are  given,  together  with  abstracts  of  the 
remaining  papers  selected  from  the  large  number 
presented,  as  of  particular  timeliness  and  appropriate- 
ness: 

R.  C.  Richards,  retiring  president,  in  his  opening  ad- 
dress, reviewed  the  progress  of  the  safety  movement 
during  the  past  year  and  outlined  the  work  for  the  new 
year.  He  said  that  there  are  today  thirty-seven  cities 
in  which  local  safety  councils  have  been  organized  to 
promote  the  cause  of  both  public  and  industrial  safety 
in  all  parts  of  the  country.  Sixteen  of  these  local  coun- 
cils in  the  larger  cities  have  reached  the  point  of  ac- 
tivity where  they  require  paid  officers  who  devote  their 
whole  time  to  the  work.  In  his  prospectus  of  the  work 
which  lies  before  the  Safety  Council,  Mr.  Richards  laid 
particular  stress  upon  the  necessity  of  combating  and 
mitigating  the  automobile  menace  and  the  importance  of 
educating  school  children  in  safety. 

In  the  absence  of  R.  M.  Hemming,  superintendent  of 
transportation  Indiana  Service  Corporation,  Fort 
Wayne,  Ind.,  chairman  of  the  electric  railway  section 
of  the  council,  the  two  meetings  of  this  section  were 
presided  over  by  John  H.  Mallon,  vice-chairman.  Mr. 
Mallon  is  assistant  general  superintendent  Chicago 
Elevated  Railways  and  he  was  elected  chairman  of  the 
section  for  the  ensuing  year. 

More  than  3,100  persons  were  registered  at  the  con- 
gress, in  addition  to  1,400  boys  from  the  Milwaukee 
schools  who  attended  a  special  meeting  and  1,200  school 
principals  and  teachers  from  Milwaukee  who  attended 
another  special  meeting.  There  was  a  gathering  of 
1,500  Boy  Scouts  who  participated  in  the  demonstration 
in  the  arena  of  the  Auditorium. 

The  result  of  the  election  of  officers  for  the  coming 
year  was  as  follows:  President,  Charles  P.  Tolman, 
chief  engineer  National  Lead  Company;  vice-presidents, 
W.  H.  Cameron,  L.  A.  DeBlois,  W.  E.  Worth,  John  A.' 
Oartel.  The  following  staff  officers,  with  national  head- 
quarters at  Chicago,  were  re-elected :  C.  W.  Price,  gen- 
eral manager;  Sidney  J.  Williams,  secretary;  W.  H. 
Frater,  treasurer;  R.  T.  Solensten,  assistant  secretary. 

Necessity  for  Observing  Operating  Rules 

At  the  electric  railway  session  of  the  congress  on 
Oct.  1,  Hugh  Wilson,  safety  department  Northern  Ohio 
Traction  &  Light  Company,  Akron,  Ohio,  impressed  on 
those  in  attendance  the  importance  of  drilling  new  men 
on  the  safety  aspect  of  operating  rules.  He  said  that 
98  per  cent  of  all  accidents  are  caused  by  disobedience 
of  rules,  or  man  failure.  The  operating  rules  are 
violated  mostly  by  new  men,  the  disobedience  some- 
times being  caused  by  ignorance  and  sometimes  by 
willful  negligence.  Two  remedies  for  this  evil  are  (1) 
caution  in  hiring  men  and  (2)  review  of  the  rule  book 


with  new  men  before  they  are  permitted  to  begin  their 
work  on  the  cars. 

Mr.  Wilson  said  that  before  a  man  is  hired  to  operate 
a  street  car  an  investigation  should  be  made  relative 
to  his  home  life,  his  general  habits  and  his  former 
place  of  work.  If  he  comes  from  a  home  where  care- 
lessness is  a  characteristic  he  will  probably  be  a  careless 
operator.  If  he  is  careless  in  regard  to  his  own  affairs 
he  will  not  be  likely  to  observe  rules  and  work  effi- 
ciently for  some  one  else.  As  to  his  former  working 
place,  if  his  employer  there  could  not  depend  upon 
him,  he  has  no  place  in  the  electric  railway  business. 
The  time  and  money  cost  involved  in  such  investiga- 
tion is  small  compared  with  that  of  its  lack. 

As  to  going  over  the  rule  book,  Mr.  Wilson  said 
that  this  brings  up  the  need  for  a  good  instructor,  a 
man  who  has  had  years  of  road  experience  and  who  is 
able  to  impress  a  new  man  with  the  importance  of 
strict  observance  of  rules.  Further,  the  superintendent 
should  take  an  interest  in  the  new  man,  to  impress 
upon  him  the  fact  that  he  has  been  accepted  as  an 
important  part  of  the  railway  family.  As  an  instruc- 
tor for  a  year  past,  Mr.  Wilson  had  been  impressed 
by  the  fact  that  it  is  possible  to  apply  practically  the 
principles  which  he  outlined. 

Advertising  to  Reduce  Accidents 

In  a  paper  read  on  Sept.  30  before  the  electric  rail- 
way section,  Charles  B.  Hardin,  general  claim  agent 
United  Railways  of  St.  Louis,  St.  Louis,  Mo.,  took  up 
some  of  the  points  which  he  thought  should  be  con- 
sidered in  planning  safety  advertising  campaigns. 
After  determining  the  amount  of  money  to  be  spent, 
the  next  thing,  he  said,  is  to  observe  the  principle 
of  applying  intensive  efforts. 

Mr.  Hardin  took  up  the  several  ways  in  which  adver- 
tising can  be  done;  for  example,  by  the  use  of  paid-for 
space  in  newspapers,  editorial  articles  printed  on 
account  of  the  news  value  of  the  safety  effort  and 
posters  and  signs  carried  on  cars,  mounted  on  trolley 
poles,  etc.,  as  well  as  general  publicity  obtained  through 
clubs,  city  departments  and  other  organizations.  Among 
other  things  he  said:  "The  very  fact  that  we  are 
contemplating  an  advertising  campaign  should  impress 
the  newspapers  and  other  publications  favorably.  It 
should  show  them  that  we  realize  the  great  importance 
of  doing  everything  possible  to  reduce  the  trolley  car 
accidents.  While  newspapers  are  somewhat  sensitive 
to  'box  office  returns';  while  they  like  and  probably 
need  the  money,  they  are  not  moved  entirely  by  mer- 
cenary motives.  To  the  average  city  editor  the  very 
fact  that  the  traction  company  proposes  to  spend  money 
on  a  safety  campaign  is  'news'  and  will  be  so  treated." 

E  HiBiT  as  Heretofore  a  Great  Attraction 
As  has  become  the  custom  in  connection  with  the 
Safety  Congresses,  an  exhibit  of  modern  safety  appli- 
ances and  practices  was  held  in  connection  with  the 
Milwaukee  congress,  this  time  in  the  Milwaukee  Audito- 
rium. Mr.  Price  estimates  that  at  least  10,000  persons 
visited  the  Auditorium  while  the  congress  was  in  ses- 
sion and  that  from  5,000  to  6,000  were  in  the  building 
each  day  of  the  week. 

An  Argentine  reader  of  the  Electric  Railway  Jour- 
nal calls  attention  to  a  typographical  error  on  page  276 
of  the  issue  for  Aug.  7.  The  price  paid  for  energy  by 
the  Anglo-Argentine  Tramways  in  1918  was  $0.0783, 
gold,  per  kilowatt-hour  instead  of  $0.0183  as  printed. 
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The  Electric  Locomotive,  Pro  and  Con 

At  Sectional  Meeting  of  A.  S.  M.  E.  and  A.  I.  E.  E.  Held  in  New  York  City  on  Oct.  22  Experts 

Discussed  the  Respective  Merits  of  the  Two  Types  of  Motive 

Power  Available  for  Heavy  Traction 


A  GATHERING  which  overtaxed  the  large  capacity 
of  the  auditorium  of  the  United  Engineering 
.  Society's  Building  in  New  York  City  was  held 
on  Oct.  22  to  discuss  the  respective  characteristics 
of  the  steam  and  the  electric  locomotive  with  respect 
to  modem  transpoilation  conditions.  The  meeting  was 
the  first  to  be  held  under  the  joint  auspices  of  the 
railroad  section  of  the  American  Society  of  Mechanical 
Engineers,  the  metropolitan  section  of  the  same  organi- 
zation and  the  New  York  section  of  the  American 
Institute  of  Electrical  Engineers.  The  meeting  was 
well  advertised  and  the  enormous  attendance  indicates 
the  lively  interest  which  is  taken  by  engineers  in  the 
subject  of  heavy  electric  traction. 

The  principal  papers  read  were  abstracted  in  the 
issue  of  the  Elex:;tric  Railway  Journal  for  Oct.  23. 
One  of  the  advantages  of  the  steam  locomotive  was 
presented  by  John  E.  Muhlfeld,  Railway  &  Industrial 
Engineers,  Inc.,  while  the  cause  of  the  electric  locomo- 
tive was  championed  by  F.  H.  Shepard  and  A.  H.  Arm- 
strong, respectively  connected  with  the  Westinghouse 
Electric  &  Manufacturing  Company  and  the  General 
Electric  Company.  The  program  was  presented  under 
the  direction  of  E.  B.  Katt6,  chairman  of  the  railroad 
section  of  the  A.  S.  M.  E.;  H.  W.  Buck,  chairman  of  the 
New  York  section  of  the  A.  I.  E.  E.,  and  W.  S.  Finlay, 
Jr.,  chairman  of  the  metropolitan  section  of  the 
A.  S.  M.  E. 

In  opening  the  meeting  Mr.  Katt6  said  that  not 
only  was  it  the  first  to  be  held  under  the  auspices 
already  mentioned,  but  the  occasion  was  the  first  on 
which  mechanical  and  electrical  engineers  had  come 
together  for  the  discussion  of  the  electrification  of 
steam  railroads.  It  was  fitting,  he  said,  that  at  this 
meeting  attention  should  be  directed  to  the  electric 
locomotive.  He  then  introduced  first  Mr.  Buck  and 
later  Mr.  Finlay,  who  spoke  briefly  of  the  importance 
of  the  subject  and  the  interest  of  their  respective 
organizations  in  it.  Next  Frank  J.  Sprague  was  called 
upon  for  introductory  remarks,  and  he  responded  for 
the  "purpose  of  'dressing  the  window,' "  as  he  ex- 
pressed it.  The  chairman  referred  to  him  as  the  "father 
of  electric  traction." 

Demand  for  Increased  Track  Capacity 
Will  Bring  Electrification 

At  the  outset  Mr.  Sprague  said  that  he  would  not 
attempt  a  history  of  the  development  of  the  electric  rail- 
.way,  but  would  refer  briefly  to  some  facts  incident  to 
his  own  association  with  it.  He  quoted  from  the  Sun 
of  a  certain  day  in  August,  1887,  as  follows:  "They  tried 
an  electric  car  on  Fourth  Avenue  yesterday.  It  created 
an  amount  of  surprise  and  consternation  from  Thirty- 
second  to  117th  Street  that  was  something  like  that 
caused  by  the  first  steamboat  on  the  Hudson.  Small  boys 
yelled  'dynamite'  and  'rats,'  and  made  similarly  appro- 
priate remarks  until  they  were  hoarse.  Newly  appointed 
politemen  debated  arresting  it,  but  went  no  further. 
The  car  horses  which  were   met  on  the  other  track 


kicked  without  exception,  as  was  natural,  over  an  in- 
vention which  threatens  to  relegate  them  to  a  sausage 
factory."  Soon  afterward  the  famous  Richmond  road, 
which  is  fairly  called  the  forerunner  of  the  modern 
trolley,  was  equipped,  and  in  three  years  there  were  in 
operation  or  under  construction,  here  and  abroad,  some- 
thing like  350  electric  trolley  roads,  and  a  quarter  of  the 
street  tramway  mileage  of  the  United  States  had  al- 
ready been  converted  to  the  new  power.  The  reason  for 
this  astounding  growth  was  simply  that  the  electric  car 
could  do  what  was  impossible  to  its  predecessor. 

A  result  of  this  success  was  that  wild  prophecies  were 
made  by  imaginative  enthusiasts  of  the  coming  debacle 
of  the  steam  railway,  so  that  Mr.  Sprague  found  it 
necesssarj%  as  the  incoming  president  of  the  A.  I.  E.  E., 
in  June,  1892,  to  sound  a  warning  in  his  inaugural 
address,  cautioning  against  undue  optimism. 

Multiple-Unit  Idea  Was  Fundamental 

Mr.  Sprague  said  further  that  the  solution  of  the 
trunk  line  transportation  problem  had  to  be  preceded  by 
another  and  more  pressing  development  which  signal- 
ized the  growth  of  a  new  idea,  one  essential  to  urban 
rapid  transit,  namely,  the  multiple-unit  system.  This, 
now  the  fundamental  of  electric  rapid  transit  the  world 
over,  for  a  long  time  met  only  with  contemptuous  re- 
gard, despite  an  existing  willingness  to  put  it  to  a 
conclusive  test  on  the  elevated  railroads  at  his  per- 
sonal risk.  Then  came  the  larger  developments  in  the 
broad  field  of  trunk-line  operation  for  which  it  has  sup- 
plied a  vital  essential. 

Looking  ahead  Mr.  Sprague  said  that  he  wished  again 
to  record  his  unchanging  belief  in  the  coming  suprem- 
acy of  electric  power  for  transportation.  This  faith 
was  based,  not  upon  a  vast  disparity  between  the  best 
which  can  be  built  in  a  steam  or  electric  locomotive, 
nor  upon  any  overwhelming  claims  of  superior  fuel 
economy  when  both  are  dependent  upon  coal  supply,  nor 
upon  any  material  saving  in  operating  expense  sufficient 
to  pay  the  charges  incident  to  the  increased  capital  cost 
when  considered  on  existing  traflSc  density  and  methods 
of  operation,  but  rather  upon  the  broad  ground  of  the 
overwhelmingly  vital  demand  for  increased  capacity,  a 
demand  which  ultimately  can  be  met  only  by  the  elec- 
tric system,  because  of  characteristics  individual  to  it. 

He  admitted  that  there  are  inherent  differences  be- 
tween the  steam  locomotive  and  its  rival.  The  former 
is  a  moving  power  plant,  limited  both  as  to  its  maxi- 
mum and  its  continuous  rate  of  power  development  by 
the  capacity  of  its  boiler  and  portable  fuel  supply.  It 
has,  it  may  be  granted,  a  certain  apparent  advantage 
because  of  its  independent  entity,  but  that  very  inde- 
pendence limits  its  capacity,  not  materially  in  maximunt 
tractive  effort,  for  any  locomotive  can  slip  its  wheels, 
but  in  the  amount  of  energy,  that  is,  the  product  of 
speed  and  drawbar  pull,  which  is  possible.  The  electric 
locomotive,  on  the  other  hand,  is  but  the  user  and  trans- 
former of  electric  energy  created  at  distant  power  sta- 
tions and  transmitted  to  it  by  stationary  conductors, 
and,  thanks  to  the  multiple-unit  system,  any  desired  con- 
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centration  or  distribution  of  power  units,  under  a  com- 
mon control,  can  be  had,  and  any  number  of  power 
plants,  taking  their  energy  from  the  centuries-old  and 
diminishing  supplies,  or  the  annually  renewed  frozen 
white  coal  of  the  mountains,  may  be  joined  together  in 
common  supply. 

Mr.  Sprague  attributed  the  need  for  the  great  con- 
centration of  power  to  the  insistent  demand  for  in- 
creased capacity.  There  will  come  a  time  when  duplica- 
tion of  tracks  and  increases  in  bridges,  tunnels  and 
terminals  and  the  power  of  individual  units  will  reach 
practical  limits,  when  physical  facts  will  rebel  against 
engineering  dictum  or  operative  demands,  and  then 
the  way,  and  the  only  way,  to  meet  the  demand  for  in- 
creased capacity  is  by  increase  of  speed,  which  can  only 
be  obtained  when  unlimited  power  is  at  the  command 
of  the  operator. 

Already,  said  he,  the  electrification  of  railway  ter- 
minals is  an  essential,  suburban  service  has  long  been 
in  operation,  and  through-operation  of  freight  and  pas- 
senger trains  on  mountain  and  other  main-line  roads 
satisfactorily  negotiated.  The  same  kind  of  service 
which  characterizes  suburban  operation  can  be  as 
readily  applied  to  the  longer  local  runs,  such  as  those 
between  New  York  and  Philadelphia,  and  one's  watch 
will  be  the  time-table.  Where,  then,  is  the  limit  of  the 
use  of  electricity?  Mr.  Sprague  fails  to  see  any.  All 
the  while  the  demand  for  a  someday  maximum  of  ca- 
pacity will  persist,  as  well  as  the  present-day  demand 
for  vastly  increased  expedition  in  freight  movement. 

As  these  demands  increase  it  will  become  more  and 
more  necessary  to  eliminate  as  far  as  possible  non- 
essential rail  transportation,  and  among  such  will  be 
that  coal  which  can  be  better  burned  at  or  near  its 
source  of  supply  and  have  its  energy  transmitted  by 
wire.  Unless  those  responsible  for  and  in  control  of 
the  country's  transportation  are  sufficiently  broad  and 
far  seeing  to  visualize  the  country's  future  require- 
ments, and  to  realize  how  the  welfare  of  every  man, 
woman  and  child  is  bound  up  in  the  question  of  trans- 
portation, we  shall  have  a  hardening  of  the  arteries  and 
fatal  blood  clots  in  the  circular  system  of  transporta- 
tion which  will  tend  toward  apoplexy. 

In  conclusion,  Mr.  Sprague  said  that  the  general  elec- 
trification of  trunk-line  railroads  is  not  a  matter  of 
immediate  possibility  of  accomplishment.  It  will  only 
come,  as  it  is  coming,  progressively  and  with  the  accel- 
erating power  of  example.  It  will  be  governed  verj- 
largely  by  financial  conditions,  however  justified  under 
a  suflUciently  enlightened  public  policy  railroads  might 
be,  if  given  sufficient  encouragement,  to  assume  the 
large  added  burdens  incident  to  electrification.  But 
the  test  of  wisdom  of  railway  officials,  financiers  and 
national  and  state  governments  is  the  ability  to  antici- 
pate and  plan  against  the  inevitable  before  the  slowing 
down  and  paralysis  of  traffic,  such,  for  example,  as  is 
illustrated  by  the  rapid  transit  situation  in  New  York 
City,  where  congestion  affects  the  daily  life  and  well- 
being  of  the  whole  community. 

Mr.  Sprague  referred  to  a  recent  article  by  President 
Underwood  of  the  Erie  Railroad  in  which  the  statement 
is  made  that  the  motive  power  of  a  railroad  repre- 
sent but  8  per  cent  of  the  capital  invested,  and  that 
the  remaining  92  per  cent  is  wholly  dependent  upon  its 
earning  capacity.  Considering  the  business  as  a  manu- 
facturing proposition  only,  the  making  and  seUing  of 
transportation,  Mr.  Sprague  asked,  what  would  be  the 
verdict  with  regard  to  any  other  manufacturing  prop- 


erty in  which  the  tool  equipment  represented  but  a 
twelfth  of  the  invested  capital.  One  would  naturally 
suggest  an  increase  of  the  investment  in  tools,  and  so 
it  should  be  with  transportation.  There  will  come  the 
time  when  the  great  increase  of  capacity  available  be- 
cause of  the  use  of  electricity,  plus  the  fact  of  its 
already  successful  use  in  many  portions  of  the  railway 
field,  will  compel  the  enormous  increase  in  motive  power 
investment  inseparable  from  the  adoption  of  electricity, 
large  as  it  may  prove,  a  fact  which  will  be  justified  by 
the  need  existing  and  the  results  obtainable. 

After  the  reading  of  the  papers  by  the  authors  the 
chairman  called  in  succession  upon  a  number  of  speak- 
ers, each  of  whom  spoke  particularly  with  reference  to 
one  or  the  other  type  of  motive  power.  In  the  fol- 
lowing repK)rt  the  contributions  are  grouped,  the  speak- 
ers for  the  steam  locomotive  being  listed  first. 


Advantages  of  the  Steam  Locomotive 

The  first  advocate  of  the  steam  locomotive  was  F. 
J.  Cole,  chief  consulting  engineer  Locomotive  Super- 
heater Company,  his  paper  being  read  by  H.  B.  Oatley, 
chief  engineer  of  the  same  company.  Mr.  Cole  said 
in  part:  In  the  twenty-seven  years  which  have  elapsed 
since  the  first  electric  locomotive  was  built  for  the 
operation  of  the  tunnel  into  Baltimore  slow  progress 
has  been  made  in  this  country  toward  superseding  the 
steam  locomotive.  In  all  the  papers  and  reports  of  the 
electrical  installations  we  find  much  about  their  advan- 
tages and  much  of  what  has  been  accomplished,  but  we 
search  in  vain  for  a  complete  financial  statement  show- 
ing at  what  cost  in  dollars  and  cents  all  this  is  accom- 
plished. Many  electrical  installations  are  necessary-  for 
special  needs  such  as  are  mentioned  elsewhere  in  this 
paper,  but  it  has  yet  to  be  proved  that  there  is  any 
great  demand  for  the  wholesale  electrification  of 
railroads  in  this  countrj'.  In  the  motor  trucks  and 
automobiles  on  the  highway,  carrying  much  of  the  pas- 
senger and  freight  business,  we  can  appreciate  some- 
thing of  the  value  of  self-contained,  independent  power 
units,  which  have  extreme  flexibility  and  lend  themselves 
readily  to  some  of  the  transportation  needs  of  this 
country.  While  a  steam  locomotive  is  limited  in  its 
movements  to  the  track  on  which  it  runs,  yet  because 
it  is  a  self-contained  unit  it  serves  well  and  economically 
many  of  our  transportation  requirements. 

In  the  case  of  electricity,  the  entire  cost  of  changing 
over  from  steam  operation  must  be  taken  into  account. 
For  electrification  it  is  customary  to  supply  power 
station  capacity  in  boilers,  engines,  turbines  and  gener- 
ating apparatus  largely  in  excess  of  the  normal  demand, 
located  in  more  than  one  station  so  that  there  may  be  no 
interruption  in  the  supply  of  current.  Presumably 
railroads  are  now  in  possession  of  the  necessary  appli- 
ances for  steam  operation,  and  electrification  means  that 
much  of  such  equipment  must  be  diverted  into  other 
channels  or  discarded. 

The  electrification  of  terminals,  tunnels  and  certain 
mountain  divisions  where  water  power  is  available  is 
now  recognized  as  desirable  installation.  Some  of  this 
is  absolutely  necessary,  regardless  of  cost.  There  may 
also  be  a  few  zones  in  this  countrj'  which  by  reason  of 
density  of  traffic  and  co-ordination  with  the  electrified 
terminals  could  be  changed  from  steam  to  electric  power 
with  profit  and  the  quicker  despatch  of  business.  It  is 
a  question,  however,  whether  the  best  interests  of  elec- 
trical development  are  served  by  sweeping  generalities 
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and  propaganda  which  has  the  object  of  relegating  the 
steam  locomotives  to  the  scrap  heap,  and  instilling  into 
the  mind  of  the  public  how  unprofitable,  how  wasteful 
and  how  unsatisfactory  is  the  transportation  business 
when  operated  by  steam  locomotives,  and  recommending 
as  a  remedy  for  some  of  the  ills  from  which  we  have 
been  suffering  in  transportation  matters  the  electrifica- 
tion of  the  principal  roads  in  this  country. 

Admittedly,  there  should  be  a  considerable  decrease 
in  fuel  consumption  for  electric  operation,  but  it  is 
doubtful  whether  it  will  save  anything  like  the  enor- 
mous amount  which  we  have  recently  been  told  could  be 
saved  if  all  the  railroads  in  this 
country  were  electrified.  And  I 
think  consideration  of  all  the  fac- 
tors entering  into  the  cost  of  both 
methods  of  transportation  will 
show  that  one  is  very  much  ex- 
ploited at  the  expense  of  the  other. 

In  the  paper  read  by  A.  H.  Arm- 
strong* in  Schenectady,  Feb.  20, 
1920,  it  is  claimed  that  122,500,- 
000  tons  of  coal  can  be  saved  by 
electrification  of  railroads.  These 
figures  are  based  on  tests  which 
assume  that  locomotives  used  7.86 
lb.  coal  per  horsepower-hour,  or 
10.23  lb.  per  kilowatt-hour  at 
the  driver  rims.  In  regard  to  two 
points  raised  in  this  paper:  (a) 
Not  all  of  the  coal  consumed  by 
railroads  is  used  by  locomotives. 
Shops,  power  stations,  passenger 
and  freight  depots,  offices  and 
sometimes  floating  equipment  have  to  be  supplied; 
therefore,  deduction  must  be  made  from  the  total  amount 
charged  to  railroad  use.  Actual  figures  from  one  large 
railroad  show  that  when  winter  and  summer  months 
are  considered,  88.6  per  cent  of  the  coal  consumed  is 
used  by  locomotives  and  11.4  per  cent  for  other  pur- 
poses, (b)  The  amount  of  coal  per  hor.sepower-hour 
of  the  steam  locomotive  given  in  the  paper  is  entirely 
too  high. 

Much  of  the  argument  is  dependent  upon  the  high 
assumed  rate  of  coal  consumption,  7.86  lb.  coal  per 
horsepower-hour.  For  electric  locomotives  the  esti- 
mated input  required  is  40  watt-hours  per  ton-mile. 
For  coal  the  estimated  amount  is  24  lb.  per  kilowatt- 
hour.  Now  the  grand  total  for  all  regions  (229,057 
miles)  reported  in  1918  for  steam  locomotives  is  190.7 
lb.  coal,  hence  the  following  values  per  1,000  gross  ton- 
miles:  Electric  locomotives  100  lb.,  steam  locomotives 
190.7  lb.  If  all  of  the  engines  were  new  and  of  modern 
design,  a  much  better  showing  could  be  made.  In  1918 
the  average  cost  of  coal  used  by  locomotives  was  $3.49 
per  ton.  At  190.7  lb.  per  1,000  gross  ton-miles  the  cost 
of  fuel  was  33.4  cents  per  1,000  gross  ton-miles  for  steam 
locomotives  over  the  entire  United  States.  On  the 
Virginian  Railroad,  where  the  power  is  comparatively 
modern,  163.3  lb.  coal  in  1917  and  160.6  in  1918  was 
used  in  steam  locomotives  per  1,000  gross  ton-miles.  The 
cost  of  fuel  for  the  same  railroad  in  1917,  1918  and  part 
of  1919  was  from  18.7  cents  to  25.9  cents  per  1,000  gross 
ton-miles  with  coal  at  $2.38  to  $2.74  per  ton.  On  the 
Norfolk  &  Western  for  1918  (five  months)  and  the 
second  quarter  of  1919  the  cost  of  fuel  was  23.3  cents 


'T^HE  gist  of  the  presenta- 
tion  of  the  steam  locomotive 
side  of  the  electrification  ques- 
tion seems  to  be  this:  Electrical 
engineers  have  been  somewhat 
over-optimistic  in  their  expecta- 
tion of  early  replacement  of 
steam  by  electric  locomotives. 
The  latter  have  been  greatly  im- 
proved of  late  and  they  have 
certain  inherent  virtues  which 
are  highly  regarded  by  operators. 
Moreover,  where  is  the  money 
for  electrification  to  come  from, 
anyway  ? 


•See  issue  of  this  paper  for  Feb.  21,  1920.  page  878. 


and  26.6  cents  per  1,000  gross  ton-miles  with  coal  at 
$2.51  and  $2.65  per  ton. 

These  figures  compare  very  favorably  with  28.8  cents 
for  water  power  given  on  page  730  of  the  General 
Electric  Review,  September,  1920.  The  cost  of  electric 
power  for  the  Baltimore  tunnel,  1910  to  1914,  was  from 
$1,049  to  $1,435,  average  $1,199  per  1,000  gross  ton- 
miles. 

The  increasing  cost  of  coal  permits  the  economical  use 
of  many  fuel-saving  devices  on  locomotives.  A  few 
years  ago  there  was  not  much  interest  shown  in  such 
appliances;  therefore,  many  locomotives  are  now  run- 
ning which  are  not  so  economical 
as  modern  engines.  A  Mallet 
compound  locomotive,  if  in  good 
condition  and  using  superheated 
steam,  in  road  tests  will  average 
3.14  lb.  dry  coal  per  developed 
horsepower  -  hour  at  moderate 
speeds  mostly  on  ascending  grade. 
At  an  average  of  3.10  lb.  coal  per 
horsepower-hour  useful  work  can 
be  done  for  39.5  per  cent  of  the 
figure  given  by  Mr.  Armstrong. 
Adding  standby  losses,  taken  at 
17.5  per  cent,  the  consumption  is 
3.75  lb.  coal  per  developed  horse- 
power-hour. In  electrical  units 
this  is  5.05  lb.  of  coal  per  kilowatt- 
hour.  If  a  kilowatt-hour  can  be 
produced  at  driver  rims  for  2^  lb. 
by   electrification    and   by    steam 

locomotives  for  5.05  lb.,  the  tctal 

amount  of  coal  required  by  the 
roads  of  the  United  States  if  all  were  electrified  will  not 
show  the  great  saving  claimed. 

The  relative  merits  of  steam  versus  electric  locomo- 
tives are  largely  matters  of  cost.  If  a  correct  estimate 
of  energy  required  to  replace  a  steam  engine  is  taken,  in 
the  first  instance,  it  is  possible  then  to  estimate  with 
some  degree  of  accuracy  the  cost  of  electrification.  Then 
the  number  of  electric  locomotives  required,  the  num- 
ber of  power  stations,  the  overhead  construction,  or 
third  rail,  changes  in  signaling  system,  shops  and  appli- 
ances to  take  care  of  the  electric  locomotives  and  power 
stations  and  the  hundred  and  one  items  which  go  to 
make  up  a  complete  transformation  from  steam  to  elec- 
trification must  be  considered.  A  balance  can  be  struck 
between  the  present  cost  of  steam  (which  is  known  with 
a  great  deal  of  accuracy)  and  the  computed  cost  of 
operation  electrically  with  interest  on  capital  expendi- 
tures at  the  present  high  rates.  After  this  is  done  the 
operating  costs  can  be  correctly  determined. 

There  are,  admittedly,  many  attractive  characteristics 
of  electric  power,  but  when  it  comes  to  a  wholesale  re- 
placement of  steam  locomotives,  especially  on  roads  not 
peculiarly  adapted  to  electrification,  those  responsible 
for  the  financial  returns  to  the  owners  and  to  the  public 
may  well  hesitate  and  ask  to  be  shown  the  cost,  not  only 
of  the  installation  under  consideration,  but  of  those  now 
in  operation,  and  the  probable  return  on  the  investment 
for  the  large  expenditure  they  are  asked  to  approve. 

After  the  presentation  of  the  above  paper  by  Mr.  Cole 
the  steam  railroad  standpoint  was  further  explained 
by  A.  W.  Gibbs,  chief  mechanical  engineer  Pennsyl- 
vania System.  His  paper  will  be  abstracted  in  a  later 
issue  of  the  Electric  Railway  Journal. 
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Remarks  of  Chief  of  M.  P.,  New  York 
Central 

A  paper  written  by  F.  H.  Hardin,  chief  engineer  of 
motive  power  and  rolling  stock  New  York  Central  Rail- 
road, was  read  by  R.  M.  Brown,  engineer  of  motive 
power  of  the  same  road.    Mr.  Hardin  wrote  in  part: 

In  comparing  the  cost  of  maintenance  or  operation 
of  electric  and  steam  locomotives  it  must  be  remembered 
that  in  the  steam  locomotive  a  complete  power  plant 
must  be  maintained  and  operated,  whereas  in  the  electric 
locomotive  there  is  merely  the  tractor.  However,  in 
computing  comparative  costs,  from  either  the  main- 
tenance or  the  operating  standpoint,  it  seems  abso- 
lutely necessary  to  consider  the  proper  proportion  of 
the  cost  of  operating  the  central  power  plant  in  electric 
service  and  also  the  cost  of  power.  One  phase  of  the 
question  is  whether  the  matter  of  cost  is  to  be  based 
upon  existing  conditions  or  the  situation  fifteen  or 
twenty  years  hence.  The  railroad  today  must  pay  7  per 
cent  interest  on  money,  and  capital  expenditure  involved 
in  the  construction  of  power  plants,  substations  and 
electric  transmission  lines  would  be  enormous. 

Referring  to  Mr.  Armstrong's  suggestions  as  to  cer- 
tain things  which  the  train  dispatcher  might  be  able 
to  accomplish  with  electric  locomotives,  Mr.  Hardin  said 
that  if  the  present  steam  locomotives  could  be  removed 
from  the  rails  and  replaced  with  electric  locomotives  of 
equal  capacity,  the  question  would  be  how  often  the 
electric  locomotive  could  "deliver  the  goods"  at  the  other 
end  of  the  line  without  delay  or  failure  as  compared 
with  what  the  steam  locomotive  now  does.  If  the  electric 
locomotive  can  be  made  to  run  1,000  miles  without 
change  and  without  breakdown  or  diminished  power  the 
dispatcher  might  accomplish  a  great  deal  even  with 
present  cars,  track  facilities,  etc.,  but  there  is  more 
involved  than  merely  replacing  a  Mikado  or  Mallet  loco- 
motive with  an  electric  locomotive  of  equal  capacity. 

Maintenance  Costs  Not  Unreasonable 

As  to  the  statement  that  there  is  no  need  of  the  back 
shop  for  electric  locomotives  unless  turning  tires  or 
painting  may  be  considered  heavy  repairs,  Mr.  Hardin 
said  that  shops  will  be  required,  as  electric  locomotives 
must  be  heavj',  so  that  drop  pits,  cranes  and  other  shop 
facilities  will  be  needed  even  for  running  repairs.  Abil- 
ity quickly  to  substitute  repair  parts  would  be  an  advan- 
tage, but  no  one  can  tell  how  many  kinds  of  parts  would 
be  required  for  the  different  kinds  and  types  of  electric 
locomotives  which  would  exist  after  fifteen  or  twenty 
years  of  electric  operation.  Furthermore,  the  spare 
parts  or  repairs  would  have  to  be  made  in  shops  main- 
tained either  by  the  railroad  or  outside  concerns.  As 
to  the  quoted  maintenance  cost  of  60  cents  per  mile  for 
a  steam  Mallet  as  compared  with  14.65  cents  for  the 
St.  Paul  electric,  costs  on  a  New  York  Central  division 
which  used  Mallets  for  most  of  its  heavy  freight  trains 
in  1918  and  1919  amounted  to  from  21  cents  to  25  cents 
per  mile.  These  figures  included  some  simple  locomo- 
tives in  operation  on  the  same  division.  Some  further 
figures  covering  back  shop  repairs  of  Mallet  locomotives 
on  two  different  divisions  for  the  year  1919  showed 
averages  from  12  to  19  cents  per  mile.  Engine  house 
maintenance  cost  is  not  readily  obtainable,  but  may  be 
assumed  at  not  more  than  the  shop  cost  per  mile.  There- 
fore, the  total  cost  for  the  Mallet  locomotive,  including 
shop  and  engine  house  repairs,  would  be  from  24  cents 
to  37  cents  per  mile. 


Referring  to  costs,  Mr.  Hardin  said  that  electric 
locomotives  had  been  stated  to  cost  possibly  50  per  cent 
more  than  steam  for  equal  driver  weight,  etc.  In  1917 
five  modern  4-8-2-type  freight  locomotives  cost  about 
$205,000,  about  the  same  as  one  St.  Paul  electric  loco- 
motive. The  five  steam  locomotives  had  total  maximum 
tractive  effort  of  about  250,000  lb.,  whereas  the  one 
electric  had  only  115,000  lb. 

Taking  up  some  points  in  Mr.  Shepard's  paper  he  said 
that  the  solution  of  the  railroad  problem  lies  in  obtain- 
ing the  money  to  build,  more  than  electrification  or  any 
other  factor.  As  to  present"  standards  of  train  make-up, 
classification  and  terminal  handling,  as  to  which  Mr. 
Shepard  thought  that  electrification  would  double  the 
capacity  of  any  railroad  and,  as  methods  are  improved, 
double  it  again,  he  felt  that  electrification  is  only  one 
factor  in  the  solution  of  the  problem  and  perhaps  not 
the  greatest  one  involved  in  accomplishing  what  Mr. 
Shepard  sees  in  the  future.  As  to  the  practicability  of 
greatly  increasing  the  speed  of  freight  trains  almost  to 
that  of  superior  trains,  this  undoubtedly  means  that 
improvements  in  freight  car  design  must  be  made. 

Mr.  Hardin  concluded  by  reference  to  Mr.  Arm- 
strong's statement  that  the  Mikado  locomotive  burns  158 
lb.  of  coal  per  1,000  ton-miles.  Some  recent  figures  on 
one  of  the  New  York  Central  principal  main-line  divi- 
sions show  a  fuel  consumption  varying  from  125  to  130 
lb.  per  1,000  gross  ton-miles  in  freight  service.  In 
passenger  service  the  consumption  is  from  12  to  17  lb. 
per  passenger  car-mile. 


Coal  Consumption  on  Steam  Locomotives 

In  the  absence  of  W.  F.  Kiesel,  Jr.,  mechanical  engi- 
neer Pennsylvania  Railroad,  some  comment  which  he 
had  prepared  was  read  by  title.  His  contribution  in 
abstract  follows: 

Mr.  Shepard  expresses  his  belief  that  electrification 
is  bound  to  be  the  most  potent  factor  in  the  relief 
of  the  transportation  problem.  For  electric  locomotives 
he  claims  greater  power,  speed,  flexibility  and  mobility; 
intimates  that  under  electric  operation  divisions  can 
be  made  much  longer,  and  electric  locomotives  can  be 
built  to  take  any  train  which  will  hold  together  over 
any  profile,  at  any  desired  speed,  limited  only  by  condi- 
tion of  track  and  car  equipment.  The  same  claim 
can  truthfully  be  made  for  the  steam  locomotive. 

For  either  kind  of  operation  the  length  of  divisions 
and  location  of  terminals  are  governed  by  other  than 
locomotive  limitations,  or,  at  least,  there  is  no  valid 
reason  why  any  features  of  either  electric  or  steam 
locomotives  should  affect  the  location  of,  or  distance 
between,  terminals. 

In  power,  speed,  flexibility  and  mobility  either  type 
can  furnish  all  that  track  and  car  equipment  will  per- 
mit. To  illustrate  this,  attention  is  directed  to  three 
recent  locomotives :  One  was  built  by  the  General 
Electric  Company,  for  the  Chicago,  Milwaukee  & 
St.  Paul  Railway.  According  to  a  General  Electric 
Bulletin*  it  has  a  starting  drawbar  pull  of  115,000  lb., 
and  a  drawbar  pull  of  56,500  lb.  at  25  m.p.h.  on  a 
2  per  cent  grade.  The  two  others  were  built  by  the 
Pennsylvania  System.  One  is  an  electric  locomotive 
having  two  synchronous  speeds  (10  and  20  m.p.h.),  and 
the  other  a  steam  locomotive  with  four  simple  cylinders. 

Both  Pennsylvania  locomotives  have  a  drawbar  pull, 
in  starting  on  level  tangent,  of  135,000  lb.     On  grade 
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the  effect  of  truck  and  tender  weight  of  the  steam 
locomotive  shows  its  influence,  and  the  net  drawbar 
pull,  at  20  m.p.h.  at  rear  drawbar  (calculated)  of 
these  locomotives  is  as  follows: 


Electric  Steam 

onlevel.  lb 81,000  83,375 

',  percentgrade,  lb 78,000  80,250 

1  per  cent  grade,  lb 76,000  77,125 

1  i  per  cent  grade,  lb 73,500  74,000 

2  per  cent  grade,  lb 71,000  70,875 


Furthermore,  the  steam  locomotive  can  deliver  more 
net  drawbar  pull  than  the  Milwaukee  electric  locomotive 
at  any  speed  up  to  50  m.p.h.,  and  on  any  grade  that 
it  would  have  to  encounter. 

The  strongest  coupler  in  use  today  (American  Rail- 
road Association  Type  "D")  has  an  elastic  limit  of 
about  200,000  lb.  On  present  equipment  there  are  sev- 
eral million  couplers  of  a  strength  inferior  to  this. 
Therefore,  it  would  scarcely  be  advisable  to  build  loco- 
motives of  greater  pulling  capacity  than  two-thirds  of 
the  elastic  limit  of  the  strongest  coupler,  or  135,000  lb. 

Mr.  Shepard  mentions  retirement  of  weaker  car  equip- 
ments, which  no  doubt  is  advisable  but  will  require 
time.  His  sentence,  "Every  other  industry  that  has 
been  electrified  has  experienced  a  revolution  in  methods 
and  service,  due  to  electrification,"  invites  the  most 
careful  thought  of  those  contemplating  a  change  in 
operation. 

Will  electric  service  produce  greater  returns?  Can 
the  revolution  in  methods  and  service  be  accomplished 
without  serious  handicap  during  the  transition  period? 

The  capital  investment  for  electric  service  will  be 
more  than  five  times  as  much  as  for  steam  service. 
The  cost  of  an  electric  locomotive  is  about  twice  as 
much  as  that  of  a  steam  locomotive  of  the  same  power. 
The  electric  locomotives  have  shown  some  saving  in 
repairs  over  steam  locomotives,  but  after  ten  or  twelve 
years'  service  they  require  rebuilding,  especially  in  the 
electrical  equipment,  which  runs  the  total  cost  of 
repairs  beyond  that  of  the  steam  locomotives.  Possibly 
this  can  be  improved. 

From  the  report  of  the  commission  which  investi- 
gated the  advisability  of  substituting  electricity  for 
steam,  in  Chicago,  it  appears  that  the  maintenance  cost 
for  wages  and  material  would  be  30  per  cent  more  for 
electric  operation  than  for  steam.  This  is  offset,  at 
least  partially,  by  electric  traction  advantages  of  regen- 
eration, no  reforking  of  ballast  to  remove  smokestack 
cinders,  less  wheel  and  brakeshoe  wear,  etc. 

With  the  exception  of  three  factors,  capital  invest- 
ment, coal  per  drawbar-horsepower  and  standby  losses, 
there  is  too  little  difference  between  the  two,  for  oper- 
ation  in  open  country,  for  further  consideration. 

Mr.  Shepard  speaks  of  one  locomotive  as  a  generator 
of  power,  and  the  other  as  a  transformer  of  power 
coming  from  central  stations  with  many  refinements 
and  high  thermal  efficiency.  He  credits  the  best  steam 
locomotive  with  an  average  coal  consumption  of  twice 
that  of  electric  operation,  for  the  same  work  performed. 

Fine  Coal  Consumption  Record  on  Pennsylvania 

The  Pennsylvania  System  steam  locomotive  referred 
to  has  the  same  steam  distribution  system  as  that  of 
a  2-10-0  locomotive,  which  has  been  fully  tested  on 
the  locomotive  test  plant*  and  will  burn  no  more  coal 
per  drawbar-horsepower.    The  average  coal  consumption 


per  drawbar-horsepower  of  the  locomotive  tested  on 
the  plant  was  2.7  lb.  for  all  firing  rates  up  to  100  lb. 
per  square  foot  of  grate  per  hour  and  3.27  lb.  for 
all  firing  rates  from  100  lb.  to  160  lb.  per  square  foot 
of  grate  per  hour.  Locomotives  seldom  have  to  burn 
more  than  100  lb.  per  square  foot  of  grate  per  hour. 
These  steam  locomotives  had  no  feed-water  heaters,  the 
use  of  which,  as  proved  by  other  tests,  would  reduce 
the  amount  of  coal  per  drawbar-horsepower  appreciably. 

Inquiries  were  sent  to  various  electrified  roads,  not 
including  those  with  only  short  transmission  terminal 
operation,  requesting  the  average  cost  in  coal  per 
kilowatt-hour  at  the  power  plant,  the  average  efficiency 
of  the  transmission  line  from  power  plant  to  the  loco- 
motive and  the  average  efficiency  of  the  locomotive. 

One  road,  which  has  been  electrically  operated  a  num- 
ber of  years,  and  records  each  month's  operation,  has 
a  power-plant  "cost"  of  coal  per  kilowatt-hour  of  2f 
lb.  as  the  minimum  when  the  plant  output  is  maximum. 
Taking  this  as  100  per  cent  load  factor,  the  cost  is  per 
kilowatt-hour  3.2  lb.  of  coal  for  a  load  factor  of  50 
per  cent,  and  3.53  lb.  for  a  load  factor  of  40  per  cent. 
Most  of  the  monthly  record  figures  lie  between  35  and 
50  per  cent  load  factors,  and  the  average  of  coal  per 
kilowatt-hour  is  above  3i  lb.  These  figures  necessarily 
reflect  both  the  daily  and  monthly  variations  in  load 
factor,  and  are,  therefore,  high. 

Another  road  reports  40,000  to  44,000  B.t.u.  per 
kilowatt-hour  at  switchboard  for  coal  varying  between 
13,000  and  14,200  B.t.u.  per  pound. 

Mr.  Beeuwkes  Quoted 

The  coal  used  in  the  test  of  the  2-10-0  steam  locomo- 
tive given  above  averaged  13,429  B.t.u.  per  pound. 

Replies  as  to  the  line  efficiency  appeared  inconsistent, 
therefore  the  data  given  by  Reinier  Beeuwkes  in  his 
paper  before  the  Pacific  Coast  section,  A.  I.  E.  E.,*  are 
cited.  These  show  an  average  ratio  of  net  input  at  loco- 
motive to  actual  system  input  for  locomotive  of  66.3  per 
cent  for  the  Missouri  division,  and  of  68.3  per  cent  for 
the  Rocky  Mountain  division.  Replies  as  to  locomotive 
eflSciency  indicate  that  this  is  less  than  75  per  cent 
in  all  cases. 

Apparently  the  fluctuations  in  load  factor  present  a 
greater  menace  to  coal  economy  than  steam  locomotive 
standby  losses.  The  average  load  factor  may  be  taken 
at  50  per  cent.  Neither  line  efficiency  nor  locomotive 
efficiency  is  likely  to  average  as  high  as  75  per  cent: 

Existing  installations  may  be  taken  as  approaching, 
but  not  yet  reaching,  3  lb.  of  13,500-B.t.u.  coal  per 
kilowatt-hour  at  the  power  plant,  a  line  efficiency  of 
75  per  cent  and  a  locomotive  efficiency  of  75  per  cent, 
resulting  in  a  consumption  of  4  lb.  of  coal  per  drawbar- 
horsepower-hour.  Therefore,  the  standby  and  other 
losses  of  the  steam  locomotive  can  be  32.5  per  cent  to 
equal  the  probable  best  average  performance  of  present- 
day  electric  traction  in  coal  consumption,  and  that  much 
loss  would  be  a  sorry  reflection  on  operating  methods. 

Possibly  improvements  may  change  this  situation, 
but  until  the  electric  locomotive  is  ready  to  do  the 
work  as  cheaply  as  the  steam  locomotive  it  is  illogical 
to  tear  up  the  old  operation  by  the  roots  and  substitute 
a  much  more  costly  plant  whose  habits  are  not  so  well 
known. 

Mr.  Armstrong  also  dwells  on  greater  power,  speed, 
flexibility  and  eflSciency,  and  speaks  of  running  a  thou- 
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sand  miles  with  no  attention,  except  by  crews.  He 
describes  ideal  characteristics  of  a  locomotive,  none  of 
which  apply  to  the  electric  locomotive  in  any  greater 
measure  than  to  the  steam  locomotive.  The  "precedent 
and  prejudice"  to  which  he  refers  seem  to  be  imag- 
inary. As  he  uncovers  step  after  step  of  his  flights 
of  imagination  a  gradually  increasing  desire  for  "facts" 
is  felt. 

In  view  of  existing  locomotives  described  in  the 
foregoing,  the  table  of  comparisons  between  two  steam 
locomotives,  a  Mikado  at  14  m.p.h.  and  a  Mallet  at  9 
m.p.h.  (evidently  not  good  specimens)  and  an  imaginary 
electric  locomotive  at  16  m.p.h.,  is,  to  say  the  least,  incon- 
sistent, and  the  claim  that  a  mountain  division  will  have 
an  increase  of  50  per  cent  in  daily  tonnage  over  possible 
steam  engine  performance  is  not  so  "modest"  as  claimed. 

In  this  statement  the  claim  that  "electric  locomotives 
can  be  maintained  for  20  to  25  per  cent  of  the  upkeep 
cost  of  steam  locomotives"  should  be  included. 

Two  statements  in  the  fuel  comparison  deserve  some 
analysis.  The  standby  losses  for  steam  locomotive  are 
given  as  9,042  lb.  of  coal.  The  regenerative  braking  on 
the  electric  locomotive  is  credited  with  a  saving  of  1,430 
lb.  of  coal.  About  half,  or  4,595  lb.  of  coal,  of  the 
standby  losses  are  for  making  fire  and  drifting,  which 
is  high.     The  coal  used  for  making  fire  is  not  all  loss. 

As  to  regeneration  returning  18  per  cent  of  current 
used  back  into  the  line,  that  appears  high,  and  leads  to 
the  suspicion  that  Mr.  Armstrong  uses  a  comparison 
between  a  very  bad  steam  operating  condition  and  a 
very  good  electric  operating  condition,  which  is  not 
representative  of  averages. 

At  present  steam  locomotive  standby  losses  are  high, 
but  when  railroads  get  back  to  normal  these  losses  will 
be  materially  reduced,  and  the  average  will  no  doubt 
be  less  than  15  per  cent  of  the  coal  used.  Regeneration 
may  be  a  slight  factor,  but  it  will  be  nearly  negligible 
in  averages. 

Electrification  Sometimes  Has  Priority  Rights 

For  certain  local  conditions  electric  traction  should 
be  given  priority  rights,  even  if  the  cost  is  greater. 
They  are:  CI)  In  tunnel  operation;  (2)  in  large  cities 
and  their  suburbs;  (3)  where  sufficient  water  power  is 
available;  (4)  where  super-power  plants  can  be  built 
in  juxtaposition  to  an  adequate  supply  of  culm,  or  other 
low-grade  combustible  not  easily  marketable. 

In  the  open  country,  where  smoke  and  gases  from  the 
stack  are  not  seriously  objectionable,  existing  installa- 
tions do  not  yet  indicate  that  electric  traction  can  be 
carried  on  with  as  little  coal  consumption  as  modernized 
steam  traction.  Where  steam  locomotives  are  too  small 
and  inefficient,  larger  and  more  economical  steam  loco- 
motive units  to  meet  any  power  and  speed  requirements 
within  the  limitation  of  track  and  equipment  can  be 
substituted  without  in  any  way  interfering  with  the 
continuity  of  traffic  or  educating  the  personnel  to  handle 
the  new  power.  As  tersely  stated  by  Mr.  Shepard,  the 
substitution  of  electric  traction  will  require  a  revolution 
in  methods  and  service. 

The  answer  to  the  problem  is  governed  by  whether 
there  is  a  saving  in  coal  with  electric  traction  over  that 
with  steam  traction,  including  standby  losses,  and 
v^hether  this  saving  is  sufficient  to  pay  interest,  depre- 
ciation, taxes,  insurance,  etc.,  on  more  than  400  per 
cent  greater  capital  investment,  and  for  the  interruption 
of  traffic  and  the  revolutionizing  of  the  organization 
during  the  transition  period. 


Maintenance  of  Electric  Locomotives 
Affected  by  Overload 

The  fifth  speaker  for  the  steam  locomotive  was  W. 
L.  Bean,  assistant  general  mechanical  superintendent 
New  Haven  Railroad.  Mr.  Bean  declared  that  while, 
broadly  speaking,  electrical  operation  requires  less  coal 
per  unit  of  traffic  handled  than  steam  operation  and  the 
mileage  per  unit  of  electric  equipment  is  ordinarily 
greater  per  unit  of  time,  yet  on  one  road  the  first  cost 
of  the  electric  engines  per  unit  of  capacity  was  84  per 
cent  greater  than  in  the  case  of  steam.  Referring  to 
the  comparative  flexibility  of  the  two  types  he  said 
that  a  certain  modern  passenger  electric  locomotive  will 
handle  a  heavy  train  of  Pullmans  at  high  speed  on  a 
through  run  with  few  stops  such  as  would  require  a 
modern  Pacific  type  steam  engine  of  about  43,000  lb. 
tractive  effort,  but  because  of  heating  caused  by  fre- 
quent starting  in  heavy  local  service,  the  maximum 
train  which  could  be  handled  by  the  same  electric  loco- 
motive is  one  which  could  be  hauled  by  a  steam  engine 
of  about  30,000  lb.  tractive  effort.  There  is  also  not 
much  elaboration  of  the  fact  that  an  inconsiderate  or 
overambitious  yardmaster  may  overload  the  electric 
engine,  and  that  machine,  possibly  in  sympathetic  en- 
deavor to  live  up  to  the  expectations  of  its  spon.sors, 
goes  after  its  job  like  a  spirited  horse.  A  steam  loco- 
motive, on  the  other  hand,  being  what  might  be  termed 
more  phlegmatic,  will  do  about  so  much  and  no  more, 
and  either  stalls  or  loafs  over  the  road  without  injun,- 
to  itself.  The  electric  engine  may  not  be  subject  to 
"creeping  paralysis,"  but  since  it  leads  a  strenuous  life, 
it  acquires  a  sort  of  hardening  of  the  arteries  in  the 
way  of  accumulative  depreciation  of  insulation  which 
leads  the  way  to  heavy  repairs. 

Again,  it  is  difficult  to  understand  how  railroads  are 
to  maintain  electric  locomotives  without  back  shops, 
unless  they  job  the  work  out  to  manufacturers  of  elec- 
trical equipment.  Bearings  wear,  springs  fail,  axles  and 
frames  break  on  electrics  as  much  as  they  do  on  steam 
engines.  Switch  groups,  transformers,  motors,  both 
main  and  auxiliary,  air  compressors,  blowers,  control 
and  collector  apparatus,  all  require  overhauling  peri- 
odically. Officers  in  charge  of  maintenance  of  electrical 
equipment  on  one  Eastern  road  are  at  present  insisting 
that  $350,000  be  expended  soon  for  an  addition  to  the 
present  back  shop. 

While  the  design  of  a  steam  locomotive  is  said  to  be 
utterly  circumscribed  by  the  necessity  for  tying  it  up 
to  a  steam  boiler,  the  statement  can  also  be  made  that 
some  modern  high-powered  electric  locomotives  are  so 
compact  with  apparatus,  both  inside  the  cabs  and  be- 
neath, as  well  as  on  top,  that  additions  to,  or  enlarge- 
ments of  details,  even  of  a  minor  nature,  are  well-nigh 
impossible.  When  one  comes  to  the  problem  of  heating 
passenger  trains,  electrically  drawn,  the  difficulty  of 
finding  room  for  the  boiler,  water  and  fuel  oil  storage, 
auxiliaries,  etc.,  and  keep  within  weight  limitations, 
lead  one  to  the  conclusion  that  on  electric  passenger 
locomotives  the  boiler  is  circumscribed  by  electrical 
apparatus.  Electrical  engineers  on  one  road  have  even 
advocated  the  construction  of  a  tender  for  carrying  the 
boiler,  water  tanks,  etc.  Imagine  an  electric  locomo- 
tive requiring  a  tender! 

The  steam  locomotive,  except  in  a  moderate  way  as  to 
clearance  and  weight  limits,  has  a  wide  range  of  appli- 
cation. Railroads  loan  steam  power  back  and  forth 
with   advantage   usually   to   both   parties,   but    no   case 
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comes  to  mind  where  electrical  equipment  for  heavy 
traction  can  be  interchanged.  It  is  to  be  hoped  that  the 
lines  of  development  of  electrical  facilities  will  tend  to 
converge  along  lines  of  common  usage  rather  than 
diverge  too  widely.  Some  reasons  for  such  desirability 
are:  (a)  Railroad  managements  will  not  be  so  fearful 
of  becoming  tied  up  with  a  heavy  and  inflexible  type  of 
investment,  which  may  quickly  become  obsolete  through 
not  lending  itself  reasonably  well  to  extension  of 
modernization,  and  (b)  the  need  for  a  broader  field  of 
design  and  manufacture  of  equipment  and  the  furnish- 
ing of  repair  parts  for  the  same. 

Dependence  largely  on  one  manufacturing  concern 
which  must  unload  heavy  overhead  charges  at  surcharge 
rates,  unheard  of  in  the  case  of  steam  locomotives,  is 
highly  undesirable  and  is  restrictive  to  the  extension  of 
electrification. 


Virtues  of  the  Electric  Locomotive  Extolled 

The  first  speaker  to  reinforce  the  arguments  of 
Messrs.  Shepard  and  Armstrong  in  favor  of  the  electric 
locomotive  was  C.  H.  Quinn,  chief  electrical  engineer 
Norfolk  &  Western  Railway.  He  said  that  if  we  are 
to  maintain  our  standing  in  the  commercial  world  our 
railroad  facilities  must  go  forward.  Obviously  the 
movement  of  freight  traffic  takes  precedence  over  other 
transportation  problems,  hence  interest  and  study  should 
be  concentrated  on  the  freight  locomotive.  The  follow- 
ing extracts  indicate  Mr.  Quinn's  line  of  thought: 

If  our  knowledge  of  the  development  of  freight  car 
equipment  is  indicative  of  what  our  freight  transporta- 
tion motive  power  needs  may  be  in  the  future,  we  should 
begin  to  look  into  the  possibility  of  the  steam  locomo- 
tive being  able  to  keep  up  with  development  of  other 
transportation  facilities.  Freight  cars  for  carrying 
coal  within  the  past  ten  years  have  been  increased  in 
capacity  from  50  to  100  tons  per  car  for  100  per  cent. 
Apparently  the  steam  locomotive  may  be  called  upon 
indefinitely  to  meet  the  ever-growing  demand  for 
heavier  trains  which  must  be  operated  at  higher  speed 
and  with  minimum  delay  between  terminals.  During 
this  same  period  the  largest  type  of  steam  locomotive 
has  added  generally  about  13  per  cent  to  its  weight 
and  number  of  driving  wheels.  In  1909  the  Mallet 
engine  had  up  to  a  total  weight  of  700,000  lb.,  with 
412,000  lb.  on  driving  wheels  (Santa  Fe  2-8-8-2).  In 
1919  the  engine  of  the  same  type  had  a  total  weight  of 
731,000  lb.,  with  478,000  lb.  on  driving  axles.  With  the 
exception  of  a  special  design  only  permissible  in 
restricted  track  districts  these  are  characteristic  figures 
for  the  representative  steam  locomotive  development 
during  this  period.  With  vertical  and  side  clearance 
limited  to  fixed  values  the  engine  can  only  be  enlarged 
by  adding  to  its  length.  Again  the  rigid  wheelbase 
stops  the  expansion  along  the  track. 

Reference  has  been  made  to  similarity  in  capacity  of 
the  2-10-10-2  Mallet  locomotive  on  the  Virginian  Rail- 
way and  the  electric  freight  locomotive  on  the  Mil- 
waukee. However,  it  was  only  by  reason  of  the  extremely 
wide  side  clearance  existing  on  this  one  road  that  such 
an  engine  could  be  used.  Furthermore,  the  engine 
could  not  be  handled  by  its  own  power  over  any  rail- 
road but  had  to  move  over  a  special  route  from  factory 
to  point  of  delivery.  If  we  are  to  provide  for  the 
use  of  these  larger  steam  engines  on  all  railroads  the 
cost  of  bridge  and  tunnel  work  and  possibly  the  rear- 
rangement of  clearances  on  some  double-track  railroads 


must  be  given  consideration  and  the  cost  charged 
against  the  future  increase  in  capacity  of  the  steam 
locomotive. 

Again,  in  the  improvement  in  fuel  economy  in  the 
steam  locomotive  for  the  past  ten  years  we  find  that 
relatively  little  has  been  done  to  keep  pace  with  the 
ever-increasing  demand  for  fuel  conservation. 

The  American  Locomotive  Company  in  1911  issued  a 
bulletin  giving  in  detail  the  results  of  six  dynamometer- 
car  tests,  made  behind  a  0-8-8-0  Mallet  engine.  This 
locomotive  had  a  total  weight  of  523,500  lb.,  with  376,- 
800  lb.  on  drivers.  It  operated  on  saturated  steam  and 
was  hand-fired. 

This  particular  engine,  under  .special  supervision  ot 
the  testing  crew,  as  an  average  of  six  tests  delivered 
a  drawbar-horsepower  hour  on  5.15  lb.  of  coal  fired. 
In  1918  under  similar  operating  conditions  a  practically 
new  2-8-8-2  Mallet  engine,  weighing  695,000  lb.,  with 
472,000  lb.  on  the  driving  wheels,  and  equipped  with 
superheaters,  brick  arch  and  stokers,  as  an  average  of 
six  tests  gave  a  drawbar-horsepower-hour  on  4.33  lb. 
of  coal. 

30  PER  Cent  of  Coal  Saved  on  N.  &  W. 

The  above  figure  of  4.33  lb.  of  coal  may  be  compared 
with  the  performance  of  the  electric  locomotive  on  the 
Norfolk  &  Western,  the  operating  conditions  being 
very  similar.  Converted  into  electrical  terms  this  is 
5.77  lb.  per  kilowatt-hour  at  the  drawbar.  Adding  to 
this  23  per  cent,  a  nominal  amount  for  standby  losses, 
we  have  a  total  of  7.12  lb.  During  1919  our  Bluestone 
plant  generated  for  traction  purposes  about  67,395,000 
kw.-hr.  and  burned  103,034  tons  of  coal,  which  is  equiv- 
alent to  about  3  lb.  of  coal  per  kilowatt-hour  at  the 
switchboard.  As  a  total  loss  between  busbar  and  draw- 
bar of  40  per  cent  is  an  average  for  electric  locomo- 
tives of  the  size  and  weight  of  those  on  the  Norfolk 
&  Western  the  coal  consumption  is  5  lb.  per  drawbar 
kilowatt-hour,  a  saving  of  2.12  lb.,  or  29.3  per  cent  in 
favor  of  the  electric  locomotive.  During  this  twelve- 
month period  we  handled  4,714  eastbound  trains  and 
burned  103,034  tons  of  coal,  or  slightly  under  22  tons 
per  train.  An  average  of  three  tests  with  hand-fired 
Mallet  engines  in  the  same  service  and  using  a  sacked 
coal  showed  a  total  consumption  per  train  of  35  tons, 
or  an  excess  for  the  steam  engine  of  13  tons  per  train 
over  the  electric  locomotive. 

The  suggestion  has  been  made  here  this  evening  that 
we  consider  from  twenty-five  to  fifty  years  as  the  use- 
ful life  of  a  steam  locomotive  and  that  the  steam 
locomotive  designer  and  builder  become  active  in  the 
direction  of  superheating  and  compounding  of  steam 
locomotives  for  the  purpose  of  increasing  their  capacity. 
Might  we  ask  what  has  become  of  the  four-cylinder 
and  cross-compound  engines  of  thirty  years  ago  and 
likewise  of  the  experience  gained  with  compound 
engines  during  this  period?  If  the  benefits  derived 
from  compounding  are  not  thoroughly  understood  after 
thirty  years  of  experience  how  can  we  expect  the  next 
twenty-five  years  to  develop  such  data  as  will  mate- 
rially improve  the  situation.  It  required  fifty  years 
to  settle  upon  4  ft.  8*  in.  as  the  standard  track  gage. 
It  is  inconsistent  to  attack  the  electric  locomotive 
because  after  a  limited  trial  of  fifteen  years  we  still 
have  two  systems  of  power  distribution  in  use. 

Reference  is  made  to  the  handling  of  heavy  tonnage 
trains  as  reflecting  in  peak  loads  on  power  plants  and 
the  transmission  system.     On  the  Norfolk  &  Western 
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we  handle  our  entire  electric  operation  without  any 
instructions  from  train  dispatchers  and  without  any 
system  of  arbitrary  train  spacing.  Our  power  plant 
and  transmission  system  are  fully  able  to  take  care 
of  100  per  cent  more  tonnage  in  a  given  time  than  had 
ever  been  handled  by  steam  power.  The  prospective  user 
of  the  electric  locomotive  need  not  fear  any  failure 
or  limitation  from  this  source  if  the  installation  is 
laid  out  with  the  present  degree  of  latitude  in  pro- 
viding general  facilities  over  the  right  of  way  and  at 
terminals  for  steam  power. 

The  electric  locomotive  is  charged  with  imposing 
definite  spread  of  traffic  over  a  division,  the  inference 
being  that  this  is  necessary  for  economical  and  suc- 
cessful operation.  In  this  connection  I  may  say  that 
the  automatic  block  signals  on  the  Norfolk  &  Western 
are  the  only  devices  used  to  guarantee  a  spread  traffic 
in  our  electric  zone,  and  so  far  they  have  been  very 
successful. 

Further  reference  is  made  to  some  uncertainty  in 
the  functioning  of  the  regenerative  control  of  the  elec- 
tric locomotive.  Like  all  other  systems  of  braking,  the 
regenerative  system  is  susceptible  to  man  failure.  On 
the  Norfolk  &  Western  we  are  moving  in  one  direction 
an  average  of  4,000  trains  per  year.  We  have  had 
the  electric  locomotives  in  service  about  five  years  and 
in  that  time  have  handled  more  than  20,000  trains, 
using  only  the  regenerative  apparatus  to  brake  a  3,250- 
ton  train  down  a  2.3  per  cent  grade. 

So  far  we  have  not  had  a  man  failure  and  the  regen- 
eration still  has  100  per  cent  operation  to  its  credit. 

If  our  freight-car  carrying  capacity  can  be  increased 
100  per  cent  in  ten  years  are  we  to  be  satisfied  in 
considering  the  freight  locomotive  as  having  reached 
its  maximum  development?  Is  the  railroad  operating 
world  as  a  whole  going  to  be  satisfied  with  the  freight 
revenue  obtained  by  using  100  per  cent  larger  cars  and 
be  forced  to  reduce  the  number  of  cars  per  train  by  the 
limitation  of  the  steam  locomotive?  Do  we  expect  our 
operating  officials  to  be  satisfied  with  the  continued  pay- 
ment of  premium  overtime  for  freight  train  crews 
brought  about  by  the  slow  movement  of  trains  and  the 
eight-hour  day?  The  average  engine  and  train  crew  is 
held  25  per  cent  of  its  time  at  terminals.  If  we  are 
to  eliminate  the  ever-growing  labor  expense  of  premium 
overtime  and  reduce  the  standby  losses  of  our  locomo- 
tives running  time  per  100  miles  must  be  reduced  to 
five  hours  instead  of  eight,  now  about  the  best  we 
can  expect  from  the  steam  locomotive. 

If  we  are  to  aproach  this  problem  with  the  purpose 
of  providing  such  motive  power  at  the  head  end  of  our 
freight  trains  as  will  develop  not  only  the  drawbar  pull 
up  to  the  maximum  capacity  of  the  heaviest  gear  now  in 
use  but  such  an  engine  as  will  sustain  this  pull  at  a 
speed  that  will  permit  train  operation  over  a  100-mile 
division  of  varying  profile  within  the  time  limit  of  the 
eight-hour  day  we  fail  to  find  a  steam  locomotive  record 
that  will  answer  this  specification. 

Following  Mr.  Quinn,  the  case  for  the  electric  loco- 
motive was  carried  further  by  A.  L.  Ralston,  mechanical 
superintendent  New  Haven  Railroad.  His  paper  will  be 
abstracted  in  a  later  issue. 


Mr.  Beeuwkes  Sends  a  Contribution 

The  Milwaukee  Railway  was  represented  in  the  dis- 
cussion through  a  communication  sent  by  Reinier 
Beeuwkes,     electrical     engineer    of    that    road.       Mr. 


Beeuwkes'  paper,  which  was  read  by  title,  is  abstracted 
below : 

Mr.  Beeuwkes  said  that  as  frequent  references  were 
made  in  the  papers  to  the  Chicago,  Milwaukee  &  St. 
Paul  electrification,  he  wished  to  correct  mistaken  im- 
pressions which  might  be  derived  from  such  references 
in  Mr.   Muhlfeld's   paper.     He   quoted   Mr.   Muhlfeld's 
statement  to  the  effect  that  "few  if  any  existing  steam 
roads  can  justify  or  stand  the  additional  capital  expendi- 
ture per  mile   of  road  for  electrification,   etc."     The 
statement,  he  said,  is  supported  by  neither  facts  nor 
figures.    It  is  not  borne  out  in  the  case  of  the  St.  Paul 
electrification,  and  there  are  many  roads  with  like  con- 
ditions which   might  expect   results   similar  to   those 
which  the  St.  Paul  has  obtained.    The  electrical  operat- 
ing experience  of  this  road  enables  accurate  determina- 
tion to  be  made  of  what  the  results  of  electrification 
will  be  in  any  similar  case,  and  there  are  few  cases 
which  will  not  profitably  warrant  at  least  consideration 
of  electrification.    In  any  event  actual  available  operat- 
ing data  will  permit  of  settling  the  matter  one  way  or 
the  other  in  the  individual  case.     That  Mr.  Muhlfeld's 
opinion  does  not  represent  the  foregone  conclusion  of 
steam  men  in  general  is  evidenced  by  the  serious  atten- 
tion they  have  more  and  more  been  giving  the  matter 
of  electrification. 

Mr.  Beeuwkes  also  referred  to  the  comparison  made 
between  a  St.  Paul  electric  articulated  and  a  Virginian 
steam  articulated  locomotive.  In  this  the  assumption 
seems  to  be  that  the  electric  locomotive  had  been  de- 
signed to  secure  the  maximum  capacity  possible,  and  the 
purpose  of  the  comparison  seems  to  be  to  show  that  the 
steam  locomotive  can  be  built  with  still  greater  capacity. 
The  St.  Paul  locomotive,  he  said,  was  actually  designed 
for  capacity  sufficient  to  handle  a  2,500-ton  trailing  load 
over  any  portion  of  the  profile  without  helper  on  grades 
of  1  per  cent  or  less,  at  a  speed  of  approximately  16 
m.p.h.  It  was  designed  for  no  greater  capacity,  because 
that  specified  was  deemed  by  the  railway  to  be  sufficient. 
The  tractive  effort  of  this  locomotive  at  15  m.p.h.  is 
about  88,000  lb.  instead  of  71,000  lb.  as  given  in  the 
tabulation.  The  figure  of  71,000  lb.  represents  approxi- 
mately the  continuous  tractive  capacity,  and  the  speed 
corresponding  would  be  approximately  16  m.p.h. 

The  item  of  train  speeds  is  important  to  consider  in 
connection  with  the  many  cases  in  which  the  question 
of  terminal  capacity  does  not  enter,  but  rather  that  of 
increasing  existing  track  capacity  or,  in  lieu  thereof, 
providing  additional  tracks.  While  it  might  be  practi- 
cable to  secure  any  desired  speed  at  any  tractive  effort 
in  an  electric  locomotive,  provided  the  necessary  resist- 
ance were  supplied,  actual  practice  has  demonstrated 
that  ample  flexibility  is  secured  by  providing  two  or 
three  running  speeds  for  any  particular  tractive  effort. 
There  was  no  particular  difficulty  involved,  however,  in 
securing  as  many  as  nine  running  speeds  in  the  case  of 
one  of  the  new  types  of  St.  Paul  passenger  locomotives. 
In  connection  with  the  comparison  between  a  Pacific 
steam  locomotive  and  the  St.  Paul  passenger  locomotive, 
Mr.  Beeuwkes  stated  the  facts  to  be:  That  the  electric 
locomotive  is  designed  to  handle,  and  tests  have  shown 
it  capable  of  handling,  a  trailing  load  of  not  less  than 
960  tons  over  the  profile,  including  ftie  2.2  per  cent  grade 
at  the  Columbia  River.  This  is  equivalent  on  the 
average  to  a  train  made  up  of -thirteen  of  the  St.  Paul 
steel  cars,  or  of  fourteen  cars  of  the  average  weight  of 
the  cars  in  the  train  mentioned  by  Mr.  Muhlfeld. 
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Referring  to  Mr.  Muhlfeld's  comments  on  fuel  con- 
sumption, Mr.  Beeuwkes  said  that  fuel  economy  does 
not  constitute  the  principal  claim  for  electrification. 
This  depends,  in  the  individual  case,  upon  the  relative 
cost  of  delivering  coal  or  electricity  to  the  locomotive 
after  all  fixed  and  operating  charges  are  considered. 
It  may  for  such  individual  case  develop  that  the  savings 
from  electrification  will  be  those  due  to  decreased  cost 
of  engine  repairs,  engine  house  expense,  train  and 
enginemen's  wages,  increased  ton-mile  capacity  of  loco- 
motives, etc.  In  the  case  of  the  St.  Paul  the  power 
contracts  apply  for  100-year  terms,  and  a  fixed  price 
for  energy  is  thus  assured.  The 
figure  of  40  kw.-hr.  per  1,000  ton- 
miles  used  by  Mr.  Armstrong  rep- 
resents an  average  for  the  whole 
year  for  trains  of  varying  ton- 
nages and  under  all  weather  and 
other  affecting  conditions.  A  cor- 
responding figure  based  on  special 
test  runs  as  derived  by  Mr.  Muhl- 
feld  would  obviously  not  be  com- 
parable. The  comparable  fuel 
figure  for  all  trains  and  for  the 
whole  year  for  the  district  to 
which  Mr.  Muhlfeld  refers  could 
hardly  be  expected  to  run  very 
high,  as  the  average  grade  be- 
tween the  points  mentioned  is 
only  about  0.06  per  cent  and  the 
ruling  grade  only  0.8  per  cent,  as 
compared  with  the  mountain 
grade  conditions  on  the  St.  Paul. 
Mr.  Beeuwkes  also  took  up  the 
reference  made  to  the  steam  equipment  which  was 
replaced  by  the  electric  locomotives.  This  was  stated 
to  be  antiquated  or  obsolete.  The  line  of  the  St.  Paul 
west  of  Mobridge  has  only  been  in  operation  since 
1908  and  most  of  the  locomotives  for  it  were  purchased 
new.  While  most  of  the  new  locomotives  were  not 
of  the  most  improved  present-day  type,  they  are  prob- 
ably representative  of  what  is  in  general  use  by  other 
roads. 

The  list  in  Table  I  shows  the  types  in  operation 
on  the  Rocky  Mountain  Division  in  December,  1915 
(excluding  locomotives  in  shop),  just  before  electrifica- 
tion. The  coal  per  1,000  ton-miles  for  October,  Novem- 
ber and  December,  1915,  averaged  for  freight  service 
276  lb.  as  against  39.4  kw.-hr.  per  1,000  ton-miles  for 
October,  November  and  December,  1916,  under  elec- 
trical operation.* 


'TpHE  proponents  of  the  elec- 
"^  trie  locomotive  contended 
that  fuel  economy  does  result 
from  its  use.  But  the  greatest 
boon  conferred  by  electrification 
is  increase  in  track  capacity. 
This  results  from  the  possibility 
of  obtaining  higher  speed  and 
greater  tonnage  per  train. 
Regenerative  braking  also  is  a 
unique  contribution  to  the  art 
of  railroading.  Railroads  which 
have  electrified  sections  appear 
to  be  enthusiastic  as  to  the 
future  of  electrification. 


TABLE  I— C.,  M. 

A  ST.  P.  STEAM  LOCOMOTrVES  IN  FREIGHT 

SERVICE,  ROCKY  MOUNTAIN  DIVISION 

Number 

Class 

Weight  on      Rated  Tractive 
Drivers,               Power, 
Pounds               Pounds 
Road  Engines 

Remarks 

7 
3 
12 
7 
5 

Prairie 

Mikado 

Mikado 

Mallet 

MaUet 

152,000                 33,300 
216,500                  50,600 
201,000                 46,630 
327,500                 76,200 
323,500                 76,200 
Helper  Engines 

Simple 

Simple,  superheater 

Simple 

Comp..  superheater 

Compound 

I 
2 
2 

Mikado 
Mikado 
MaUet 

213,500                 50,000 
205,000                 46,630 
323,500                 76,200 

Simple,  superheater 

Simple 

Compound 

Taking  up  the  item  of  efficiency  of  locomotive  opera- 
tion, Mr.  Beeuwkes  said  that  allowance  for  transmission 
losses  between  power  plant  and  railroad  electric  system 


*See  Issue  of  this  paper  for  March  24,  1917,  page  B41. 


depends  on  the  conditions  of  the  particular  case,  pro- 
vided that  the  station  coal  consumption,  in  this  case 
2.5  lb.  per  kilowatt-hour,  is  not  already  sufficient  to 
cover  the  transmission  loss.  If  the  power  plant  is 
located  on  the  railroad  adjacent  to  the  railway  trans- 
mission system,  no  additional  loss  allowance  is  neces- 
sary. If  the  plant  is  not  so  located  a  maximum  allow- 
ance of  10  per  cent  of  the  power  delivered  would  cover 
the  transmission  loss,  even  for  a  considerable  distance, 
without  expensive  transmission  construction.  He  also 
said  that  comment  is  superfluous  regarding  such  indefi- 
nite remarks  as:  "When,  on  account  of  transportation 
conditions,  a  motor  is  required  to 
carry  an  overload  for  periods  of 
five  or  six  hours  it  either  breaks 
down  due  to  heating,  etc."  An 
electric  motor  can  exert  abnormal 
tractive  effort  for  considerable 
periods  without  injury,  whereas 
the  steam  locomotive  has  a  well- 
defined  maximum  tractive  capac- 
ity, depending  upon  the  steam 
pressure  at  which  it  is  supplied. 

By  way  of  summary  of  Mr. 
Beeuwkes'  comment  on  several 
other  points  in  Mr.  Muhlfeld's 
paper,  the  following  points  are  of 
interest:  (1)  One  of  the  marked 
economies  effected  by  electrifica- 
tion is  the  reduction  of  train  and 
enginemen's  expense,  on  account 
of  the  increased  ton-miles  per 
train-mile  and  per  engine-mile, 
and  the  reduction  of  equipment 
repair  and  roundhouse  expense.  (2)  The  spacing  of 
trains  to  hold  down  the  power  demand  on  the  St.  Paul 
electrification  has  in  combination  with  the  action  of  the 
power-indicating  and  limiting  system  worked  out  very 
well.  When  the  load  factor  was  running  60  per  cent  or 
higher  the  automatic  slowing  up  of  trains  involved  an 
increased  expenditure  for  freight  train  and  enginemen's 
time  of  about  10  per  cent.  With  a  load  factor  of  from  50 
to  55  per  cent,  however,  the  limiting  action  takes  place 
through  only  a  small  part  of  the  day,  and  while  there  is  a 
considerable  reduction  in  the  maximum  demand  there  is 
little  effect  on  the  operation.  (3)  As  to  ease  of  starting 
trains,  this  feature  of  electrical  operation  is  noticeable, 
conducing  to  increased  comfort  of  passengers,  an  electri- 
cal operation  asset  whose  value  is  not  always  recognized. 
As  to  starting  each  car  successively,  this  does  not  apply 
in  the  case  of  a  train  on  a  mountain  grade.  (4)  The  per- 
formance, described  by  Mr.  Muhlfeld,  of  a  heavy  steam 
freight  train  going  down  a  17-mile  grade  averaging  2.2 
per  cent,  without  stop  to  cool  brakes,  is  unusual.  His 
information  as  to  the  accident  on  the  St.  Paul  is  incor- 
rect. There  is  nothing  in  the  regeneration  system 
which  prevents  the  application  of  the  air  brake  at  any 
time,  and  if  they  are  applied  soon  enough  and  properly, 
and  are  in  good  condition,  the  train  will  stop.  At  an 
investigation  of  the  accident,  testimony  was  introduced 
by  some  of  the  crews  to  indicate  that  the  brakes  were 
not  in  proper  condition,  but  it  was  admitted  that  the 
brakes  were  tested  before  the  train  was  started  down 
the  grade  and  the  brake-inspection  crew  testified  that 
the  number  of  good  brakes  per  car  was  above  the  re- 
quirement. The  speed-recorder  tape  was  not  operating, 
so  direct  knowledge  of  the  speed  at  which  regeneration 
was  attempted  was  not  available.     In  any  event  the 
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overload  relay  or  overvoltage  relay  on  the  locomotive 
operated  and  disconnected  the  motors  from  the  line,  and 
the  engineer,  whatever  the  reason,  failed  to  bring  the 
train  to  a  stop  by  means  of  his  air  brake.  The  engine- 
men,  trainmen  and  others  connected  with  the  electrical 
operation  were  unanimous  in  declaring  that  the  accident 
was  in  no  way  an  electrical  failure.  The  electric  loco- 
motive in  this  case  attained  a  maximum  speed  of  about 
50  m.p.h.  and  at  this  speed  passed  round  a  sharp  curve 
at  the  foot  of  the  grade  without  leaving  the  track  or 
damaging  it  in  any  way.  (6)  Frequent  references  are 
made  in  the  paper  to  improvements  which  are  being 
or  can  be  made  in  steam  locomotives  and  steam  opera- 
tion which  will  make  the  average  steam  locomotive 
compare  favorably  in  its  performance  with  the  electric 
locomotive.  Steam  locomotives  have  been  used  for  a 
great  many  years  and  the  electric  locomotive  is  com- 
paratively new.  It  is  not  too  much  to  expect  that  the 
electric  locomotive  and  electrical  operation  will  also  be 
progressing  while  the  steam  locomotive  and  steam 
operation  are  trying  to  catch  up. 


Mr.  Katte  Sums  Up  the  Case  for  the  Electric 
Locomotive 

The  chairman  had  prepared  some  comment  for  the 
close  of  the  discussion,  but  owing  to  the  lateness  of  the 
hour  he  omitted  the  reading  of  his  notes.  These  were 
of  a  conservative  tenor.  The  conservative  engineer, 
he  wrote,  on  considering  the  papers  prepared  for  the 
meeting,  would  be  apt  to  conclude  that  too  much  has 
been  claimed  for  the  steam  locomotive  as  well  as  for 
the  locomotive  operated  by  electricity.  Without  doubt 
there  are  advantages  peculiar  to  each,  but  it  will  always 
rest  with  the  railroad  engineer  to  determine  and  decide 
which  type  of  locomotive  will  be  best  suited  to  the 
peculiar  conditions  surrounding  the  railroad  which  he 
serves. 

Because  of  the  different  operating  characteristics  of 
steam  and  electric  service  it  may  be  misleading  to  com- 
pare the  time  the  locomotives  are  in  use.  For  example, 
the  electric  locomotives  of  the  New  York  Central  Rail- 
road operate  only  in  a  terminal  zone,  which  makes  the 
comparison  with  locomotives  on  steam-operated  divi- 
sions hardly  a  direct  one.  However,  the  following 
comparison  of  per  cent  of  "time  ready  for  service," 
compiled  from  actual  records  for  the  first  eight  months 
of  this  year,  will  be  of  interest: 


READINESS  OF  LOCOMOTIVES  FOR  SERVICE 

„      ,.  .         ,  -                                                                         Electric  Steam. 

Condition  of  Locomotive                                                  Locomotive  Locomotive 

Ready  for  service,  waiting,  per  cent 56.2  24.3 

In  service,  per  cent 31.3  47 . 8 

.\t  terminals,  per  cent 4,0  46 

At  engine  house,  per  cent 8^5  23 . 3 

100  100 


The  fact  that  the  electric  locomotives  stood  waiting 
for  service  56  per  cent  of  the  time  and  were  actually 
in  use  only  31  per  cent  of  the  time  is  due  to  the  train 
schedule  and  the  grouping  of  a  large  number  of  trains 
night  and  morning  with  comparative  inactivity  between 
these  hours.  This  clearly  illustrates  the  necessity  of 
carefully  studying  local  conditions  before  coming  to  the 
conclusion  that  electric  operation  will  prove  more  eco- 
nomical than  steam  operation  for  a  given  railroad  prop- 
osition. 

Unfortunately,  a  direct  comparison,  applicable  for 
all   railroads,   between   the  coal   burned   on   the    steam 


locomotive  and  the  fuel  consumed  in  the  power  house 
for  supplying  energy  to  the  electric  locomotive  cannot 
be  made  with  the  same  accuracy  as,  say,  between 
a  reciprocating  engine  and  a  steam  turbine.  This  is 
because  there  are  not  a  representative  steam  division 
and  an  electric  division  operated  under  anything  like  the 
same  conditions.  The  following  comparison  of  fuel 
consumption  has  been  computed  from  the  reasonably 
accurate  records  of  three  railroads  operating  both  steam 
and  electric  locomotives  under  widely  different  condi- 
tions both  as  to  equipment  and  service:  ^ 

COMPARATIVE    FL^EL    CONSUMPTION —STEAM    AND    ELECTRIC. 

C,  M.  4  St.  P.    N.  &  W.    N.  Y.  C 
Items  R.  R.  R.  R.  R.  R. 

Kilowatt-hours  per  train-mile  measured  at 

alternating-currentside  of  substation 29.1  361.  34  5 

Pounds  of  coal  burned  on  steam  locomotive 

per  train-mile 188  1400  112 

Pounds  of  coal  on  steam  locomotive  equivalent 
to  1  kilowatt-hour  measured  at  alternating 
currentside  of  substation 6.46  3.88  3  25 

Computed  pounds  coal  at  power  station  per 
kilowatt-nour  referred  to  alternating  cur- 
rent side  of  substation 2.44  2  44  2  44 

Saving  of  coal  in  favor  of  the  electric  loco- 
motive, per  cent 62  37  25 

This  wide  range  of  results  and  the  apparent  dis- 
crepancy in  the  relative  fuel  consumption  are  due  to 
widely  different  conditions.  Even  a  wider  difference  in 
power  consumption  will  be  found  on  trains  in  different 
service  on  the  same  division,  as,  for  instance,  on  the 
New  York  Central  Railroad,  a  multiple-unit  train  mak- 
ing stops  every  mile  or  so  will  consume  150  watt-hours 
per  ton-mile,  whereas  the  through  trains  making  no 
intermediate  stops  in  thirty  miles  or  more  will  consume 
but  twenty-six  watt-hours  per  ton-mile. 

Finally,  too  much  reliance  should  not  be  placed  on 
results  obtained  from  test  runs,  even  if  they  fairly  well 
simulate  actual  conditions.  To  be  of  comparative  value, 
service  records  should  extend  over  several  years,  and 
the  data  should  be  carefully  collected,  correlated  and 
averaged  to  give  results  that  may  be  expected  in  every- 
day operation. 

Closing  Rem.^rks  by   George  Gibbs 

The  discussion  of  the  evening  was  clo.sed  by  George 
Gibbs,  chief  engineer  electric  traction  Long  Island 
Railroad.  Mr.  Gibbs  spoke  as  a  railroad  man.  He  said 
that  in  discussing  this  subject  it  is  presumably  per- 
missible to  view  it  from  the  standpoint  of  either  design 
or  performance.  It  concferns  the  relative  advantages 
of  two  kinds  of  power  plants  for  conducting  railway 
transportation.  An  abstract  of  Mr.  Gibbs'  remarks  will 
appear  in  a  later  issue. 


Electrolysis  Committee  Active 

THE  research  sub-committee  of  the  American  Com- 
mittee on  Electrolysis  is  making  an  important  series 
of  investigations  in  Cleveland,  with  the  financial  support 
of  the  Cleveland  Railway  and  the  Cleveland  Electric 
Illuminating  Company.  L.  P.  Crecelius,  superintendent 
of  power  of  the  railway  and  American  Electric  Railway 
Association  representative  on  the  research  sub-commit- 
tee of  the  A.  C.  E.,  has  been  active  in  this  work.  Pipe 
drainage  as  a  means  for  electrolysis  prevention  is  l)eing 
particularly  studied,  and  the  first  work  includes  new  in- 
stallation. Problems  of  interchange  of  current  between 
conductors,  of  joint  electrolysis,  etc.,  are  being  con- 
sidered in  connection  with  gas  and  water  piping  and 
power  and  railway  cables. 


PUBLICITY 


HOW 


WHEN 


WHY 


Further  Suggestions  as  to  Movies 

SOME  suggestions  regarding  the  use  of  movies  were 
printed  in  last  week's  issue  of  this  paper,  and  the 
following  additional  communications  are  given  to  indi- 
cate the  continued  interest  in  this  subject  as  a  practical 
means  of  railway  publicity. 


Motion  Pictures  Can  Be  Used  if  Film  Is 
Prepared  by  Experts 

Toledo  Railways  &  Light  Company 

Toledo,  Ohio,  Sept.  30,  1920. 
To  the  Editors: 

I  have  read  with  much  interest  the  articles  in  the  Sept.  25 
issue  of  Electric  Railway  Journal  on  publicity  and  the 
use  of  motion  pictures  in  telling  the  story  of  the  railways. 

We  have  used  motion  pictures  in  our  safety  campaign 
in  the  schools,  in  clubs  and  in  every  place  where  we  could 
secure  an  audience.  In  the  coming  campaign  when  Toledo 
votes  on  municipal  ownership  and  the  service-at-cost  plan 
the  committee  of  citizens  is  planning  to  use  the  moving 
picture  houses  with  a  real  campaign. 

In  considering  motion  picture  advertising  the  advertiser 
must  remember  that  only  a  few  motion  picture  houses  will 
run  advertising  pictures  or  advertising  slides  and  they  are 
generally  neighborhood  picture  houses  and  often  on  the 
outskirts  of  the  city.  People  go  to  the  motion  picture 
theater  to  be  entertained  and  resent  it  if  their  time  is  taken 
up  by  a  lot  of  advertising  slides.  Advertising  to  do  much 
good  must  catch  the  people  when  in  a  receptive  mood  and 
if  they  have  paid  their  money  to  see  pictures  and  have  to 
look  at  slides  or  at  a  motion  picture  that  is  clearly  advertis- 
ing propaganda  they  are  not  likely  to  let  the  message  get 
far  into  their  cranium. 

There  is  a  way,  however,  to  get  advertising  into  a  picture 
when  experts  take  hold  of  it  and  get  a  real  cast  and  tell 
a  real  story  so  that  there  is  a  punch  to  it.  I  believe  that 
the  national  association  is  in  a  position  to  secure  and 
circulate  such  a  film  or  films  through  the  co-operation  of 
the  various  companies.  It  is  very  expensive,  however,  and 
should  not  be  attempted  without  plenty  of  capital. 

E.  B.  Kelsey. 


Need  for  Educational  Film  Is  Now 

Virginia  Railway  &  Power  Company 

Richmond,  Va.,  Oct.  4,  1920. 
To  the  Editors: 

I  have  read  the  editorial  entitled  "Proper  Publicity,  Its 
Need  and  How  Shall  We  Get  It"  and  the  editorial  sugges- 
tion headed  "The  Next  Step  in  Publicity  Work,"  appearing 
in  the  Sept.  25  issue  of  the  Electric  Railway  Journal 
and  have  noted  with  keen  interest  the  idea  of  filming  the 
problems  of  the  utilities  for  use  in  the  "movies."  The 
suggestion  strikes  me  as  being  very  good  and  I  am  sure 
would  result  in  a  better  understanding  of  our  difficulties. 

Practically  all  over  the  country  the  problem  of  the  electric 
railway  industry  is  the  same  in  the  main;  it  is  without 
ci-edit  and  its  franchises  need  revamping  with  a  view  to 
restoring  its  credit  as  well  as  for  making  them  more  flexible, 
ridding  them  of  the  many  onerous  taxes  indirectly  required, 
such  as  through  paving,  sprinkling  and  various  other  ways 
in  different  cities,  all  of  which  must  reflect  in  the  fare 
charged.  It  would  seem  to  me  that  such  a  film  might  be 
very  interestingly  worked  out  along  an  educational  line,  re- 


reviewing  the  history  of  the  electric  railway  industry,  in 
which  could  be  shown  how  the  paving  requirement  is  today 
the  relic  of  horse-car  days  rather  than  a  just  requirement  of 
the  electric  railway  and  how  little  the  fare  has  increased 
in  proportion  to  the  costs  of  labor  and  materials.  Such  a 
film  might  be  entitled  "The  History  of  the  Trolley"  or 
"The  Past,  Present  and  Future  of  the  Electric  Railway," 
featuring  the  possibilities  of  the  trackless  trolley  in  the 
smooth-paved  residential  districts. 

Of  course,  the  need  for  such  educational  work  is  now,  and 
I  presume  it  is  too  late  to  have  any  consideration  at  this 
convention  of  the  American  Electric  Railway  Association, 
but  I  think  it  should  be  made  a  subject  for  special  con- 
sideration and  study  by  that  body.    A.  H.  Herrmann, 

Editor  Public  Service  News. 

[Thomas  S.  Wheelright,  president,  writes  that  he  fully 
concurs  with  the  above  views  expressed  by  his  assistant, 
Mr.  Herrmann. — Eds.] 


People  Should  Be  Induced  to  Think 
of  the  Utilities 

Terre  Haute  Division 
Terre  Haute,  Indianapolis  &  Eastern  Traction  Company 

Terre  Haute,  Ind.,  Oct.  5,  1920. 
To  the  Editors : 

I  think  that  the  suggestion  of  using  the  motion  picture 
is  a  very  good  one.  I  have  long  felt  that  there  was  a  great 
opportunity  to  get  the  story  before  the  people  in  this  way, 
though  how  impressive  it  would  be,  or  how  lasting  the 
effect,  it  is  of  course  hard  to  say.  Some  years  ago  I  se- 
cured "The  King  of  the  Rails"  from  the  G«neral  Electric 
Company  and  got  one  of  the  movie  managers  to  show  it 
in  his  house  as  an  extra  film,  and  I  watched  its  effect  the 
first  night  it  was  put  on.  After  the  film  was  run  the  house 
applauded  very  generous'y,  and  that  was  the  only  time  I 
ever  saw  an  advertising  or  a  propaganda   film  applauded. 

We  used  the  motion  picture  a  little  bit  last  year,  as  we 
have  a  photographer  in  town  who  takes  moving  pictures 
and  runs  them  in  one  of  the  local  houses  every  week  or 
so,  under  the  title  "Weekly  Pictorial  Review  of  Terre 
Haute."  The  occasion  was  our  annual  employees'  picnic, 
and  we  had  the  photographer  take  200  or  300  ft.  and  include 
it  in  his  "Weekly  Review."  This  took  very  well  and  we 
heard  a  good  deal  of  comment  about  it  on  the  street. 

The  fact  is  that  people  do  not  think  enough  about  the 
problems  of  public  utilities,  and  have  not  done  so  in  the 
past,  and  they  should  be  induced  to  do  so  by  any  legitimate 
possible  means.  As  the  editorial  suggestion  says,  it  is  not  a 
job  for  one  man  or  one  mind. 

If  I  were  going  to  do  anything  along  this  line  for  the 
industry  as  a  whole  I  would  call  in  an  expert  moving 
picture  producer,  the  best  in  his  line  if  possible,  and  tell 
him  the  whole  story  and  the  purpose  that  I  had  in  getting 
this  story  before  the  people  through  the  medium  that  he 
could  provide,  then  let  him  go  away  and  think  about  it  for 
a  few  weeks,  or  as  long  as  he  wanted  to,  and  then  come 
back  and  have  another  talk,  when  he  could  ask  questions 
and  straighten  himself  out  on  things  that  might  not  have 
been  clear  to  him  from  the  first  conference.  After  that  let 
him  go  away  and  work  out  some  plan  that  he  thought 
would  be  the  best  means  of  putting  the  story  over.  Of 
course,  in  order  to  be  most  effective,  this  style  of  publicity 
would  have  to  have  a  good  deal  of  local  interest,  but  once 
the  plan  were  decided  upon  local  features  could  easily  be 
worked  out.  E.  M.  Walker, 

General  Manager. 
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Rctures  Must  Be  Entertaining  and 
of  General  Interest 

Many  Problems  Are  Common  to  All  Companies  and 

They  Could  Be  Woven  Into  a  Broad 

Educational  Film 

By  Frank  Wert 

IMrector  of  Public  Relations  Pennsylvania-Ohio  Electric  Company, 
Youngstown,  Ohio 

EVERY  medium  of  publicity  is  good— for  something. 
The  question  that  bothers  us  from  time  to  time  is 
the  selection  of  the  best  means  to  aid  in  selling  the 
commodity,  service  or  idea  in  which  we  happen  to  be 
dealing.  What  may  bring  excellent  results  in  one  case 
may  prove  of  little  value  in  another. 

The  editorial  in  the  ELECTRIC  RAILWAY  JOURNAL  of 
Sept.  25  on  "Proper  Publicity,  Its  Need  and  How  Shall 
We  Get  It?"  and  the  editorial  suggestion  on  "The  Next 
Step  in  Publicity  Work,"  both  dealing  with  the  use  of 
motion  pictures  as  a  medium  for  electric  railway  public- 
ity, are  most  timely  and  open  up  a  broad  field  for  con- 
sideration. 

That  the  motion  picture  presents  an  excellent  medium 
for  reaching  the  great  bulk  of  the  people  need  hardly 
be  argued  when  the  millions  of  persons  who  weekly 
attend  the  motion  picture  shows  are  considered  and 
when  it  is  recalled  that  there  is  hardly  a  village  so 
small  as  not  at  least  occasionally  to  have  its  "movie" 
attraction.  It  is  also  a  well-known  fact  that  "educa- 
tional films"  have  been  found  valuable  by  a  variety  of 
businesses  in  acquainting  the  people  with  their  methods 
and  thus  popularizing  their  product.  In  the  railway 
industry  itself  pictures  have  been  found  helpful  in 
accident  prevention  movements  and,  to  a  milder  degree, 
in  other  ways. 

The  question  then  does  not  appear  to  be  the  value 
of  the  motion  picture  as  a  medium  of  publicity,  but 
rather  the  ways  and  means  of  utilizing  it  acceptably 
and  beneficially.  In  this  regard  two  essentials  (per- 
haps obstacles)  come  to  mind: 

First — The  pictures  must  be  interesting  and  entertaining 
as  well  as  instructive. 

Second — They  must  approximate  conditions  as  they  exist 
in  the  locality  in  which  they  are  exhibited  to  carry  convic- 
tion to  the  spectators. 

In  regard  to  this  first  condition,  we  must  not  forget 
that  virtually  all  the  old  methods  of  advertising  in  mo- 
tion pictures  have  been  barred  from  the  better  classes 
of  motion  picture  theaters.  They  were  ruled  out  be- 
cause they  bored  spectators  who  came  to  the  theater  for 
the  sole  purpose  of  being  amused  and  entertained.  It 
proved  to  be  bad  business  to  inflict  upon  these  persons 
advertising  slides  and  even  the  cleverer  devices  which, 
however,  bore  the  indelible  imprint  of  advertising. 

Unless  the  film  has  sufficient  merit  to  interest  the 
larger  number  of  the  spectators  it  will  be  of  little 
benefit.  If  they  simply  view  it  to  endure  it  as  it  passes 
before  their  eyes  little  or  no  good  can  result.  As  was 
pointed  out  in  the  Journal,  the  motion  picture  is  a  100 
per  cent  medium  in  that  it  is  read  by  all  its  subscribers, 
but,  by  the  same  token,  what  is  thrown  on  the  screen 
must  be  interesting  or  the  medium  will  soon  be  closed 
to  such  films.  If  an  item  in  a  newspaper  is  not  inter- 
esting, it  need  not  be  read;  if  a  part  of  a  picture  pro- 
gram is  dull,  it  cannot  be  dodged,  and  the  manager  will 
find  difficulty  in  filling  the  house  at  each  performance, 
and  that  is  what  he  is  in  business  for. 


For  these  reasons  the  wisdom  of  the  suggestion  in 
the  Journal  that  the  making  of  pictures  be  in  charge 
of  competent  and  experienced  picture  men  is  apparent. 

The  matter  of  the  acceptability  of  pictures  from  a 
local  viewpoint,  however,  is  one  that  lies  largely  with 
the  railway  management.  It  is  probable,  for  instance, 
that  a  film,  no  matter  how  well  designed,  that  revolves 
around  the  use  of  open  summer  cars  would  lose  much, 
if  not  all,  of  its  force  in  a  community  where  that  type 
of  car  is  never  seen.  Again,  traffic  pictures  taken 
in  a  city  that  has  broad  streets  would  seem  to  carry 
little  conviction  to  the  average  spectator  in  a  city  where 
all  thoroughfares  are  narrow.  There  would  be  un- 
reality in  the  atmosphere  of  such  pictures  which  would 
militate  against  the  lesson  of  the  film,  whatever  it 
might  be,  making  the  desired  and  necessary  impression. 

This  is  hardly  so  much  of  a  problem  for  the  railways 
which  are  contained  within  one  of  the  larger  cities. 
With  them  the  expenditure  of  several  thousand  dollars 
for  a  picture  wholly  local  in  its  scenes  might  well  be 
worth  while.  It  is,  however,  a  problem  of  some  moment 
to  the  properties  which  serve  the  smaller  cities,  or,  per- 
haps, a  chain  of  small  towns,  for  the  initial  outlay  for 
a  local  picture  might  prove  prohibitive. 

It  is  to  such  companies  as  the  latter  that  the  proposal 
to  make  pictures  which  can  be  used  widely  and  generally 
has  the  strongest  appeal,  and  certainly  the  develop- 
ment of  a  plan  to  this  end  will  be  awaited  with  interest 
by  many  of  them,  and  would  be  of  value  also  to  the 
larger  companies,  even  though  they  could  afford  to  have 
their  own  pictures  made. 

This  might  seem  like  a  difficult  task,  but  it  should 
not  be  deemed  impossible.  There  are  many  problems 
of  the  street  railways  that,  minor  details  excepted,  are 
about  the  same  throughout  the  country  and  in  the 
solution  of  which  the  understanding  and  co-operation 
of  the  public  is  necessary.  Films  dealing  with  one  or 
another  of  these  might  feel  the  way  to  effective  motion 
picture  publicity. 

One  such  problem  will  suffice  for  illustration.  A 
committee  of  the  American  Electric  Railway  Transpor- 
tation &  Traffic  Association  has  been  busy  for  the  last 
two  years  on  a  code  of  traffic  principles.  The  result 
of  its  work  will  be  a  generally  accepted  standard  dealing 
with  street  traffic  from  the  railway  point  of  view. 
Regulation  of  street  traffic  is  a  subject  of  very  general 
interest  in  all  cities,  large  and  small.  It  is  a  problem 
that  is  pressing  for  solution  more  and  more  each  year. 
No  doubt  an  interesting  film  could  be  built  around  this 
theme  and  no  doubt  many  persons  could  be  impressed 
with  the  need  of  local  regulation  and  the  direction  that 
regulation  should  take.  Salient  points  in  regard  to  de- 
lays to  traffic,  accidents  and  the  like  could  be  further 
impressed  upon  the  spectators  by  the  judicious  use  of 
motion  picture  graphic  charts.  Perhaps  arrangements 
could  be  made  for  the  use  of  localized  statistics  for  such 
charts  to  be  inserted  in  the  film,  bringing  this  phase  of 
the  film  close  to  home,  even  if  the  pictorial  views  must 
be  of  "foreign"  cities. 

Perhaps  a  better  topic  might  be  developed  for  the 
screen,  but  in  any  event  the  suggestion  of  the  Electric 
Railway  Journal  that  careful  consideration  be  given 
to  the  use  of  motion  pictures  for  publicity  purposes  de- 
serves the  attention  of  the  managements  of  properties, 
large  and  small,  throughout  the  country,  and  there  can 
be  no  better  time  for  the  inauguration  of  such  work 
than  right  now. 
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New  Car-Mileage  Report  System 

New  System  for  Keeping  Car-Mileage,  Taken  from 

Motorman's  Meter  Report  Record,  Adopted 

by  Tri-City  Railway 

THE  Tri-City  Railway  (Davenport,  Iowa)  installed 
100  Sangamo  meters  during  June,  1915,  and  twenty- 
five  additional  cars  were  equipped  with  meters  one 
year  later.  This  provides  a  complete  equipment  for 
all  single  cars.  Two-car  trains  are  not  equipped  with 
meters.  For  convenience  in  obtaining  and  record- 
ing car-mileage  the  Tri-City  Railway  has  re- 
cently adopted  a  new  system.  A  new  form  of  report 
card  has  been  adopted  which  includes  space  for  meter 
reports,  number  of  trips  and  mileage  made  on  one  side 
and  defect  reports  on  the  other.  As  every  car  taken 
out  of  the  carhouse  must  have  a  report  card  turned  in 
for  it,  this  provides  a  convenient  record  of  obtaining 
mileage  made  by  the  different  cars.  The  contract  under 
which  the  men  work  allows  a  motorman  fifteen  minutes 


Form   1063 

Trl-CIty  Railway  Company 

Motorman's  Daily  Car  and  Meter 
Report 

Car  No 

Have  you  tried  both  fenders  today 

Do  you  find  them  in  working  condi- 
tion   

Date 192..     Car  No 

Line 

Run  No Car  received  from . . 

A.M. 
Time  end P.M 

A.M. 
Time  atart P.M. 

Total   kw.-hrs 

Miles  from  car  house  to 

Cause 

Total  miles 

Report  defect  in  overhead  work  or 
track 

Miles  for  arsenal  car 

Line Tripper  Miles 

Conductor 

Motorman 

Make  out  a  card  for  each  car  used. 

REPORT  CARD  FOR  METER  READING  MILEAGE  AND 
. CAR  DEFECTS 

per  day  for  turning  in  meter,  accident  and  car  reports. 
Any  motorman  who  does  not  turn  in  reports  is  not 
allowed  this  time. 

As  a  convenience  in  carrying  out  this  system,  the 
correct  mileage  for  each  run  is  posted  at  the  station 
and  each  motorman  is  furnished  with  a  small  book  with 
the  number  of  miles  per  round  trip  on  each  line,  also  the 
distances  from  all  crossovers,  junctions  and  turning 
points.  This  enables  a  motorman  to  deduct  any  lost 
miles,  should  he  fail  to  make  a  complete  run,  and  so 
correct  his  report  for  the  actual  mileage  made. 

When  these  reports  are  turned  in  they  are  looked  over 
by  the  barn  foreman  for  car  defects  and  are  then  placed 


in  trays.  The  correct  mileage  for  each  run  is  stamped 
on  the  tray  so  as  to  make  it  easy  for  the  operating 
department  to  check  the  various  reports  for  any  wrong 
mileage  or  other  mistakes.  Where  mistakes  are  found, 
the  report  is  returned  to  the  motorman  and  a  correct 
report  is  put  in  its  place.  A  record  of  the  number  of 
bad  reports  sent  in  by  each  motorman  is  kept  and  every 
time  a  report  is  returned  to  a  motorman  the  number  of 
incorrect  reports  received  to  that  date  is  written  on  it. 
After  these  reports  are  checked  by  the  operating  depart- 
ment they  are  sent  to  the  meter  clerk  to  make  out  the 
car-mileage  per  line,  the  extra  car-miles  and  the  total 
car-miles.  He  also  makes  out  a  monthly  meter  record 
for  each  motorman. 

After  the  meter  clerk  has  finished,  the  reports  are 
sent  to  the  storeroom,  where  the  mileage  is  kept  for 
wheels,  gears,  pinions  and  lubricants.  This  new  system 
has  reduced  the  clerical  work  necessary  for  keeping 
mileage  records  by  about  50  per  cent  and  gives  each 
department  a  correct  record.  It  was  quite  a  task  to 
instruct  the  motorman  in  the  correct  method  of  figuring 
out  the  mileage,  but  now  for  every  thirty  days  there 
averages  but  one  incorrect  report  from  every  300.  An 
accompanying  illustration  shows  the  form  of  report 
card  used. 

Resolution  by  Investment  Bankers 

AT  THE  recent  annual  meeting  of  the  Investment 
,  Bankers'  Association  of  America,  held  in  Boston, 
a  resolution  was  adopted  on  Oct.  3  urging  co-operation 
between  investment  bankers  and  the  owners  and  oper- 
ators of  public  utilities  and  regulating  officials  in  laying 
the  salient  facts  of  public  utility  operation  before  the 
public.     The  full  text  of  the  resolution  follows: 

Whereas  sound  and  constantly  expanding  public  utilities 
are  essential  to  the  welfare  and  prosperity  of  the  com- 
munities served; 

Whereas  the  conditions  resulting  from  the  war  have  in- 
creased the  costs  of  utility  operation  and  of  new  money 
required  for  expansion,  and  prevented  the  growth  of  util- 
ity service  to  meet  the  increasing  requirements  of  the 
public  and  of  industry; 

Whereas  there  is  a  recognized  shortage  of  electrical 
power,  and  it  is  qf  vital  importance  to  the  industries  of  the 
country  that  means  be  found  for  providing  additional  power 
supply; 

Whereas  the  street  railway  systems  are  so  tied  into 
the  business  of  the  nation  that  their  rehabilitation,  main- 
tenance and  growth  must  be  permitted  and  provided  by  the 
public  dependent  on  their  efficient  service; 

Whereas  the  telephone  and  telegraph  have  become  so 
important  in  our  daily  business  and  social  life  that  they 
must  extend  their  service  daily  to  meet  the  public  demands; 

Whereas  the  diminishing  coal  resources  and  the  increas- 
ing demands  on  the  oil  supplies  throw  additional  burdens 
on  the  gas  industries  which  can  be  met  only  by  their 
expansion;  therefore,  be  it 

Resolved,  That  it  is  the  sense  of  the  board  of  governors 
of  the  Investment  Bankers'  Association  of  America  that 
there  should  be  co-operation  between  the  investment  bankers 
and  the  owners  and  operators  of  public  utilities  and  the 
regulating  officials  in  laying  before  the  public  full  informa- 
tion respecting  the  vital  importance  of  prompt  and  con- 
tinuing expansion  of  all  kinds  of  utility  service,  and  in 
encouraging  such  utility  regulation  as  will  provide  sound 
credit  as  the  basis  for  financing,  to  the  end  that  the  in- 
vesting public  may  provide  the  necessary  funds  by  invest- 
ment in  sound  public  utility  securities;  be  it  further 

Resolved,  That  copies  of  this  resolution  be  sent  to  the 
Governors  and  the  regulating  authorities  of  the  several 
states.  

The  Literary  Digest  quotes  extensively  from  an 
editorial  in  this  paper  urging  that  those  who  use  the 
highways  should  pay  for  their  maintenance,  or  at  least 
pay  more  than  those  who  do  not  use  the  highways  or 
who  use  them  little. 


News  of  the  EJedric  Railways 

FINANCIAL  AND  CORPORATE      •       TRAFFIC  AND  TRANSPORTATION 

PERSONAL  MENTION 


D.  U.  R.  Still  Fighting 

Alleges  Illegal  Use  of  Tax  Money  by 

City  in  Behalf  of  Municipal 

Railway   Project 

Argument  is  being  heard  before  the 
Supreme  Court  of  Michigan  at  Lansing 
in  the  suit  brought  on  the  motion  of  the 
Detroit  (Mich.)  United  Railway  seek- 
ing to  compel  Circuit  Judge  Henry  A. 
Mandell  to  issue  an  injunction  against 
the  city  of  Detroit  and  the  city  officials 
concerned  in  putting  out  electric  rail- 
way bonds  purchased  by  the  city  treas- 
urer and  sinking  fund  commission. 

The  Detroit  United  Railway  attorney 
argued  that  wrongful  use  was  made  of 
tax  money  by  the  city  treasurer  and 
sinking  fund  commission  in  the  pur- 
chase of  the  bonds.  He  also  argued 
that  since  the  city  charter  prohibited 
the  use  of  tax  money  in  building  or 
buying  a  railway,  the  bond  issue  was 
merely  a  subterfuge  for  evading  that 
provision  of  the  charter.  It  was  fur- 
ther claimed  that  the  sinking  fund 
commission  has  authority  to  buy  only 
such  city  bonds  as  are  an  outstanding 
debt  against  the  municipality,  and  that 
the  railway  bonds  which  had  never 
been  issued  did  not  constitute  an  out- 
standing   obligation. 

The  suit  is  characterized  by  Corpo- 
ration Counsel  Wilcox  as  an  attempt  on 
the  part  of  the  Detroit  United  Railway 
to  throttle  the  city  because  the  com- 
pany is  opposed  to  competition  in  the 
city  of  Detroit.  Mr.  Wilcox  maintains 
that  the  claims  of  the  Detroit  United 
Railway  have  already  been  disproved. 
The  bonds  which  were  purchased  by 
the  city  treasurer  and  the  sinking  fund 
commission  are  now  in  the  possession 
of  the  investing  public,  having  since 
been  sold.  The  sinking  fund  and  the 
money  in  the  city  treasury  ai-e  now  in- 

t£Ct. 

In  answering  the  claim  of  the  De- 
troit United  Railway  that  contracts  let 
by  the  city  for  approximately  30  miles 
of  municipal  railway  are  void  because 
they  were  made  before  the  money  was 
actually  obtained  for  the  railway  fund 
by  the  sale  of  the  bonds,  Mr.  Wilcox 
stated  that  the  Detroit  United  Railway 
ignores  the  fact  that  it  has  been  the 
practice  for  the  past  thirty  years  to 
enter  into  contracts  as  soon  as  bond 
issues  have  been  authorized  and  before 
the  bonds  were  actually  sold.  The 
validity  of  this  practice  has  never  been 
questioned  before.  The  statement  was 
made  that  the  sinking  fund  commission 
not  only  had  the  right  but  was  in  duty 
bound  to  purchase  the  bonds  since  it 
is  required  to  invest  its  money  in  city 
bonds  if  possible  and  at  that  time  there 
were  no  other  city  bonds  to  be  pur- 
chased in  the  market. 


While  the  Detroit  United  Railway 
contends  that  the  purchase  of  the  bonds 
out  of  tax  money  was  a  form  of  jug- 
gling funds,  it  is  claimed  that  the  city 
could  not  sell  the  bonds  since  Detroit 
can  pay  only  6  per  cent  interest  and 
the  loan  market  at  that  time  was  7  or 
8  per  cent.  Former  instances  were 
cited  where  the  city  had  to  buy  bonds 
in  abnormal  times,  in  order  to  allow 
the  carrying  on  of  municipal  work. 
This  action  was  never  questioned  be- 
fore. 

That  buyers  of  large  experience  have 
not  hesitated  to  purchase  these  bonds 
is  cited  as  evidence  that  the  suits  filed 
by  the  Detroit  United  Railway  are  not 
being  taken  seriously  by  the  public. 

In  the  claims  stated  by  the  Detroit 
United  Railway  it  is  held  that  the 
bonds  were  illegally  issued  and  that 
contracts  made  because  of  them  were 
made  illegal  inasmuch  as  at  the  time 
the  contracts  were  drawn  there  was  no 
money  in  the  railway  funds  with  which 
to  meet  the  obligations  involved.  The 
subsequent  sale  of  these  bonds  to  in- 
nocent purchasers  does  not  validate  the 
contracts  and  the  bonds  are  still  illegal, 
according  to  the  company.  It  asks  that 
the  court  issue  an  order  to  impound  the 
money  realized  from  the  sale  of  the 
bonds  to  the  public  so  that  the  city 
and  investors  might  be  protected. 


Curtail  Power  Consumption 

A  threatened  interruption  in  the 
railway  service  of  the  Milwaukee  Elec- 
tric Railway  &  Light  Company,  Mil- 
waukee, Wis.,  will  be  avoided  through 
the  co-operation  with  the  company  by 
the  business,  manufacturing  and  amuse- 
ment interests  of  the  city  in  tempo- 
rarily curtailing  their  use  of  electric 
energy  during  the  hours  from  7  a.m.  to 
7  p.m. 

Twelve  steel  manufacturers  who  are 
among  the  heaviest  users  of  electric 
power  in  Milwaukee  have  agreed  to 
close  their  electric  furnaces  one  day 
each  week,  two  closing  each  day.  Mil- 
waukee theaters  will  also  co-operate  by 
eliminating  all  out-door  advertising  for 
five  days  in  the  week,  from  Monday  to 
Friday  inclusive.  Similar  action  will 
be  taken  by  the  local  grain  milling 
interests.  The  Association  of  Com- 
merce will  endeavor  to  obtain  the  co- 
operation of  other  business  interests. 

The  power  shortage  has  been  caused 
by  an  unprecedented  demand  for  power. 
The  first  unit  of  a  new  power  plant 
now  under  construction  is  expected  to 
be  ready  for  service  in  the  near  future 
and  to  relieve  the  situation.  The  co- 
operation of  the  public  was  asked 
through  the  medium  of  large  advertise- 
ments in  the  Milwaukee  newspapers. 


$50,000,000  for  450,000  Hp. 

Mr.  Gaby  Continues  His  Testimony  on 

Hydro- Etadial  Costs — Estimates  of 

Prospective  Railway  Business 

At  the  sitting  of  the  Ontario  Hydro- 
radial  (Sutherland)  Commission  in  To- 
ronto, Ont.,  during  the  week  ended 
Oct.  23,  F.  A.  Gaby  dealt  with  the  Chip- 
pewa Canal  power  undertaking  now 
being  constructed  by  the  commission. 
The  estimated  cost  for  450,000  hp.  was 
$50,000,000.  In  addition  there  would 
be  160,000  hp.  from  the  Ontario  Power 
Company  and  50,000  hp.  from  the 
Canadian  Niagara  Power  Company  for 
which  the  Hydro  Commission  was  pay- 
ing $12  per  hp.,  and  S18  per  hp.  for 
an  additional  10,000  hp.  Mr.  Gaby 
stated  that  the  cost  would  be  $12  per 
hp.,  delivered  to  the  radial  railways  at 
Niagara,  and  that  after  construction 
and  maintenance  charges  were  added 
this  was  $2  to  $3  per  hp.  higher  than 
was  charged  today. 

200,000  Hp.  at  Chippewa 

The  original  estimates  for  the  Chip- 
pewa Canal  power  scheme  called  for 
only  200,000  hp.,  while  the  present 
plans  provided  for  450,000  hp.,  which 
could  be  developed  for  $9  per  hp.  per 
year. 

With  respect  to  the  Toronto-St.  Cath- 
arines radial  electric  railway  as  pro- 
jected. Mr.  Gaby  estimated  that  550,- 
000  tons  of  general  merchandise  would 
be  handled,  of  which  300,000  tons 
would  be  in  carload  lots.  Most  of  this 
would  come  from  the  urban  districts, 
while  65,000  tons  would  come  from 
Hamilton. 

On  the  Toronto  &  Suburban  line  the 
Hydro  Commission  was  prepared  to 
spend  some  $287,900  on  improvements 
which  would  greatly  better  the  serv- 
ice. A  deficit  was  anticipated  under 
Hydro  management  at  first,  but  Mr. 
Gaby  expected  the  increase  in  business 
to  care  for  increasing  operating  costs. 

Operating  Ratio  Advancing 

On  the  London  &  Port  Stanley,  now 
under  Hydro  supervision,  the  operating 
expenses  in  pioportion  to  revenue  had 
been  66  per  cent  in  1916,  69  per  cent 
in  1919  and  75  per  cent  in  1920. 

On  the  Toronto  &  Eastern  Railway, 
Mr.  Gaby  stated  that  when  completed 
and  extended  into  the  centre  of  Toronto, 
the  Hydro-radial  line  expected  to  handle 
75  per  cent  of  the  downtown  traffic 
from  the  Danforth  district  within  a 
quai'ter-mile  radius  of  the  route  dur- 
ing rush  hours,  and  60  per  cent  during 
non-rush  hours. 

At  the  sitting  on  Oct.  21  Mr.  Gaby 
submitted  estimates  showing  a  total  of 
320  miles  of  track. 
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Mr.  Mitten  Outlines  His  Attitude  | 

Reluctantly  Accepts  Commission's  Order  for  Seven-Cent  Cash  Fare — 
Men  Will  Receive  Higher  Wages  at  Once 

Thomas  E.  Mitten,  president  of  the  Philadelphia  Rapid  Transit  Company, 
has  announced  that  the  company  will  accept  the  order  of  the  Pennsylvania  Public 
Service  Commission  fixing  the  fare  to  be  charged  in  Philadelphia  after  Nov.  1 
at  7  cents  cash,  four  tickets  for  25  cents.  At  the  same  time  Mr.  Mitten  makes  it 
plain  that  he  is  keenly  disappointed  that  the  commission  has  seen  fit  to  impose 
upon  the  P.  R.  T.  a  form  of  fare  increase  for  which  it  has  not  asked.  Mr. 
Mitten  has  also  announced  that  the  company  on  Nov.  1  will  begin  paying  its 
carmen  at  the  rate  of  72.5  cents  an  hour,  and  that  they  will  be  given  back  pay 
as  soon  as  funds  are  available.  The  amount  of  back  pay  due  the  men  approxi- 
mates $1,000,000. 

OFFICIALS  of  the  company  esti- 
mate that  the  7-cent  fare  with 
reduced-rate  tickets,  free  trans- 
fers and  3-cent  exchanges,  will  yield 
less  in  revenue  than  the  straight  5-cent 
rate  sought  by  Mr.  Mitten.  Before  the 
Public  Service  Commission  had  an- 
nounced its  decision.  President  Mitten 
was  asked  whether  he  was  willing  to  try 
out  any  fare  plan  other  than  the  one 
he  had  proposed.  He  declined  to  answer 
the  question.  It  is  believed  now  that  he 
is  quite  willing  to  give  the  commission's 
plan  a  fair  trial,  knowing  that  if  it 
proves  unsuccessful,  the  blame  cannot 
be  put  upon  him. 


Management  Disappointed 
Posters  defining  the  company's  atti- 
tude have  been  placed  in  all  the  cars. 
'  These   posters  addressed  to  the  riding 
public  read  as  follows: 

The  Public  Service  Commission  orders 
P.  R.  T.  to  collect  7  cents  cash,  four  tickets 
for  25  cents,  commencing  Nov.   1,  1920. 

P.  R.  T..  men  and  management,  fought 
hard  for  the  5-cent  fare  and  thank  you 
heartily  for  your  most  generous  help  and 
appreciation.  We  are  surprised  and  sorry 
that  your  b:g  petition  and  your  voluntary 
payment  of  the  second  fare  did  not  receive 
more  favorable  consideration. 

P.  R.  T.,  men  and  management,  value 
your  friendship.  We  will  try  to  hold  the 
short  distance  riders  by  giving  you  the  very 
best  service  possible  under  present  condi- 
tions. 

In  announcing  to  the  men  that  pay- 
ment of  the  higher  wages  would  begin 
at  once,  Mr.  M'tten  said: 

We  are  not  quitters  ;  we  are  not  cowards. 
You  must  not  feel  that  this  is  a  defeat,  be- 
cause if  you  will  remember  when  Tulley  and 
I  trie<l  to  teach  you  nine  years  ago  what 
was  in  our  minds  in  regard  to  the  results 
to  be  secured  by  co-operation,  we  had  more 
than  one  disappointment  and  you  did  not  be- 
lieve it  in  one  telling.  Now  the  tables  are 
turned  and  you  have  become  the  teachers. 
You  are  trying  to  tell  the  world  how  peace- 
ful relations  can  be  established  and  main- 
tained between  capital  and  labor  under  our 
co-operative  plan,  and  what  wonderful  eco- 
nomic results  have  been  here  secured. 
Politicians  to  Blame 

You  are  trying  to  tell  Philadelphia  and 
certain  politicians  that  their  failure  to  rec- 
ognize our  good  work  and  great  accomplish- 
ment cannot  disturb  the  integrity  of  our 
organization.  Courage  is  sustained  when 
the  cause  is  just.  Setbacks  such  as  we  have 
Just  received  only  serve  to  stiengthen  our 
determination,  even  as  the  healthy,  well- 
nourished  tree  is  strengthened  when  its  en- 
ergy is  driven  back  to  its  roots  by  the 
pruning  of  its  branches.  Strike  talk  must 
he  discouraged  for  that  harks  back  to 
earlier  days.  Strikes  are  the  weapon  of  the 
ignorant ;  persuasion  and  persistency  in  the 
right  are  our  great  weapons  and  must  pre- 
vail. 

You  are.  I  am  confident,  going  through 
with  this  fight  in  the  same  dignified  way 
that  you  have  thus  far.  This,  despite  the 
aliuse  of  the  Councilmen  when  you  went 
down  to  present  your  petition,  despite  the 
thing  that  has  been  done  to  us  here  and 
now. 

There  is  unquestionably  in  this  commu- 
nity a  feeling  that  we  have  been  wrongly 
dealt  with.     Our  best  remedy  is  to  let  that 


seed  sink  in  and  flourish.  We  have  the 
right  of  this  question  and  it  is  going  to  be 
impressed   upon   the  people. 

We  must  not  talk  against  our  govern- 
ment, because  in  America  our  government  is 
of  ourselves.  We  all  have  our  votes.  We 
ourselves  select  our  representatives.  To 
find  fault  with  our  hand  because  it  is  not 
clean  and  therefore  desire  to  cut  it  off  is 
futile.  We  would  clean  our  hand  and  it  Is 
again  a  useful  member.  So  it  is  for  us  to 
work    for    clean    government 

Company's  Caise  Jr.sT 

The  unrest  of  today  that  we  see  through- 
out the  world  is  born  of  distrust  and  dis- 
belief in  the  good  intent  of  those  in  high 
places.  P.  R.  T.  men  and  management 
have  confidence  in  each  other,  and  as  sure- 
ly as  you  and  I  now  sit  here  we  will  suc- 
ceed. Every  seeming  defeat  we  meet,  such 
as  now,  but  strengthens  us,  strengthens  our 
purpose  and  weakens  our  enemy.  Why? 
Because  we  are  right  and  right  must  pre- 
vail. 

I  do  not  want  you  to  lose  your  dignity 
with  your  passengers.  You  will  be  asked, 
particularly  by  those  who  are  not  overly 
well  educated,  why  this  increased  fare?  I 
know  what  you  have  been  saying;  I  know 
what  I  would  be  inclined  to  say,  but  I  don't 
want  you  to  say  it.  This  Is  the  reason  for 
the  window  sign,  which  will  have  been 
placed  in  the  cars.  Take  the  contents  of 
this  window  sign  for  your  text  and  you 
cannot  go  wrong.  We  cannot  lose  so  long 
as  our  cause  is  just.  We  have  got  the 
money   to   pay   our  rent. 

We  will  start  our  new  wage  scale  Nov. 
1  and  we  will  accumulate  the  rest  of  the 
money  as  quickly  as  we  can  for  your  back 
pay.  The  amount  due  you  for  back  pay  up 
to  Nov.  1,  when  we  begin  paying  on  the 
higher  scale  of  wages,  will  be  about  $1,000- 
000.  and  when  we  pay  this  to  you  we  will 
try  to  pay  it  in  one  lump  sum,  so  that  you 
may  put  it  away  and  add  it  fo  your  savings, 
for  as  sure  as  we  are  sitting  here  the  time 
is  coming,  and  coming  soon,  when  prices 
will  be  lower,  houses  will  be  cheaper,  and 
every  dollar  you  save  now,  in  your  saving 
account,  will  have  at  least  $2  worth  of  pur- 
chasing value  in  days  to  come. 


Removal  of  New  Jersey  Commis- 
sioners Before  Court 

The  Senate  of  New  Jersey,  in  special 
session,  has  refused  to  confirm  the  ap- 
pointment of  the  new  Board  of  Utility 
Commissioners,  named  recently  by  Gov- 
ernor Edwards.  In  consequence  it  is 
expected  the  whole  matter  will  now  be 
threshed  out  through  quo  warranto  pro- 
ceed'ngs  instead  of  certiorari. 

Supreme  Court  Justice  Swayze  re- 
fused to  issue  a  writ  of  certiorari 
against  the  Governor  at  the  behest  of 
the  members  of  the  old  board  to  review 
the  executive's  action. 

The  Senate  in  refusing  to  confirm  the 
nominations  referred  them  to  the  judi- 
ciary committee.  The  Senate  also 
asked  Attorney-General  McCran  to 
determne  the  legality  of  the  Gov- 
ernor's act. 

It  is  expected  that  the  Attorney-Gen- 
eral will  apply  for  a  writ  of  quo  war- 
ranto to  require  the  members  of  the 
present  commission  to  show  by  what 
right  they  hold  office. 


In  commenting  on  the  refusal  of  the 
Senate  to  confirm  the  nominations, 
Governor  Edwards  said: 

It  is  the  plain  duty  of  the  Senate  to  act 
upon  the  appointment  of  the  new  commis- 
sioners. They  have  the  right  of  rejection 
if  in  their  judgment  any  of  the  men  I  have 
nominated  are  improper  appointments,  but 
they  have  no  right  to  hold  up  the  business 
of  the  state  by  a  refusal  to  act  at  all. 

The  message  sent  by  Governor  Ed- 
wards to  the  Senate  with  the  nomina- 
tion was  as  follows: 

,\s  vou  are  perhaps  aware,  charges  w^re 
filed  with  me  by  the  city  of  Jersey  City 
against  John  W.  Slocum,  Oeorge  F.  Wright, 
Harry  I-.  Knight  and  Andrew  Gaul.  Jr., 
former  members  of  the  Board  of  Public 
Utility  Commissioners,  for  neglect  of  duty 
and  misconduct  in  office.  In  accordance  wit  i 
the  provisions  of  the  statute,  copies  of  such 
charges  were  served  upon  those  former 
members  and  protracted  hearings  held. 

Full  opportunity  was  given  for  the  pres- 
entation of  evidence  by  both  sides.  The 
result  of  the  hearing  was  my  finding  that 
the  charges  had  been  proved.  I  accoidingly 
removed  the  said  persons  a>*  members  of 
said  Board  of  Public  Utility  Commis- 
sioners. 

It  therefore  becomes  necessary  for  me  to 
make  certain  nominations  to  fill  the  vacancy 
caused  by  such  action.  Those  nominations 
accompany   this   message. 

It  may  be  suggested  that  the  removal  of 
the  persons  in  question  was  without  war- 
rant in  law,  and  for  that  reason  your  hon- 
orable body  should  not  act  to  confirm  the 
new  appointments.  It  is  a  sufflc'ent  answer, 
it  seems  to  me.  to  say  that  the  Supreme 
Court,  to  which  the  removed  persons  ap- 
plied for  relief,  has  refused  to  review  the 
action    of    the    Executive    Department. 


Improvements  at  Springfield  Are 
Progressing  Satisfactorily 

Early  in  the  year  the  Chamber  of 
Commerce  of  Springfield,  Mass.,  de- 
clared in  favor  of  a  monopoly  of 
transportation  by  the  Springfield 
Street  Railway  under  proper  regula- 
tion and  guaranties.  The  wisdom  of 
this  action  was  certified  to  when 
Peter  Witt  presented  his  report  on  the 
Springfield  Street  Railway  as  an  in- 
vestigator employed  by  the  city  of 
Springfield. 

During  the  winter  the  officials  of  the 
chamber  held  several  meetings  with 
officers  of  the  Springfield  Street  Rail- 
way with  a  view  to  securing  the  ex- 
tension of  the  Carew  Street  line  to 
East  Springfield,  the  double  tracking 
of  the  St.  James  Avenue  line  from 
Thompson  Street  to  the  Westinghouse 
plant,  and  the  extension  of  the  Page 
Boulevard  line  to  connect  with  the 
Indian  Orchard  line. 

The  railway  from  the  beginning 
recognized  the  necessity  for  this  work, 
but  was  unable  to  finance  the  exten- 
sions. The  officials  of  the  company 
realized  that  the  Chamber  of  Commerce 
is  not  a  financing  organization,  but 
that  the  extensions  were  necessary,  and 
that  the  transportation  facilities  of  the 
city  must  keep  pace  with  its  other 
activities. 

The  Chamber  of  Commerce  decided 
to  help  sell  $300,000  of  bonds  of  the 
railway,  this  being  the  amount  neces- 
sary to  finance  the  projects  mentioned. 
This  issue  has  now  been  nearly  all  sub- 
scribed. The  railway  began  the  con- 
struction of  the  lines  some  time  ago, 
and  by  the  end  of  the  year  hopes  to 
have  the  new  routes  in  operation. 
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Employees  Before  Court  in  Receivership  Case 

Kansas  City  Trainmen  Ask  Court  to  Retain  Present  Management 
and  Preserve  Pleasant  Relations 

The  presentation  by  representatives  of  employees  of  the  Kansas  City  (Mo.) 
Railways  of  a  promise  and  petition  was  one  of  the  striking  features  of  the 
receivership  hearing  in  Kansas  City  on  Oct.  21.  The  employees  promised  their 
co-operation  in  operation  and  service  to  the  public,  declared  that  they  expected 
and  would  promote  uninterrupted  service  and  asked  that  present  pleasant 
relations  with  officials  be  continued.  Judge  K:mbrough  Stone,  on  the  bench, 
expressed  appreciation  of  the  spirit  in  which  the  petition  was  offered,  and  said 
that  the  employees'  suggestions  would  be  considered. 


ONE  of  these  suggestions  was  that 
Col.  Philip  J.  Kealy,  president,  be 
made  a  receiver,  or  continued  as 
operating  head  of  the  company.  Colonel 
Kealy,  immediately  after  the  petition 
was  presented,  declared  that  he  had  not 
been  aware  that  such  a  recommenda- 
tion was  being  considered  and  that  it 
was  unauthorized.  He  asked  that  the 
petition  be  disregarded  as  to  himself. 

Mr.  Pew  Speaks  for  Men 

The  employees  were  represented  be- 
fore the  court  by  John  P.  Pew.  He  said 
that  he  did  not  appear  in  behalf  of  any 
one  party  of  the  receivership  proceed- 
ing, but  desired  to  speak  for  a  moment. 
He  explained  that  when  the  employees 
learned  that  the  receivership  proceed- 
ing was  pending,  they  voluntarily  cir- 
culated petitions  for  signature  and  sub- 
sequently asked  him  to  appear  for 
them.  He  represented  3,300  working 
people.  The  position  of  the  employees 
was  this: 

Perhaps  6ii  per  cent  of  the  gro-ss  receipts 
of  the  company  go  to  pay  for  labor.  Of 
every  8  cents  you  deposit  for  a  fare  prac- 
tically a  nickel  goes  to  pay  for  labor.  The 
pay-roll  is  about  $6,000,000  a  year.  Their 
attitude  is  that  the  first  interest  to  be  con- 
sidered is  the  public ;  that  the  next  interest 
to  be  considered  is  the  interest  of  the  em- 
ployees I  and  the  third  the  property.  The 
property,  indeed,  has  right  in  this,  but  what 
it  gets  is  incidental  to  these  others,  and 
unless  these  others  are  considered  first  then 
property   rights   are   of   little    value. 

He  said  that  following  the  strike  in 
December,  1918,  a  new  operating  organ- 
ization had  been  built  up  around  200 
platform  men  who  remained  in  the 
service  of  the  company.  Moreover,  a 
most  comprehensive  plan  had  been  de- 
vised for  collective  bargaining  and  for 
the  settlement  of  grievances,  the  details 
of  which  were  set  out  in  a  book  which 
he  offered  as  evidence.  Since  Decem- 
ber, 1918,  no  grievance  had  come  up 
for  settlement  that  had  passed  beyond 
the  division  committee.  He  then  read 
the  objects  sought  to  be  attained  by 
the  Kansas  City  Railways  Employees' 
Brotherhood. 

Employees  Promise  Co-operation 

In  concluding  Mr.  Pew  said  the  em- 
ployees promised  the  court,  the  re- 
ceivers and  the  people  of  Kansas  City 
that  "we  will  work  whole-heartedly  and 
together  for  the  good  of  the  company 
and  for  service  to  the  public.  Under 
no  circumstances  will  we  permit  any 
interruption  of  this  service."  The  em- 
ployees desired: 

(1)  That  no  outside  labor  interest  or 
those  not  in  the  company's  employ  be 
given  any  part  in  the  present  proceed- 
ings.    (2)  That  nothing  be  done  to  dis- 


turb the  pleasant  relations  existing 
between  the  employees  and  their  oflfi- 
cers.  (3)  That  Col.  P.  J.  Kealy  be 
retained  either  as  a  receiver  or  as  the 
operating  head  of  the  company. 

Mr.  Pew  apologized  for  speaking  in 
behalf  of  parties  not  in  actual  interest 
to  the  suit,  but  expressed  the  belief 
that  the  court  would  welcome  the  sug- 
gestions of  the  employees  and  heed 
their  request. 

Mr.  Kealy  at  this  point  stated  to  the 

court  that  he  should  like  the  record  to 

show  that  the  matter  which  Mr.  Pew 

stated  came  to  him  as  a  great  surprise; 

that   it   was   not   authorized   and   that 

while  he  appreciated  the   compliment, 

he  would  not  have   the  court  consider 

the  matter  as  authorized  by  him.     He 

respectfully  requested  that  his  name  be 

withdrawn  from   any  consideration   in 

the  matter  suggested  by  Mr.  Pew.    He 

said: 

It  is  emiiarrassing  and.  while  compli- 
mentary, I  should  like  the  court  to  consider 
the  withdrawal  of  my  name  under  the 
circumstances. 

The  court  said  that  it  was  a  source 
of  gratification  to  know  that  the  atti- 
tude of  the  employees  was  as  stated. 
Assurance  was  given  that  the  sugges- 
tions from  the  men  would  be  carefully 
considered. 

Except  for  the  preamble  the  petition 
presented  by  Mr.  Pew  was  as  follows: 

Since  the  appointment  of  a  temporary 
receiver  there  have  daily  apiteared  in  the 
newspapers  statements  that  numerous  in- 
terests would  ask  representation.  "We 
respectfully  submit  that  the  interests  of 
the  3,500  men  whose  dally  labors  make 
l)ossible  this  public  service,  and  whose 
livelihood  is  dependent  upon  the  success  of 
this  company,  are  just  as  important  as 
those  of  financial  and  civic  interests. 

There  have  been  rumors  that  those  who 
left  the  service  in  December,  1918,  without 
warning  to  the  public,  causing  tremendous 
financial  loss  to  Kansas  City,  and  untold 
inconvenience  to  the  public,  would  attempt 
either  openly  or  otherwise  again  to  inter- 
fere in  the  operation  of  this  property.  Such 
an  attempt  if  successful  could  only  result 
in  bad  feeling,  factional  strife  and  again 
allow  of  the  interference  of  foreign  agita- 
tors in  the  present  situation. 

Labor  Situation  Good 

The  labor  situation  on  this  property  is 
without  question  the  best  in  its  history. 
The  feeling  between  employees  themselves 
and  the  relations  between  them  and  their 
officials  are  those  of  co-operation,  mutual 
help  and  square  dealing.  Collective  bar- 
saining  has  been  provided  for  and  griev- 
ances are  immediately  adjusted.  In  the 
past  eighteen  months  under  our  present 
officials  this  organization  has  been  de- 
veloped from  iiractically  nothing  to  its  pres- 
ent state  of  efficiency.  There  are  today 
only  about  600  in  the  employ  who  were  here 
prior  to  December.  1918. 

We  therefore  respectfully  petition  the 
court : 

1.  That  no  outside  labor  interest  nor 
those  not  in  the  company's  employ  be  given 
any  part  in  the  present  proceedings. 

2.  That  nothing  be  done  to  disturb  the 
present  pleasant  relations  existing  between 
the  employees  and  their  officials.  3.  That  Col. 
P.    J.   Kealy,    under   whose   leadership  Jthis 


organization  has  been  built  up.  be  retained 
either  as  a  receiver  or  as  the  operating 
head  of  the  company.  We  have  confidence 
in  his  ability  and  we  know  that  the  spirit 
of  co-operation  he  has  made  possible  will 
result  If  possible  in  better  operation  than  at 
present. 

Should  a  different  man  be  placed  at  the 
head  of  this  property  it  would  require 
months  for  him  to  familiarize  himself  with 
the  organization,  the  property  and  the  serv- 
ice. The  employees  would  be  at  a  dis- 
advantage, as  would  the  public 

Employees  Promise  Co-opbratiox 

On  our  part  we  promise  the  court,  tlie 
receivers  and  the  people  of  Kansas  City 
that  we  will  work  whole  heartedly  and 
together  for  the  good  of  the  company  and 
for  service  to  the  public.  That  under  no 
circumstances  will  we  permit  any  inter- 
rui>tion   of   this  service. 

This  petition  is  the  joint  effort  of  the 
Kansas  City  Railways  Employees  Brother- 
hood, to  which  over  2.0OO  employees  belong, 
and  of  the  presentation  committees  elected 
by  and  representing  every  employee  of  the 
company.  It  is  the  outgrowth  of  a 
unanimous  feeling  that  we  have  won  the 
right  to  ask  represe'ntation  before  the 
court. 

The  amounts  opposite  our  names  are 
subscribed  for  the  purpose  of  employing 
counsel  and  defraying  our  expenses  in  the 
present   proceedings. 

On  Oct.  22  Colonel  Kealv  addressed 

his  fellow  employees  as  follows: 

Your  action  I)efore  the  Federal  Court 
yesterday  is  one  of  tlio  most  remarkable 
examples  of  loyalty  .ind  co-operation  in  the 
history  of  the  electric  railway  industry. 
There  should  now  be  no  nuestion  in  the 
mind  of  anyone  where  this  organization 
stands  in  relation  to  agitators,  dictators  or 
outside  labor  interference.  You  have  dem- 
onstrated that  you  are  able  to  conduct  your 
own  affairs  without  such  influence :  that 
you  have  all  the  necessary  machinery  for 
collective  bargaining,  and  that  you  have 
the  ability   to  use   it. 

I  cannot  find  words  to  express  mv  deep 
gratitude  for  your  expression  of  confidence. 
There  have  been  many  heaxT  responsi- 
bilities connected  with  the  Kansas  City 
Railways,  especially  during  the  troublous 
times  of  the  past  eighteen  months.  The 
knowledge  that  T  have  had  the  respect  and 
loyalty  of  my  fellow  employees  has  light- 
ened this  load  and  made  a  most  arduous 
task    a   pleasure. 

In  the  pending  proceedings  I  havo  no 
personal  ambition.  I  have  long  looked  for- 
ward to  the  day  when  I  could  with  a  clear 
conscience  lay  down  the  responsibilities  my 
position  imposed,  when  I  could  escaiw"  the 
ofttimes  unfriendly  criticism  and  publicity. 
I  had  thought  the  time  had  come  when  I 
could  step  aside. 

However,  if  I  should  be  asked  to  continue 
the  work  we  have  carried  on  together,  my 
acceptance  would  be  only  because  of  your 
wishes,  and  in  the  knowledge  that  I  have 
behind  me  the  united  and  loyal  co-operation 
of  a  wonderful  organization. 

Should  my  connection  with  the  organiza- 
tion be  severed,  however.  I  shall  take  away 
with  me  the  knowledge  that  I  have  enjoyed 
your  friendship  and  respect,  and  that  your 
co-operation  has  made  possible  the  progress 
we  have  made  in  the  past  year.  This 
knowledge  is  sufficient  reward.  Your  action 
will  remain  a  treasured"  memory.  With  all 
my  heart   I  thank  you. 

-As  noted  elsewhere  in  this  issue 
Francis  M.  Wilson  and  Fred  W.  Flem- 
ing have  been  named  permanent  re- 
ceivers of  the  railwav. 


Seattle  Men  Want  Seventy- 
five  Cents 

Trainmen  of  the  Seattle  (Wash.) 
Municipal  Railway  have  applied  to 
Mayor  Hugh  M.  Caldwell  for  a  con- 
ference, with  a  view  to  revising  their 
contract,  looking  toward  increased 
wages.  The  communication  to  the 
Mayor  points  out  that  at  a  special 
meeting  of  the  railway  employees  on 
Oct.  8  it  was  decided  to  ask  for  a  con- 
ference between  the  employees,  the 
Mayor  and  D.  W.  Henderson,  superin- 
tendent of  street  railways,  "at  the 
earliest  possible  date."  Among  the 
demands  of  the  men  are  the  following: 
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All  motormen  and  conductors  to  be 
paid  75  cents  an  hour;  the  regular 
day  to  be  eight  hours,  with  time  a  half 
for  all  time  over  eight  and  a  half  hours ; 
guarantee  of  eight  hours'  pay  a  day, 
seven-hour  runs  to  be  considered  a 
regular  run;  all  runs  not  completed  in 
ten  consecutive  hours  to  be  paid  half 
time  for  all  time  intervening.  This 
affects  "swing  runs,"  where  men  work 
two  or  three  hours,  then  are  off  for 
three  or  four  hours,  and  return  for  a 
second  shift.  The  men  also  ask  that 
75  per  cent  of  the  runs  be  made  straight 
through. 

All  trainmen  who  work  as  extra  men 
to  be  guaranteed  $150  a  month;  all 
regular  Sunday  and  holiday  runs  to  be 
completed  in  4J  to  six  hours,  the  same 
to  pay  eight  hours;  allowance  for  the 
ten  minutes  spent  at  the  carhouse  after 
reporting  and  before  taking  their  cars; 
allowance  of  fifteen  minutes  extra  time 
each  day  to  turn  in  daily  reports;  extra 
time  when  relieving  crews  where  it  is 
necessary  to  repoi-t  at  the  carhouse 
earlier  than  the  customary  ten  minutes ; 
guarantee  of  eight  hours  when  regular 
runs  are  canceled;  discontinuance  of 
the  practice  of  allowing  men  who  have 
worked  regular  runs  to  take  trippers  or 
do  other  extra  work;  this  change,  the 
letter  says,  is  designed  to  distribute  the 
work. 

Mayor  Caldwell  has  not  yet  replied  to 
the  communication,  or  indicated  what 
action  will  be  taken. 


Welfare  Reports  Published 

The  reports  of  the  welfare  depart- 
ments of  the  Interborough  Rapid  Tran- 
sit and  the  New  York  Railways  for  the 
year  ended  June  30  have  just  been 
made  by  H.  H.  Vreeland,  director  of 
welfare.  The  policy  of  the  organiza- 
tions is  to  benefit  each  and  every 
employee  physically,  mentally  and 
morally.  The  work  is  carried  out  under 
definite  and  concrete  rules  of  helpful- 
ness. The  Bureau  of  Nurses  alone 
made  a  total  of  2,925  calls  upon  the 
sick. 

Finding  employment  for  the  idle 
and  assisting  widows  of  employees  to 
obtain  the  State  Widow  Pension,  send- 
ing employees  to  the  country  to  re- 
gain their  strength  and  vigor  are  also 
practical  demonstrations  of  what  these 
benevolent  organizations  have  been 
doing. 

Not  satisfied  with  caring  for  the 
physical  comforts  of  the  employees 
the  Interborough  and  the  New  York 
Railways'  welfare  organizations  offer 
educational  advantages  in  the  school 
for  operators  where  training  in  the 
elementary  theory  of  electricity  is 
given. 

In  the  matter  of  purely  social  ac- 
tivities in  the  intei-est  of  the  enter- 
tainment of  the  employees  in  their  non- 
working  hours  the  past  year  has  been 
a  very  successful  one.  The  reports  in 
detail  are  given  in  the  October  issues 
of  the  Interborougli  Bulletin  and  the 
New  York  Railways  Employees'  Maga- 
zine. 


Toledo  Awaits  Local  Election 

Settlement  of  Franchise  Matter  There 

Overshadows  the  National 

Issues 

The  fight  for  a  railway  settlement  in 
Toledo,  Ohio,  assumed  toward  the  close 
of  the  campaign  more  importance  than 
the  national  contests.  The  vote  on  Nov. 
2  will  be  a  double  one  with  the  pos- 
sibility of  approval  of  both  municipal 
ownership  and  service-at-cost  plans  as 
submitted. 

M.  O.  Defeat  Predicted 

On  Oct.  28  the  indications  were  that 
the  twin  bond  issues  for  a  municipal 
line  will  be  defeated.  Very  little  cam- 
paigning has  been  done  in  the  city  in 
behalf  of  the  municipal  ownership  pro- 
posal, members  of  the  municipal  own- 
ership commission,  which  drafted  the 
ordinance,  centering  their  energies  on 
a  drive  against  the  service-at-cost 
franchise. 

The  election  will  provide  Toledo  citi- 
zens with  the  opportunity  of  making  a 
definite  and  clean  settlement  of  a  prob- 
lem that  has  kept  the  city  from  de- 
velopment for  many  years.  The 
Doherty  interests  have  operated  the 
lines  of  the  Toledo  Railways  &  Light 
Company  for  more  than  six  years. 
They  inherited  a  bitter  fight  for  fran- 
chise renewals.  Past  history  has  been 
dragged  into  the  present  battle  for  the 
service-at-cost  plan. 

W.  L.  Milner,  chairman  of  the  cost- 
of-service  commission,  has  made  a 
strong  campaign  for  his  ordinance. 
This  measure  Mr.  Doherty  and  other 
railway  experts  have  declared  to  be  one 
of  the  best  of  its  kind  even  though  the 
company  was  forced  to  yield  on  many 
disputed  questions.  Of  the  two  after- 
noon dailies,  the  News-Bee  is  fighting 
the  franchise  and  favoring  the  munic- 
ipal ownership  propositions.  Negley  D. 
Cochran,  its  editor,  has  made  a  pei-- 
sonal  matter  of  the  question  with  Nat 
Wright,  editor  of  the  Blade.  The  News- 
Bee  has  opposed  a  settlement  of  the 
issue  for  several  years.  Its  editor  once 
served  on  a  commission  which  drafted 
a  community  ownership  plan  which 
at  no  time  during  the  pending  discus- 
sion had  a  chance  for  adoption.  Many 
of  the  provisions  of  this  grant,  how- 
ever, were  better  for  the  railway  than 
the  present  service-at-cost  franchise, 
which  he  is  opposing. 

Railway  Ousted  Last  Year 

At  the  primary  election  municipal 
ownership  was  given  a  dreadful  thrust. 
A  few  more  than  20,000  voted  on  the 
measures.  The  registration  for  the 
Presidential  election  has  totalled  more 
than  89,000  and  will  be  the  largest  ex- 
pression ever  polled  on  any  railway 
matter  in  Toledo.  It  is  thought  the 
majority  of  the  women  voting  will  sup- 
port the  service-at-cost  plan. 

It  is  nearly  a  year  since  the  famous 
ouster  ordinance  went  into  effect.  That 
measure  was  directly  responsible  for 
the  negotiations  which  have  led  to  the 
plan  of  settlement  now  before  the 
people. 


Algiers-Gretna  Men  Vote  to  Strike. 

— Motormen  and  conductors  of  the 
South  New  Orleans  Light  &  Traction 
Company  operating  between  Algiers 
and  Gretna,  La.,  have  voted  to  strike 
on  Nov.  1  unless  granted  an  increase 
in  wages.  The  officials  of  the  com- 
pany believe  there  will  be  an  amicable 
arrangement  between  the  company  and 
the  employees  in  view  of  the  hoped- 
for  increase  in  fares.  The  wage  de- 
mand will  probably  be  granted  to  the 
men  if  the  Commission  Council  of  New 
Orleans  passes  favorably  upon  the  ap- 
plication of  the  company  for  increased 
rates. 

Cities  Asked  to  Operate  Lines. — 
General  Manager  Pulliam  of  the  Wis- 
consfti  Public  Service  Company,  after 
testifying  before  the  Wisconsin  Rail- 
road Commission  that  service  in  Mani- 
towac  and  Two  Rivers  is  given  at  a 
loss,  invited  these  cities  to  take  over 
the  lines  and  operate  the  cars.  The 
city  is  asking  for  extension  of  lines 
on  the  west  and  south  sides.  On  the 
other  hand,  the  company  is  demanding 
increased  fare  on  city  lines,  dismissal 
of  the  petition  for  extensions,  and  the 
right  to  remove  tracks  on  certain 
streets.  The  city  contends  that  if  the 
proper  extensions  were  made  the  lines 
could  be  operated  at  a  profit  for  the 
company.  The  matter  is  pending 
before  the  Railroad  Commission. 

City  Planning  Commission  Promot- 
ing Inquiry. — The  City  Planning  Com- 
mission of  Kansas  City,  Mo.,  has  ap- 
pointed subcommittees  to  investigate 
and  report  on  the  following  subjects  of 
improvement:  Transportation,  indus- 
try, commercial  districts,  highways, 
zoning,  residential  districts,  recreation. 
The  committees  have  available  data  in- 
cluded in  a  report  by  George  E.  Kess- 
ler,  adviser  to  the  board  of  park  com- 
missioners. Mr.  Kessler  made  a  report 
of  similar  import  more  than  twenty-five 
years  ago,  and  as  engineer  assisted  in 
putting  that  report  on  the  landscape 
as  the  present  park  and  boulevard  sys- 
tem. His  report  on  this  present  sub- 
ject made  special  reference  to  the 
possibility  of  subways  and  elevated 
structures  for  diverting  heavy  traffic 
and  alleviating  congestion  and  to  the 
possible  necessity  for  intern  rban 
freight  and  passenger  stations.  It  was 
intimated  at  the  meeting  that  addi- 
tional interurban  lines  may  be  expected 
to  enter  Kansas  City.  R.  P.  Woods, 
vice-president  and  general  manager  of 
the  Missouri  Short  Line,  an  interurban 
electric  road,  was  made  chairman  of  the 
committee  on  transportation.  Mr. 
Woods  was  formerly  city  member  on 
the  board  of  control  of  the  Kansas  City 
Railways. 
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Trolleys  Continue  Decline 

Long  Island  Roads  Report  a  Decrease 

of  Nearly  230  per  Cent  Over 

Year  1918 

Electric  railways  operated  by  the 
Long  Island  Railroad  show  a  total 
deficit  for  year  ended  Dec.  31,  1919,  of 
S22,308.  This  is  more  then  double  the 
deficit  of  1918.  Five  companies  are 
included  in  the  returns.     Only  one  of 


upon  application   made   to   it   that  the 
company  is  entitled  to  the  advance. 

Steps  taken  by  the  company  to  aban- 
don certain  lines  were  met  with  re- 
monstrances by  Kingston  people  and 
its  Taxpayers'  Association,  and  at  a 
hearing  before  Chairman  Charles  B. 
Hill,  Francis  C.  Merritt,  representing 
the  Taxpayers'  Association,  stated  that 
in  his  opinion  residents  of  Kingston 
would  much  prefer  to  pay  a  higher  rate 


YearcndedDec.  31,  1919  Ry. 

Operating  revenues $205,578 

Operating  expenses,  taxes  and  un- 
collected railway  revenue 153,708 

Operating  income $51 ,870 

Non-operating  income 302 

Gross  income $52,172 

Deductions  from  gross  income.. ,  -  50,993 

Net  income $  i ,  1 79 

I>ividends None 

Balance  to  profit  and  loss $1, 179 

Outstanding  capital  stock $35,000 

Outstanding  bonds • $20,000 

Miles  of  single  track 15.59 


Huntington 
R.  R.t 
$37,699 

48,133 

Northport 
Trac. 

$11,645 

18,017 

•$6,372 
212 

Nassau 
County  Ry. 

$17,977 

20.721 

•$2,744 
212 

Glen  Cove 
R.  R. 

$26,400 

28,018 

•$1,618 
212 

Total 

$299,299 

268,597 

•$10,434 
155 

$30,702 
1.093 

•$10,279 
2.340 

•$6,160 
586 

•$2,532 
38 

•$1,406 
146 

$31,795 
54.103 

•$12,619 
None 

•$12,619 

$28,950 

$26,000 

19.97 

•$6,746 
None 
•$6,746 
$45,000 

None 
2  74 

•$2,570 
None 
•$2,570 
$35,000 

Notie 
1.60 

•$1,552 
None 
•$1,552 
$10,000 

None 
3  50 

•$22,308 

None 

•$22,308 

$153,950 

$46,000 

43.40 

•Deficit.     tDissolved  Sept.  23.  1919. 

these,  the  Ocean  Electric  Railway,  is 
self-supporting.  The  net  income  of 
even  this  company  decreased  over  last 
year  by  $13,000.  The  returns  of  the 
Huntington  Railroad  are  not  compar- 
able, because  the  company  was  dis- 
solved on  Sept.  23,  1919,  and  a  full 
year's  report  is  not  available. 


of 


Consent  of  City  Needed 

Saul  Zielonka,  City  Solicitor 
Cincinnati,  Ohio,  in  a  recent  opinion 
returned  to  W.  C.  Culkins,  street  rail- 
way director,  held  that  under  the  ex- 
ifting  franchise  the  Cincinnati  Trac- 
tion Company  cannot  dispose  of  any 
property  with  a  clear  title  without  the 
consent  of  the  city.  The  City  Solicitor 
held  that  under  the  present  service-at- 
cost  plan  and  the  recently  enacted  ordi- 
nance the  city  has  an  option  on  the 
company's  property,  and  that  the  com- 
pany is  not  in  a  position  to  dispose  of 
its  property  without  the  consent  of  the 
city.  The  question  was  brought  up 
after  the  railway  had  disposed  of  the 
Bogan  Street  carhouse  without  first 
notifying  the  office  of  the  Street  Rail- 
way Director. 


of  fare  than  to  see  any  part  of  the 
road  abandoned.  Mayor  Palmer  Can- 
field,  Jr.,  expressed  the  opinion  that  a 
majority  of  the  people  would  prefer 
to  pay  7  cents  than  to  have  the  line 
abandoned. 

Chairman  Hill  holds  that  it  is  the 
duty  of  the  commission  to  withhold  its 
approval  of  the  proposed  abandonment 
and  deny  the  application.  His  recom- 
mendation to  the  commission  provides 
that  the  present  proceedings  may  be 
renewed  after  the  application  for  an 
increase  in  fare  has  been  decided. 


Surplus  Earnings  Increase 

After  Paying  Preferred  Stock  Dividend 

Surplus  of  United  Light  &  Railways 

Amounted  to  About  $700,000 

Surplus  earnings  for  the  United  Light 
&  Railways  Company,  Grand  Rapids, 
Mich.,  for  the  year  ended  June  30,  1920, 
show  an  increase  over  1919  of  $145,000, 
or  26  per  cent.  This  surplus  was  ob- 
tained after  a  preferred  stock  dividend 
of  $603,000  had  been  deducted.  The 
net  incpme  for  1920  was  $1,302,599. 
Compared  with  $1,161,583  in  1919  the 
increase  in  net  was  $141,016,  or  12  pir 
cent. 

Gross  earnings  of  the  subsidiary  com- 
panies increased  about  $1,000,000.  The 
operating  expenses  increased  almost  as 
fast,  allowing  the  net  earnings  to  be 
increased  only  $538,850,  or  1.9  per  cent 
over  1919.  The  net  profit  of  the  sub- 
sidiary companies  due  the  United  L>ght 
&  Railways  Company  amounted  to 
$1,935,605,  an  increase  of  $67,184,  or  3.6 
per  cent.  After  adding  the  interest 
and  dividends  receivable,  and  miscella- 
neous earnings,  and  subtracting  .ill  the 
deductions  for  interest  and  general  ex- 
penses, the  net  income  was  found  to 
be  $1,302,599  as  previously  mentioned. 

This  company  is  a  holding  corpora- 
tion. It  controls  public  utility  concerns 
in  Iowa,  Indiana,  Michigan,  Illinois,  and 
Tennessee.  The  total  capital  stock  in 
the  hands  of  the  public  amounts  to 
$19,905,099.  Total  funded  liabilities 
in  the  hands  of  public  are  $29,218,800, 
making  total  capital  liabilities  of  $49,- 
123,899. 

Among  the  railway  properties  which 
the  company  controls  are  the  Cedar 
Rapids  &  Marion  City  Railway,  the 
Grand  Rapids,  Grand  Haven  &  Muske- 
gon Railway,  the  Mason  City  &  Clear 
Lake  Railroad  and  the  Tri-City  Railway 
&  Light  Company.  These  companies 
operate  more  than  200  miles  of  electric 
railway. 


INCOME  STATEMENT— UNITED  LIGHT  &  RAILW.WS  COMPANY 


Petition  for  Abandonment  Denied 

The  Public  Service  Commission  for 
the  Second  District  of  New  York  has 
denied  the  application  pending  before 
it  for  approval  of  abandonment  of  cer- 
tain lines  of  the  Kingston  Consolidated 
Railroad,  pending  the  disposition  of  an 
application  to  be  made  for  a  7-cent  fare 
in  that  city  in  place  of  the  recent  6-cent 
fare.  The  Kingston  Common  Council 
has  onsented  to  the  additional  1  cent, 
providing    the    commission    shall    find 


Year  Ended  June  30:  1 920 

Gross  earnings  of  subsidiary  companies $10,695,639 

Operating  expeases  (including  mamtenance.  general  and  income  taxes)  7.868.653 

Net  earnings  of  subsidiary  companies ; $2,826,986 

Deductions  from  net  earnings: 

Interest  on  bonds,  sub-companies  due  public $681,008 

Interest  on  notes,  etc..  sub-companies  due  public 28.028 

Dividends  and  earnings  on  preferred  stock I  70,238 

Profit  due  minority  stockholders 1 2. 1 07 

Total  deductions  from  net  earnings $891,380 

Net  profit  of  subsidiary  companies  due  United  Light  &  Hallways $  1 ,935,606 

Interest  and  dividends  receivable: 

On  bonds  and  stocks  of  other  companies $  1 ,24 1 

On  bank  balances  and  certificates  of  deposit 6, 1 22 

Miscellaneous  earnings 545,27 1 

Tot*-!  gross  earnings  of  United  Light  &  Railways $2,488,240 

Deductions  from  gross  earnings: 

General  expense,  including  taxes $253,066 

Interest  on  first  and  refunding  y%  bonds 456.129 

Interest  on  6*^;;  three  and  five-year  bond  secured  gold  not«s 44.533 

Interest  on  6^  2^  year  bond  secured  gold  notes,  "series  A" 72.252 

Interest  on  7*^7.  5  year  bond  secured  gold  notes,  "series  B" 105.000 

Interest  on  7%.  one  .year  bond  secured  gold  notes,  "series  C** 57.807 

Interest  on  T^i.  bond  secured  gold  notes,  "series  of  1 920" 32,396 

Interest  on  ten-year  convertible  gold  debentures 1 20.000 

Interest  on  commercial  loans 44.458 

Total  deductions  from  gross  earnings $1,185,641 

Net  income $1,302,599 

Preferred  stock  dividend 603,249 

Surplus  earnings $699,350 


Percentage 
1919  Change 

$9,664,500  -1-10.7 

6,891,364  +14.2 

$2,773,136  +19 

$695,550  —  2.1 

29,199  —  3  5 

170,795  —  0.3 

9.170  +32.0 

$904,714  —  1.5 

$1,868,422  -f-   3  6 

$1,203  +  3  2 

5,816  +   5.3 

323,289  +68.7 

$2,198,730  +13  2 

$178,530  +42  0 

438,462  +  4.0 

90,000  —50.5 

90.000  —19  7 

76,903  +36.6 

120,606 

43,252  +2.8 

$1,037,147  +14.3 

$1,161,583  +12   I 

606.986  —  0  6 

$554,597  +26  I 
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Permanent  Receivers  Named 

Messrs.  Wilson  and  Fleming  Placed  in 

Charge  of  Affairs  of  Kansas 

City  Railways 

Judge  Stone  in  the  Federal  Court  at 
Kansas  City,  Mo.,  on  Oct.  26  named 
two  permanent  receivers  for  the  Kansas 
City  Railways  to  succeed  F.  C.  Niles, 
temporary  receiver.  The  permanent 
receivers  are  Francis  M.  Wilson,  now 
United  States  District  Attorney,  and 
Fred  W.  Fleming,  real  estate  dealer, 
formerly  manager  of  the  Kansas  City 
Life  Insurance  Company.  Each  will 
give  bond  for  $50,000. 

It  was  expected  that  the  receivers 
would  qualify  before  Saturday  and  have 
had  time  by  then  to  reach  conclusions 
as  to  certain  contracts  now  under  way. 
The  court  set  Saturday  morning  for 
receiving  the  recommendations  of  the 
receivers  and  establishing  the  status  of 
contracts,  particularly  that  on  the 
Twenty-third  Street  viaduct. 

The  final  order  appointing  Messrs. 
Fleming  and  Wilson  receivers  of  the 
company  was  made  on  the  afternoon  of 
Oct.  27  by  Judge  Stone.  Midnight 
Wednesday  was  set  as  the  hour  for 
them  to  take  charge  of  the  property. 

Order  of  Claims  Fixed 

The  final  order  avoided  establishing 
general  rules  for  priority  of  claims  and 
accounts.  The  receivers  are  expected 
to  make  up  lists  of  bills  due,  of  con- 
tracts and  similar  obligations,  prepare 
their  recommendations  and  present  the 
lists,  the  recommendations  and  the 
opinions  to  the  court. 

The  original  order  mentioned  Aug.  1 
this  year  as  the  date  previous  to  which 
supply  bills  for  operating  necessities 
would  not  have  priority,  but  the  final 
order  of  the  court  on  Oct.  27  threw  all 
these  bills  into  the  class  of  other  obliga- 
tions, the  status  of  which  must  be  fixed 
after  the  receivers  have  considered 
them  and  reported  to  the  court.  Such 
listing  and  reporting  to  court  will,  it  is 
considered,  avoid  the  necessity  for 
creditors  coming  in  with  intervening 
petitions  as  they  will  have  their  day 
in  court. 

Municipal  Road  Has  Small  Deficit 

Fred  Boeken,  superintendent  of  the 
San  Francisco  (Cal.)  Municipal  Rail- 
way, expresses  himself  as  well  pleased 
with  the  showing  of  the  railway  for  the 
fiscal  year  ended  June  30.  There  was  a 
deficit  of  $22,131,  but  at  the  present 
5-cent  fare  this  is  considered  auspi- 
cious, particularly  as  $486,551  was  set 
aside  for  depreciation.  The  total  earn- 
ings for  the  year  were  $2,729,015. 
Against  this  was  charged  off  the  fol- 
lowing amounts: 

Operating  expenses 12.002,101 

Depreciation   (18%)    486,551 

Bond   interest    2.33.503 

Compensation    insurance    28,991 

Total    $2,761,146 

Total    earnings 2,729,015 

Deficit    $22,131 

Mr.  Boeken  states  that  the  month  of 

September  was  one  of  the  best  in  the 

history  of  the  road  and  that  the  sys- 


tem  more   than   paid   all    charges   last 

month    with    $7,000    actual    net    profit. 

In  this  connection  Mr.  Boeken  said: 

If  business  keeps  going  through  the  fiscal 
year  as  it  has  started  we  will  be  able  to 
wipe  out  any  deficit  that  may  have  been 
shown  for  the  last  fiscal  year  and  have  a 
profit  to  the  road's  account  in  addition  to 
the  depreciation  fund  that  we  are  gradually 
piling  up. 

Accumulated  Shortage  of  $591,365 
in  Dallas 

The  Dallas  (Tex.)  Railway  has 
issued  a  statement  covering  operation 
for  the  month  of  August  and  for  the 
thirty-five  months  under  the  present 
franchise.  The  company  operated 
under  a  5-cent  fare  up  to  June  27,  1920, 
when  a  6-cent  fare  was  put  into  effect 
to  continue  for  one  year.  It  is  pointed 
out  by  Richard  Meriwether,  vice-presi- 
dent and  general  manager,  that  the 
company  even  under  the  6-cent  fare 
has  failed  to  earn  the  authorized  7  per 
cent  on  its  invested  capital  by  $24,574, 
and  that  the  accumulated  shortage  on 
permissible  return,  covering  the  thirty- 
five  months  of  operation  under  the  fran- 
chise granted  on  Oct.  1,  1917,  is 
$591,365. 

The  detailed  financial  statement 
of  the  company  follows: 

Total  property  value,  determined  In  the 
manner  provided  by  the  franchise — 
close      of      business      Aug.      31, 

1920     $8,971,533 

(This  represents  the  amount  of  money  in- 
vested in  the  actual  property  as  agreed  with 
the  city,  and  is  not  the  stock,  bonds  or  out- 
standing   securities.) 
Authorized    return — 7%    per    annum 

on  property  value  (for  August) .  .$51,884 
(This  is  the  7%  per  annum  on  the 
amount  of  money  invested  in  the  actual 
property  ;  not  on  stocks,  bonds  or  other  out- 
standing securities.  It  is  the  amount  the 
company  is  permitted  to  earn  by  the  fran- 
chise now  in  effect  with  the  city.) 
Gross     income     from     all     sources, 

month  of  August,  1920 $279,201 

Operating  expenses,  month  of  Aug- 
ust.  1920   •.    251.891 

(Operating  expenses  do  not  include  inter- 
est on  bonds,  stocks,  notes,  commissions  or 
discounts  on  loans  or  cost  of  raising  money. 
Oak  Cliff  rental  or  dividends  on  stocks : 
these  items  are  paid  out  of  the  "return,"  if 
any  is  earned  ;  otherwise  they  are  not  paid.) 
Balance  earned  for  return,  month  of 

August.    1920 $27,309 

(This  is  the  actual  amount  of  money 
earned  during  the  month,  and  is  the  differ- 
ence between  the  gross  income  and  the  op- 
erating expenses.  Out  of  this  return  must 
be  paid  interest  on  bonds,  notes  and  secur- 
ities, commissions  or  discounts  or  loans  or 
costs  of  raising  money.  Oak  Cliff  rental  and 
dividends  on  stock,  if  any.) 
Shortage  in  permitted  return,  month 

of  August.    1920 $24,574 

(This    represents   the    difference    between 
the  amount  of  money  the  city  franchise  says 
we   are   permitted   to   earn   and    the    actual 
amount   of  money  earned.) 
Amount  net  earnings  for  August  avail- 
able for  distribution  to  stockholders. Xone 
Amount  net  earnings  for  August  avail- 
able for  transfer  to  surplus  reserve. None 
(Self-explanatory.     If  there  ia  a  shortage 
in    the     "permitted    return"    for    the    month, 
there    cannot    be    any    money    available    for 
transfer  to  the  surplus  reserve.) 

Total  shortage  for  thirty-flve  months  (Oct. 
1,  1517  to  Aug.  31,  1920,  Inclusive) 

on  permissible  return $591,365 

(This  is  the  total  amount  of  money 
which  we  have  fallen  short  of  earning  the  7 
per  cent  per  annum  on  the  dollars  invested 
in  the  actual  property  since  we  have  been 
operating  under  the  new  franchise.) 

NOTE — Six-cent  fare  became  effective 
.lune   27.    1920. 

Passengers  carried  In  May,  1920.  .5,682,705 
Passengers  carried  in  Aug.,  1920.  .4,955,580 
Decrease   in   passengers  carried   in 

August  compared  with  May....    727,125 


Bus  Line  Sold 

Paget  Sound  Railway  Disposes  of  Auto 

Lines    Started    as    Experiment 

When  Jitneys  Appeared 

A  deal  has  been  consummated  whereby 
the  transportation  business  of  the  Puget 
Sound  Auto  Bus  Company,  a  subsidiary 
corporation  of  the  Puget  Sound  Power 
&  Light  Company,  has  been  transferred 
to  Joseph  Silver  and  W.  W.  Whipple, 
Seattle.  Five  2-ton  Mack  trucks,  the 
good  will  of  the  company  and  the 
assistance  of  the  company  that  made 
the  sale  in  getting  the  new  owners 
started  in  the  business  are  included  in 
the  deal.  The  amount  of  money  in- 
volved in  the  transaction  has  not  been 
made  public. 

The  route  heretofore  served  by  the 
Puget  Sound  Auto  Bus  Company  lies 
between  Seattle  and  Bothell,  a  distance 
of  approximately  19.5  miles.  The  bus 
system  was  organized  about  five  years 
ago  and  developed  by  the  Puget  Sound 
Power  &  Light  Company,  under  the 
capable  direction  of  W.  H.  McGrath, 
vice-president.  The  line  has  main- 
tained hourly  schedule  between  Seattle 
and  Bothell.  It  is  understood  the  sys- 
tem has  been  well  patronized  and  that 
some  money  was  made. 

Two  Lines  Started 

Shortly  after  the  "jitneys"  made 
their  appearance  on  Seattle's  streets 
the  Puget  Sound  Traction,  Light  & 
Power  Company,  as  it  was  then  known, 
determined  to  go  into  the  auto  bus 
business,  as  an  experiment,  using  the 
buses  as  feeders  to  its  interurban  lines. 
The  company  was  after  data ;  it  wanted 
statistics  on  the  cost  of  operating  bus 
lines.  Two  lines  were  started,  one 
between  Bothell  and  Seattle,  the  other 
between  Auburn  and  Enumclaw.  The 
project  was  undertaken  originally  as 
the  Washington  Auto  Bus  Company, 
but  later  following  a  re-incorporation 
and  the  sale  of  the  Auburn-Enumclaw 
line  the  name  of  the  company  was 
changed  to  the  Puget  Sound  Auto  Bus 
Company. 

W.  J.  Grambs,  manager  of  auxiliary 
operations  of  the  Puget  Sound  Power 
&  L'ght  Company,  handled  the  negotia- 
tions attendant  upon  the  sale  of  the 
line.     In  speaking  of  the  sale  he  said: 

We  sold  for  several  reasons.  The  two 
most  pertinent  ones  are:  first,  we  got  a 
fair  price,  and.  .second,  the  business  is  too 
small  for  us  to  continue  to  engage  in  it. 
I  believe  it  is  safe  to  say,  the  Puget  Sound 
Power  &  Light  Company  will  not  engage 
in  the  auto  bus  buslnes  again.  What  plans 
we  may  have  had  have  been  abandoned. 
We  are  through  with  the  auto  bus  business. 
It   is   too  small. 

Mr.  Grambs  believes  under  private 
ownership  the  lines  will  thrive.  He 
states  that  Silver  &  Whipple,  the  new 
owners,  have  gone  about  the  proposi- 
tion in  a  way  that  cannot  help  but  pro- 
duce results.  Already  they  have  in- 
terested patrons  of  the  line  by  selling- 
them  stock  in  the  company.  The  com- 
pany is  incorporated  for  $15,000. 
Shares  in  the  concern  are  sold  for  %10r 
each.  To  date  more  than  200  shares^ 
of  stock  have  been  sold  without  solici- 
tation. 
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Detroit  Lines  May  Be  Segregated 
— Company  in  Strong  Position 

Confirmation  conies  by  way  of  Mon- 
treal of  the  rumor  current  in  Detroit 
of  the  possible  segregation  of  the 
suburban  and  city  lines  of  the  Detroit 
United  Railway.  A.  J.  Ferguson,  vice- 
president  of  the  company,  resident  of 
Montreal,  says  the  company  is  in  a 
position  within  its  own  resources  to  pro- 
vide for  its  financial  needs  for  a  con- 
siderable time  in  the  future.  In  conse- 
quence no  temporary  financing  is  con- 
templated. Demands  upon  the  company 
for  increased  facilities  are  increasing 
and  if  any  permanent  plan  of  financing 
is  adopted  segregation  of  the  lines  will 
undoubtedly  result.  Mr.  Ferguson  is 
quoted  by  the  Montreal  Gazette  as 
follows : 

The  general  situation  of  the  company  is 
that  by  reason  of  withholding  increased 
dividends,  representing  a  fair  return  on  the 
value  of  its  property  it  has  employed  in 
.serving  the  public,  the  railway  has  accumu- 
lated a  large  surplus.  In  January.  1902. 
the  company  was  authorized  to  issue  $25,- 
0(10.000  of  bonds  secured  by  a  mortgage  on 
its  property,  to  provide  for  underlying 
bonds  and  to  meet  requirements  from  time 
to  time  with  reference  to  the  extension  and 
development  of  its  lines. 

It  was  considered  at  the  time  that  the 
provision  made  by  this  $25,000,000  mort- 
gage would  provide  for  necessary  exten- 
sions and  betterments  indefinitely,  but  the 
increase  in  population  and  the  development 
of  industries  and  commercial  activities 
within  the  territory  that  is  served  by  the 
company  has  been  so  great  that  th  >  pro- 
vision thus  made  has  been  exhausted,  the 
mortgage  having  now  been  closed  several 
years. 

The  increased  demand  for  extension  of 
the  company's  system  and  general  facili- 
ties continues,  and  our  bankers  have  ad- 
vised that  before,  or  in  connection  with,  the 
adoption  of  any  permanent  financial  plan, 
the  company's  properties  be  segregated — 
the  city   lines    from   the   subuiban. 

If  this  plan,  which  is  under  consideration, 
shall  upon  full  investigation  and  considera- 
tion be  deemed  wise,  it  would  involve  a 
reorganization  to  some  intent,  and  also  the 
adoption  of  a  comprehensive  program 
with  reference  to  the  financial  needs  of  the 
company,  both  for  the  near  and  distant 
future. 

The  company  proposes  efficiently  to  serve 
the  people  within  the  territory  occupied  by 
its  system,  having  full  regard  to  the  future 
increase  in  population. 

If  a  plan  of  reorganization  and  for  per- 
manent financing  be  finally  approved  by  the 
board  of  directors  of  the  road  it  will  of 
course,  be  submitted  to  the  stockholders 
for  their  consideration. 


borrow  money  because  of  the  alleged 
reflections  upon  the  name  of  the  cor- 
poration— the  city  of  Chicago." 

In  commenting  upon  the  suits,  Mr. 
Cleveland  said  in  the  interview: 

If  these  newspapers  persistently  pub- 
lished that  the  Chicago  Surface  Lines  or 
the  Chicago  Telephone  Company  or  the 
Chicago  Elevated  Railroad,  or  any  other  of 
the  great  financial  institutions  of  Chicago, 
were  bankrupt  and  their  credit  exhausted, 
the  corporation  so  libeled  would  undoubtedly 
sue  for  more  than  the  city  has  sued  in 
these  suits. 

The  Chicago  official  says  that  not 
only  could  suit  be  brought  and  dam- 
ages obtained  because  of  publication  of 
statements  aflFecting  credit,  but  that 
any  other  untrue  charge  which  might 
liold  a  corporation,  such  as  a  public 
utility,  up  to  ridicule  or  incite  public 
feeling  against  it,  would  offer  full 
grounds  for  legal  action  under  the 
libel  law,  some  such  statements  offer- 
ing the  basis  for  indictment  and  prose- 
cution on  criminal  charges. 


Winnipeg  Bus  Costs  Are  25.71 
Cents  per  Bus-Mile 

Experience  of  the  Winnipeg  (Man.) 
Electric  Railway  with  its  motor  bus 
service  in  operation  since  May,  1918, 
indicates  that  the  motor  bus  can  be 
used  to  the  best  advantage  in  a  new 
district  where  travel  does  not  justify 
the  initial  cost  of  railway  construction. 

The  company  operates  seven  sixteen- 
passenger  buses  on  routes  which  serve 
as  feeders  to  the  railway.  Only  five 
buses  are  in  regular  operation,  the 
others  being  held  in  reserve  for  emer- 
gencies. The  bus  services  were  started 
as  an  expedient.  It  is  the  company's 
intention  to  replace  the  buses  with  elec- 
tric railway  service  when  conditions 
warrant.  The  company  has  prepared  a 
statement  covering  the  cost  of  oper- 
ating five  of  these  buses  for  the  seven 
months  ending  July  31,  1920.  The  fig- 
ures follow: 


American  Light  &  Traction  Net 
Earnings  Reduced 

Gross  earnings  of  the  American  Light 
&  Traction  Company,  New  York,  N.  Y., 
for  the  twelve  months  ended  June  30, 
1920,  were  $4,162,515  as  compared  with 
$4,211,398  in  1919,  a  decrease  of  $48,883, 
or  about  1.2  per  cent.  The  net  income 
was  $3,894,234,  a  decrease  of  $77,483, 
or  1.9  per  cent. 

During  the  twelve  months,  cash  div- 
idends on  the  preferred  stock  required 
$854,172,  and  the  common  stock  $2,340,- 
492.  Stock  dividends  on  the  common 
required  $2,340,491,  making  a  total  de- 
duction for  all  dividends  of  $5,535,154, 
$79,338  more  than  the  previous  year. 

Commenting  on  the  action  of  the  di- 


C'ofit  of  five  busses .                                        , 
Total  miles  operated .  

Total 
Costs 

Drivers $5,365  30 

Tires J 980  84 

Gasoline t 3,593.  14 

OU 328.90 

Labor  for  repairs 2  056,42 

Materials  for  repairs 1,072,91 

Storage  rental 350  00 

Insurance: 

Liability $630  00 

Fire. 52.78  682  78 

Taxes  including  driver's 

licenses:  provinciaianti  city 

car  licenses 152  00 

General     expenses,   includini; 

supervision,  accounting  and 

other  overhead  expenses,    .  312,93 

Total  of  above  expen,'<es, .         $  1  4,896 .  22 

Depreciation 1508  50 

Interest  on  investment .  .  .  .  603,40 

Total  costs $17,008,12 


$12,930 
66.183 

Coet 
per  Mile, 
Ccntt. 
8.12 
1.48 
5,42 

48 
3,11 
I   62 

53 
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Utility  Credit  Cannot  Be  Injured 
with  Impunity 

Chester  Cleveland,  a  member  of 
Mayor  Thompson's  cabinet,  and  a 
special  assistant  corporation  counsel  of 
the  city  of  Chicago  before  the  Public 
Utilities  Commission  in  matters  affect- 
ing the  Chicago  companies,  in  a  recent 
interview  in  the  Chicago  Herald-Exam- 
-iner  says  that  any  newspaper  printing 
a  statement  concerning  a  public  utility 
company  such  as  affects  its  credit  or 
-standing  in  the  community  and  upon 
which  full  proof  cannot  be  furnished 
may  be  sued  for  libel  by  the  utility  and 
a  full  recovery  of  damages  obtained. 

The  city  representative  cited  the 
point  in  connection  with  the  suits  for 
$20,000,000  damages  brought  by  Mayor 
Thompson  in  the  name  of  Chicago 
against  two  newspapers.  In  those  suits 
it  is  claimed  that  articles  were  "reck- 
lessly and  maliciously  published"  and 
have  "made  it  difficult  for  the  city  to 


INCOME  .STATEMENT— AMERICAN  LIGHT  &  TRACTION  COMPANY 

Percentaoe 

Year  Ended  June  30:                                                                                     1920  1919  Change 

Earnings  on  stocks  of  subsidiary  companies  owned  by  this  company .. .     $3,215,996  $3,417,867  —  5.9 

MiscellaneouB  earnings 946,519  793,531  +19.3 

Gross  earnings $4,162,515  $4,211,398  —1.2 

Expenses 268,281  239,681  +11,9 

Netearnings $3,894,234  $3,971,717  —1.9 

Surplus  reserve  June  30,  1919 11,150,696  12,634,796  —11,8 

Total  surplus  earnings $15,044,930  $16,606,513  —94 

Dividends  deductions  for  1920: 

Cash  dividends  on  preferred  stock $854, 1 72  $854, 1 72  

Cash  dividends  on  common  stock 2,340,492  2,300,823  +    I   7 

Stock  dividends  on  common  stock 2,340,491  2,300,822  +    1,7 

Total  dividends $5,535,155  $5,455,817  +1.5 

—14,7 

Surplus  balance  June  30 $9,509,775  $1 1,150,696 


rectors  in  cutting  the  common  dividend 
from  21  per  cent  in  cash  and  stock  to 
13  per  cent,  quarterly,  Alanson  P.  La- 
thrcp,   president,   said: 

The  reduction  In  common  stock  dividend 
as  compared  with  previous  quarters  was 
deemed  advisable  in  consequence  of  the  de- 
creased earnings  due  to  the  abnormal  ad- 
vance in  cost  of  material  and  labor  and  to 
the  necessity  of  conserving  cash  to  take 
care  of  extensions  and  betterments  required 
by  subsidiary  companies  to  meet  franchise 
requirements. 

Among  the  railway  properties  con- 
trolled by  the  company  are  the  Mus- 
kegon Traction  &  Lighting  Company 
and  the  San  Antonio  (Tex.)  Public 
Service  Company. 


It  will  be  noted  from  the  above  that 
motor  bus  costs  total  25.71  cents  per 
bus  mile.  The  cost  of  street  railway 
service  in  Winnipeg  during  the  same 
period  was  27.60  cents  per  car  mile. 
In  the  comparison  it  is  seen  that  there 
is  a  difference  of  1.89  cents  per  mile 
in  favor  of  the  bus,  but  this  makes 
no  allowance  for  the  greater  carrying 
capacity  of  the  car.  Another  factor  is 
the  increasing  price  of  gasoline.  Gaso- 
line in  Winnipeg  cost  37  cents  per  gal- 
lon in  January  last,  47  cents  last  June 
and  in  October  is  costing  51  cents.  The 
price  for  electricity,  on  the  other  hand, 
has  remained  practically  constant. 
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International  $44,735  Behind 

The  income  account  of  the  Interna- 
tional Railway,  Buffalo,  N.  Y.,  for  the 
period  from  Jan.  1  to  Sept.  30 
follows: 


Operating  revenue $8,249,  MO 

Operatine  expenses A-6,370,064 

Net  operating  revenue $1,879,076 

Taxes 495,534- 

Operating  income $1,383,541 

Non-operating  income 38,8 1 5 

Groesincome $1,422,357 

Deductions  from  gross  income 1,237,209 

Net  income A-$l  85, 1 47 

A — Does  not  include  $229,882  additional  charge  for 
the  six  months  January  to  June  necessary  to  com- 
ply with  the  Public  Service  Commission  formula  for 
the  determination  of  the  proper  allowance  for  de- 
preciation. 


Financial 
News  Notes 


Municipal  Road  Authorizes  Bonds. — 

The  municipally-owned  Norton  &  Taun- 
ton Street  Railway,  Taunton,  Mass., 
has  authorized  a  further  bond  issue  of 
$30,000,  to  be  shared  equally  by  the 
cities  and  towns,  for  the  purpose  of 
providing  car  and  power  additional 
equipment. 

Decade  Average  Values  in  Iowa 
Valuation. — The  report  of  the  property 
appraisal  of  the  Tri-City  Railway  of 
Iowa  in  Davenport  will  probably  not 
be  filed  for  another  month.  The  ap- 
praisers will  furnish  data  on  replace- 
ments for  1920  as  well  as  an  average 
of  replacement  values  for  the  period 
since  1910. 

Lee-Huntington  Line  Being  Removed. 
— The  work  has  started  of  removing 
that  part  of  the  Berkshire  Street  Rail- 
way from  Lee  to  Huntington,  Mass., 
built  in  1913  when  the  road  was  under 
New  Haven  domination.  Ten  or  twelve 
miles  of  track  will  be  removed.  There 
has  been  no  regular  service  by  the 
company  over  the  road  for  several 
years  now. 

Receipts  Falling  Off  in  Baltimore. — 
According  to  Herbert  B.  Flowers,  gen- 
eral manager  of  the  United  Railways 
&  Electric  Company,  Baltimore,  Md., 
the  number  of  fares  to  be  shown  on  fall 
records  will  be  below  that  of  the  past 
few  years.  Half-time  operation  and 
abandonment  of  night  shifts  in  many 
industries  are  being  reflected  in  the 
company's  receipts. 

New  Note  Issue  Plan. — It  is  expected 
that  the  one-year  6  per  cent  notes  of 
the  Hagerstown  &  Frederick  Railway, 
Hagerstown,  Md.,  will  be  paid  at 
maturity,  new  financing  having  been 
arranged  to  provide  funds  therefor.  It 
is  contemplated  that  a  new  issue  of 
$1,050,000  of  8  per  cent  notes  will  be 
issued,  to  be  dated  Oct.  15,  1920,  se- 
cured by  collateral  pledge  with  the 
trustees. 


Petition  for  Abandonment  Denied. — 

A  petition  of  the  Delta  Light  &  Trac- 
tion Company,  Grenada,  Miss.,  for 
authority  to  abandon  its  railway  serv- 
ice was  heard  recently  by  the  Rail- 
road Commission  and  the  petition  was 
denied.  Disposition  of  the  matter  is 
now  pending  in  the  Circuit  Court  on 
a  writ  of  certiorari  with  prospects  of 
I  settlement  at  a  conference  between 
the  Mississippi  authorities  and  the 
officers  of  the  traction  company. 

$13,000,000  Issue  Planned  at  Youngs- 
town. — A  syndicate  of  local  investment 
houses  in  New  York  has  purchased  and 
will  probably  offer  to  investors  soon 
$13,000,000  of  twenty-year  7J  per  cent 
bonds  of  the  Pennsylvania-Ohio  Elec- 
tric Company,  Youngstown,  Ohio.  The 
proceeds  of  the  sale  will  be  used  in  part 
to  redeem  $11,967,000  of  5  per  cent 
bonds  of  the  Mahoning  &  Shenango 
Railway  &  Light  Company  maturing 
on  Nov.  1. 

Padueah  Company  Reports  Profit. — 
An  amended  bill  of  complaint  showing 
earnings  from  operation  for  twelve 
months  ended  Sept.  30  has  been  filed 
in  the  Federal  Court  by  the  Padueah 
Street  Railway.  The  amended  bill  sub- 
mits a  detailed  account  of  its  business 
and  an  estimate  of  the  value  of  its 
properties.  The  total  revenue  of  the 
company  was  $159,424,  and  the  cost  of 
operation,  excluding  taxes  and  depre- 
ciation, was  $129,590. 

Road  at  Carlisle  to  Suspend. — The 
committee  representing  the  holders  of 
the  bonds  of  the  Cumberland  Railway, 
Carlisle,  Pa.,  has  announced  that  oper- 
ation of  the  road  will  be  discontinued 
on  Nov.  1.  The  road  extends  from  Car- 
lisle to  Mt.  Holly  Springs  Park  and 
Newville  Glens  Springs  Park.  The 
property  of  the  railway  was  sold  under 
foreclosure  recently,  following  failure 
by  the  company  to  pay  interest  on  out- 
standing bonded  indebtedness. 

Hearing  by  Court  on  Service  Suspen- 
sion.— Federal  Judge  Julius  M.  Mayer 
has  issued  a  temporary  injunction  re- 
straining the  Public  Service  Commis- 
sion from  bringing  action  in  any  court 
other  than  that  of  the  United  States 
to  compel  Lindley  M.  Garrison,  re- 
ceiver for  the  Brooklyn  Rapid  Transit 
Company,  to  operate  certain  lines 
which  have  been  idle  since  the  strike 
two  months  ago.  A  hearing  on  the  in- 
junction is  to  be  held  on  Nov.  1.  Resi- 
dents of  Brooklyn  deprived  of  service 
are  protesting  vigorously  against  the 
abandonment. 

Threat  to  Surrender  Franchise. — 
Surrender  of  the  franchise  held  by 
the  South  Covington  &  Cincinnati 
Street  Railway  in  Cincinnati,  Ohio,  is 
probable  if  the  present  agreement  be- 
tween the  city  and  the  company  cannot 
be  amended  by  act  of  the  City  Council, 
it  recently  developed  at  a  conference  of 
W.  W.  Freeman,  president,  and  Polk 
Lafoon,  general  manager  of  the  com- 
pany, with  W.  C.  Culkins,  Director  of 
Street  Railways.  A  clause  in  the  pres- 
ent franchise  specifies  that  not  more 
than  a  5-cent  fare  may  be  charged  on 
this  line  as  long  as  that  is  the  rate  paid 


on  the  Cincinnati  Street  Railway. 
Whether  this  can  be  interpreted  to  war- 
rant a  3-cent  increase  on  the  "Green 
Car  Lines"  following  the  precedent 
established  by  the  Cincinnati  Street 
Railway  will  be  passed  on  by  the  Cin- 
cmnati   City   Solicitor. 

$28,702  Needed  for  Hyde  Park  Line.— 
An  expenditure  of  $28,702  is  necessary 
to  put  into  safe  and  proper  condition 
the  roadbed,  tracks,  poles,  wires  and 
other  appurtenances  of  the  Hyde  Park 
railway  system  for  its  operation  for 
one  year  by  the  Boston  (Mass.)  Ele- 
vated Railway,  according  to  a  report 
Mayor  Peters  has  received  from  the 
State  Department  of  Public  Utilities. 
To  put  the  system  into  safe  and  proper 
condition  for  five  years  operation  $68,- 
208  is  needed  according  to  the  report. 
The  city  will  provide  $30,000  under  the 
provisions  of  a  legislative  act  of  this 
year.  The  city  has  appropriated  so  far 
this  year  $80,000  for  Hyde  Park  trans- 
portation facilities.  Of  this  sum  $30,- 
000  remains  unexpended.  This  will 
probably  be  used  to  meet  the  $28,702 
expense  estimated  by  the  Department 
of  Public  Utilities. 

Reorganization  Rumors  Denied.  — 
Rumors  to  the  effect  that  an  early  re- 
organization of  the  Pittsburgh  (Pa.) 
Railways,  now  in  the  hands  of  the  re- 
ceiver, will  be  made  are  denied  by  W. 
A.  Thompson,  president  of  the  Phila- 
delphia Company,  which  controls  the 
Pittsburgh  Railways.  He  says  reor- 
ganization is  out  of  the  question  until 
the  matter  involving  the  foreclosure  of 
the  Southern  Traction  Company,  a 
subsidiary,  is  straightened  out  and  that 
this  seems  a  long  way  off.  Receivers 
Charles  L.  Fagan,  S.  L.  Tone  and  W. 
D.  George  also  declare  there  is  noth- 
ing to  the  rumor.  They  say  the  re- 
port developed  through  the  visit  to 
Pittsburgh  of  Eastern  bankers,  who 
hold  bonds  of  the  Philadelphia  Com- 
pany, to  look  over  the  physical  prop- 
erties. This  they  do  frequently.  No 
unusual  significance  is  to  be  attached 
to  their  trip  now. 

May  Buy  Bay  State  Property.— The 

property  of  the  Bay -State  system  in 
New  Bedford,  Mass.,  controlled  by  the 
Eastern  Massachusetts  Street  Railway, 
is  desired  by  the  Union  Street  Railway. 
This  company  will  offer  to  purchase  the 
Bay  State  line  from  Lund's  Comer  to 
the  city  line.  There  has  been  a  tem- 
porary agreement  under  which  the 
Union  Street  Railway  has  been  operat- 
ing cars  over  the  Bay  State  tracks  to 
Sassaquin.  This  agreement  will  ex- 
pire on  Dec.  1.  If  the  trustees  of  the 
Eastern  Mass.  Street  Railway  should 
refuse  to  sell  the  road  the  line  might 
be  torn  up.  In  this  event  the  Union 
Street  Railway  will  probably  build  a 
new  system  on  the  present  location. 
Homer  Loring,  chairman  of  the  trus- 
tees of  the  Eastern  Massachusetts 
Street  Railway,  seems  anxious  to  hold 
on  to  the  line  in  the  hope  that  the  Leg- 
islature of  next  year  will  do  something 
toward  having  the  company  which  now 
owns    the   line    restore    its    abandoned 
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Galveston's  Need  Great 

Company  S«eks  Injunction  Against  City 

in  Fare  Case — Elngineers  Differ 

on  Valuation 

Henry  J.  Dannenbaum,  special  mas- 
ter representing  the  Federal  District 
Court  for  the  Southern  District  of 
Texas,  has  concluded  the  taking  of 
testimony  in  the  suit  of  the  Galveston 
Electric  Company  against  the  city  of 
Galveston.  The  company  is  seeking  an 
injunction  restraining  the  city  from 
enforcing  the  provisions  of  a  municipal 
ordinance  limiting  the  fare  on  the  local 
lines  to  5  cents.  The  railway  contends 
that  the  5-cent  fare,  which  was  reim- 
posed  by  the  city  after  a  7-cent  fare 
Jiad  been  installed,  is  confiscatory. 

The  chief  points  of  difference  between 
the  engineers  who  made  surveys  of 
the  property  are:  The  amount  of  going 
concern  value  to  be  added  to  the  "bare 
bones"  value  of  the  property  in  order  to 
determine  a  valuation  for  rate-making 
purposes;  the  probable  reproduction 
new  value  of  the  property;  the  amount 
of  accrued  depreciation  now  existing  as 
pertains  to  the  company's  property; 
the  amount  to  be  allowed  the  company 
annually  from  current  earnings  as  de- 
preciation value,  and  the  rate  of  a  fair 
return  which  the  company  should  be 
allowed  to  earn  on  the  valuation  figure 
thus  arrived  at. 

Differ  on  Valuation 

The  engineers  have  reached  an  agree- 
ment on  the  undepreciated  record  cost 
of  the  property  from  1881  to  June  30, 
1920,  which  they  place  at  $2,100,537, 
exclusive  of  the  value  of  the  franchise 
and  of  material  and  supplies  on  hand. 
They  have  also  reached  an  agreement 
on  the  undepreciated  cost  of  reproduc- 
tion new  of  the  plant  on  a  historical 
basis,  exclusive  of  franchise  value, 
going  concern  value,  bond  discount  and 
brokerage  fee.  This  they  place  at 
$1,720,000. 

Consideration  was  given  in  this  esti- 
mate of  $202,000,  consisting  of  over- 
head expenses;  $136,281,  cost  of  grade 
raising,  together  with  various  estima- 
tions made  on  the  cost  of  rails.  This 
item  also  includes  $186,000  worth  of 
transmission  property.  Other  material 
issues  that  have  been  reconciled  by  the 
engineers  are  the  record  costs  of  the 
property  and  the  reproduction  value 
based  on  the  prices  at  which  the  com- 
ponent parts  of  the  plant  were  pur- 
chased. 

H.  P.  Gillette,  valuation  engineer  rep- 
resenting the  company,  offered  statis- 
tics to  show  that  the  company  had 
earned  a  fair  return  on  its  investment 
in  only  ten  years  since  1881,  and  that 
the  company  is  now  facing  receiv- 
ership unless  relief  is  afforded  in 
increased   earnings.     Mr.   Gillette  tes- 


tified that  during  the  years  when  a  fair 
return  was  earned,  the  company  earned 
8  per  cent  after  15  per  cent  of  earn- 
ings had  been  charged  off  for  depre- 
ciation. He  also  offered  testimony  to 
show  that  the  company's  plant  had  been 
practically  rebuilt  during  the  last 
twenty  years. 

Henry  E.  Elrod,  representing  the  city, 
maintains  that  the  annual  depreciation 
should  be  balanced  by  the  development, 
in  so  far  as  these  two  items  are  equal, 
for  with  the  funds  allowed  for  depre 
elation  new  equipment  is  purchased  and 
new  parts  of  the  plant  installed  to 
replace  the  old  parts.  The  two  engi- 
neers are  more  than  $100,000  apart  on 
the  matter  of  accrued  depreciation. 

Attorneys  for  the  city,  basing  their 
calculations  on  Mr.  Elrod's  findings, 
maintain  that  the  company  is  now 
making  a  return  of  8  per  cent  on  its 
invested  capital.  The  company's  repre- 
sentatives assert  that  a  rate  of  8  per 
cent  return  would  be  adequate,  but  that 
the  company  is  not  now  making  any- 
thing like  that  per  cent.  The  difference 
in  the  two  calculations  lies  in  the 
amounts  to  be  charged  off  for  develop- 
ment and  maintenance  and  for  depre- 
ciation. 


Concessions  for  Steady  Riders 

Regular  patrons  of  an  electric  rail- 
way are  entitled  to  concessions  in  the 
shape  of  reduced  rates,  according  to 
an  opinion  recently  handed  down  by  the 
Pennsylvania  Public  Service  Commis- 
sion. The  commission  ordered  the 
Buffalo  &  Lake  Erie  Traction  Company, 
Buffalo,  N.  Y.,  to  reduce  the  ticket  rate 
on  its  lines  in  Erie,  Pa.,  from  7.5  cents 
to  6i  cents.  The  railway  was  autho- 
rized to  continue  charging  an  8-cent 
cash  fare  on  its  Erie  lines.  For  rate 
making  purposes  the  commission  fixed 
the  value  of  the  company's  1  nes  in 
Erie  at  $4,100,000. 

Commissioner  Rilling,  in  ordering  the 
reduction,  said  that  every  one  who  regu- 
larly uses  an  electric  railway  line 
"has  more  than  a  temporary  interest 
therein."  Mr.  Rilling  remarked  that 
"the  house  in  which  they  live  has  a 
greater  value  if  the  means  of  commun-- 
cation  between  it  and  their  place  of 
business  is  adequate  and  ample."  He 
said  further: 

-■V  reciprocal  regard  by  the  utility  and 
the  public  for  their  respective  interests  and 
duties  and  a  frank  avowal  of  respective 
obllcation  and  interdependent  relations, 
would  be  most  helpful  in  adjusting  any  con- 
flicting situations  that  may  at  any  time 
arise. 

It  is  important  that  the  service  rendered 
a  community  by  its  public  utility  be  efficient, 
economical  and  adequate,  the  same  as  its 
flre  department  or  any  of  its  other  local 
governmental    functions.    •    ♦    • 

Rates  to  be  paid  utilities  should  not  be 
maintained  at  a  fixed  and  definite  station- 
ary amount,  but  should  reflect  the  condi- 
tions under  which  each  is  obliged  to  op- 
erate :  same  to  be  increased  or  decreased  as 
existing  conditions  require. 


Fare  Settlement  Nearer 

Court  Orders  Des  Moines  Receivers  to 

Curtail   Wage   Payments    Unless 

Adjustment   Is  Reached 

Federal  Judge  Martin  J.  Wade  has 
issued  an  order  looking  to  a  permanent 
settlement  of  the  financial  difficulties  of 
the  Des  Moines  (Iowa)  City  Railway. 
Judge  Wade  has  ruled  that  unless  a 
permanent  fare  adjustment  has  been 
made  within  thirty  days,  the  employees 
of  the  railway  shall  be  paid  the  back 
wages  due,  them  only  in  such  amounts 
as  shall  be  available  after  the  payment 
of  operating  expenses,  including  cur- 
rent wages. 

Judge  Wade  has  also  annouced  that 
he  will  appoint  a  special  master  to 
recommend  to  the  court  a  plan  for  the 
relief  of  the  company.  He  has  declined 
to  sanction  a  further  increase  in  fare 
pending  the  master's  report.  A  tem- 
porary 6-cent  fare  is  now  in  force. 

In  handing  down  the  order  Judge 
Wade  said: 

I  find  that  contrary  to  expectations  the 
extra  1-cent  fare  provided  in  order  hereto- 
fore made  has  reduced  the  travel  so  that 
there  is  little  left,  after  paying  the  current 
advanced  wages,  to  apply  on  the  back  pay. 
I  also  find  that  the  company  is  not  earning 
enough  to  meet  fixed  charges.  I  intended 
of  course  that  the  net  results  from  the  1- 
cent  increase  should  be  applied  ui>on  wages. 
Cannot    Deplete    Operating    Kv.np."' 

Last  month  the  full  amount  from  the  1- 
cent  extra  fare  was  so  applied  and  under 
ail  the  circumstances  I  feel  that  the  same 
should  be  done  this  month,  but  of  course 
this  cannot  continue.  .\s  I  have  repeatwlly 
said.  I  cannot  take  the  money  which  belong.-* 
to  other  funds  to  pay  the  advanced  wages, 
•ind  I  am  only  mak'ng  this  order  in  tlie  hopn 
that  before  anotiier  month  is  up  some  plan 
will  be  devised  which  will  make  some  defli- 
nite  provision  for  payment  of  a  substantial 
amount  each  month  upon  the  hack  wages. 

I  do  not  feel  that  I  am  Justified  in  making 
another  advance  in  fares  until  the  matter 
has  been  thoroughly  considered  whether  it 
is  possible  for  the  city  to  work  out  some 
plan  to  take  care  of  this  emergency.  I  anr> 
going  to  appoint  a  master  not  with  any 
view  of  fixing  permanent  fares,  but  with  a 
view  of  arriving  at  a  plan  which  will  carry 
the  company  a  few  month*;  in  the  hope  that 
by  that  time  something  definite  will  be  done 
by  the  city.  The  street  railway  cannot 
run  unless  there  is  enough  income  to  pay 
wages  and  fixed  charges.  There  is  no  ques- 
tion of  profit  involved,  because  the  com- 
pany is  willing  to  operate  so  long  as  the- 
expenses  of  operation  can  be  paid  from  in- 
come. 

The  6-cent  Tare  was  authorized  by 
the  court  last  August  to  allow  the  com- 
pany to  grant  a  demand  of  its  carmen 
for  an  advance  in  wages  from  60  to 
70  cents  an  hour.  The  men  subse- 
quently struck  because  of  the  failure 
of  the  order  to  provide  for  the  payment 
of  back  wages.  Judge  Wade  there- 
upon made  the  wage  increase  retro- 
active to   March   1. 


One-Man  Cars  for  Morgantown 

One-man  cars  will  be  operated  on  the 
loop  lines  of  the  West  Virginia  Utili- 
ties Company,  Morgantown,  W.  Va.,  at 
an  early  date.  J.  K.  Buchanan,  gen- 
eral manager,  said: 

We  have  reached  the  point  where  we 
cannot  operate  and  maintain  the  loop  line- 
with  our  present  revenues.  I  do  not  believe 
that  higher  fares  would  solve  our  problem, 
because  If  we  boosted  the  fare  the  volume 
of  passenger  trafl^c  would  be  reduced  to  the 
point  that  our  income  would  be  no  greater 
than  at  present.  We  have  finally  decided 
upon  the  one-man  car.  In  the  past  few 
years  this  style  of  car  has  become  increas- 
mgly  popular  and  each  month  sees  Its  Intro- 
duction into  more  towns.      It  is  no  new  thing. 
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Ten-Cent  Fare  in  Connecticut 

Commission  Grants  Company's  Application  for  Higher  Rate  as  an 
Emergency  Measure — Zone  System  Completely  Scrapped 

The  Connecticut  Public  Utilities  Commission  on  Oct.  22  granted  the  petition 
of  the  Connecticut  Company,  New  Haven,  for  a  straight  10-cent  fare  on  its 
lines  throughout  the  State.  The  new  rate  goes  into  effect  on  Nov.  1.  The  only 
exception  where  the  ruling  does  not  apply  is  in  the  New  London  territory,  where 
a  10-cent  fare  is  already  being  charged.  Free  transfers  will  be  continued. 
Commutation  tickets  will  be  issued  good  between  the  traffic  centers  of  towns. 
The  present  fare  on  the  other  lines  within  the  State  is  7  cents.  The  com- 
mission explained  in  its  decision  that  the  ruling  was  only  temporary,  as  the 
commission  hopes  that  when  the  Legislature  convenes  next  January  it  will  solve 
the  traction  problems  that  exist  throughout  the  State.  The  order  granting  the 
increase  was  signed  by  Commissioners  Richard  T.  Higgins  and  Joseph  W.  Alsop. 
Commissioner  C.  C.  Elwell  opposed  the  10-cent  fare  and  filed  a  dissenting  report. 

Y  "T  THEN  the  10-cent  rate  goes  into 
VA/  effect   the   zone   system   will   be 

»  '  scrapped  completely  and  the 
fare  limits  which  prevailed  under  the 
former  5- cent  rate  will  again  come 
into  existence.  The  zone  system  was 
put  into  effect  in  November,  1919,  and 
was  modified  in  May  and  agan  in  Aug- 
ust, but  has  never  been  a  paying  propo- 
sition to  the  traction  company  in  any 
section  of  the  State. 

Lucius  S.  Storrs,  president  of  the 
company,  contends  that  the  10-cent 
fare  is  a  partial  but  not  a  complete 
solution  of  the  State's  traction  problems. 
He  holds  that  the  provision  in  the  com- 
mission's ruling  that  the  trolley  ques- 
tion is  to  come  before  the  Legislature 
does  not  necessarily  imply  that  fares 
can  be  reduced  at  that  time,  even  if  the 
Legislature  gives  the  railway  relief 
from  taxation.  He  points  out  that  the 
large  amount  of  unpaid  taxes  would 
have  to  be  handled  and  provided  for  be- 
fore reduction  of  fare  rate  could  take 
place  even  if  relief  is  given  in  other 
respects. 

Lekislature  May  Act 

Several  of  the  Connecticut  cities, 
which  at  first  thought  of  appealing  for 
a  rehearing  on  the  commission's  order 
have  decided  to  await  legislative  han- 
dling of  the  transportation  problem  of 
the  state.  There  is  a  realization  that 
both  the  Connecticut  Company  and  the 
Public  Utilities  Commission  are  labor- 
ing under  certain  restrictions  in  that 
neither  can  take  any  steps  regarding 
jitney  competition  or  the  elimination 
of  any  of  the  various  imposts,  both  of 
which  make  the  fare  situation  difficult. 
The  legislature  convened  in  January 
and  while  it  failed  to  make  any  move 
in  1919,  the  situation  has  grown  so 
acute  that  public  sentiment  will  demand 
action  in  1921.  Under  the  Connecticut 
borough  system  of  legislative  represen- 
tation however,  the  suburban  and  rural 
districts  are  in  control,  whereas  the 
fare  situation  is  more  acute  in  the 
cities. 

The  fare  change  from  7  cents  urban 
and  6  cents  per  two-mile  suburban  zone 
to  10  cents  on  the  old  5-cent  zone  limits 
needs  explanation  in  order  that  the 
real  change  in  charges  be  understood. 
The  actual  effect  is  that  all  7-cent 
riders  under  the  present  scheme  will 
pay  10  cents  under  the  new  and  prac- 
tically all   13-cent  riders   will   pay   10 


cents.     This  practically  covers  the  var- 
ious city  areas. 

Outside  of  the  cities,  the  new  rate 
per  mile  is  the  same  as  the  present — 
namely  approximately  3  cents.  In 
other  words  the  new  rate  will  be  10 
cents  for  the  old  5-cent  zone  of  about 
3  miles.  The  ultimate  result  there- 
fore is  that  the  congested  city  rider  is 
raised  from  7  to  10  cents,  the  rider  on 
the  outskirts  has  his  fare  reduced  from 
13  to  10  cents,  whereas  the  suburban 
or  interurban  rider  is  charged  the  same 
as  before. 

Monthly  Tickets  Continued 

The  Connecticut  Company  under  the 
new  schedule  w'll  not  return  to  the 
form  of  commuters'  ticket  book,  issued 
under  the  old  fare  system,  but  will 
issue  monthly  commuters'  tickets  as  at 
present  on  the  basis  of  2.5  cents  a  mile. 
An  undated  commuters'  ticket  book 
would  annul  the  effect  of  a  10-cent 
fare  on  those  lines  on  which  commuters' 
rates  apply,  company  officials  state, 
since  a  large  majority  of  passengers 
would  ride  on  commuters'  tickets. 
Under  the  present  system  of  monthly 
tickets  only  those  who  make  use  of  them 
every  day  buy  them  and  all  others  pay 
single  fares. 

The  commission's  order  reads  in  part: 

The  Connecticut  Company  is  hereby  or- 
dered and  directed  to  establish  and  nut 
into  effect  on  Its  entire  system,  excepting 
the  New  London  Division,  on  and  after 
Nov.  1,  1920,  a  flat  10-cent  fare  with  fare 
limits  based  upon  the  original  5-cent  fare 
areas,  as  per  plan  and  schedule  filed  with 
the  commisalon,  entitled :  'Schedule  of 
Fare  Limits,  Docket  No.  3429."  with  free 
transfers  at  all  established  transfer  points  ; 
and  the  company  is  authorized  to  make 
such  mutual  adjustments  of  anparent  in- 
equitable fare  terminals  and  lapovers  as 
heioin  before  referred  to  in  this  finding. 

School  tickets  shall  be  issued  at  one- 
lialf  the  above  regular  rates. 

The  company  shall  issue  commutation 
tickets  pood  for  round  trip  dally,  between 
the  traffic  center  of  any  incorporated  city 
or  borough  having  a  population  of  25.000 
or  more  according  to  the  latest  authenti- 
cated census,  or  any  designated  po'nt  with- 
in such  city  or  borough  and  points  more 
than  five  miles  distant  therefrom,  on  all 
lines  radiating  from  such  traffic  centers,  for 
the  number  of  days  in  any  month,  less 
Sundays  and  legal  holidays  ;  such  commu- 
tation tickets  to  be  sold  at  the  rate  of  2  5 
cents  per  mile  ;  to  be  issued  to  the  individ- 
ual commuter  and  be  non-transferable  and 
to  expire  at  the  end  of  each  month. 

All  previous  orders  of  this  commissio'> 
inconsistent  herewith  are  hereby  cancelled 
and  annulled. 

In  granting  the  new  rates  the  com- 
mission said  in  part: 

It  is  apparent  from  all  the  facts  con- 
nected with  this  case  that  the  flat  10-cent 
fare  proposed  by  the  company  is  not  ex- 
cessive, viewed  from  the  point  of  producing 
more  revenue  than  the  company  is  legrally 


entitled  to,  and  no  logical  maximum  rate 
that  the  commi.ssion  could  establish  would 
produce  sutflcient  revenue  under  existing 
conditions  and  only  partially  restricted  coni- 
peition  to  wipe  out,  short  of  several  years, 
the  existing  past  due  obligations  of  the 
company  and  to  pay  thereafter  a  fair  return 
on  the  value  of  the  property  after  the  pay- 
ment of  proper  operating  expenses,  fixed 
and    overhead    charges. 

Assuming  a  return  to  the  flat  fare  on 
the  original  fare  limits,  which  seems  to  be 
generally  desired,  the  question  for  the  com- 
mission lo  consider  and  determine  at  this 
time  is  what  the  flat  rate  should  be  for 
such  fare  limits — whether  7,  8,  9  or  in 
cents. 

The  interlocutory  order  issued  July  30, 
1920,  was  a  temporary  adjustment,  and  the 
commission  feels  that  any  order  issued  by 
it  at  this  time  should  and  will  have  to  be 
of  a  temporary  nature  as  to  Its  duration 
and  effect.  The  commission,  under  the 
direction  of  the  Legislature,  is  making  an 
investigation  of  street  railway  conditions 
in  Connecticut,  and  will  report  to  the  next 
General  Assembly,  and  expects  to  b'^  jibl-- 
to  make  some  recommendations  which  with 
legislative  action  will  tend  to  solve  or  at 
least  relieve  the  present  street  railway  dif- 
ficulties. Pending  such  investigation,  re- 
port and  legislative  action,  the  adjudication 
and  establishment  of  rates  for  street  rail- 
way service  will  of  necessity  be  of  a  tem- 
porary   nature,   .   .  . 

.Vs  stated  in  the  interlocutory  order, 
the  commission  Is  of  the  opinion  thnt  the 
general  public  would  prefer  a  return  to- 
substantially  the  old  flat  rate  zones  or  tare 
limits  and  the  establishment  of  a  system 
of  flat  rates  for  such  fare  limits,  although 
.  certain  communities  have  expressed  the 
desire  for  a  distance  tariff  outside  of  the 
or'ginal  city  zone  or  fare  limit. 

The  plan  and  schedule  of  zones  ot-  fai*e 
limits  filed  by  the  company  in  connection 
with  its  petition  for  a  10-cent  flat  fare,  are 
substantially  the  same  as  the  zones  or  fare 
limits  estaljlished  and  maintained  by  the 
company  under  the  original  5-cent  flat  fare. 
As  previously  expressed  by  the  commission, 
those  fare  limits  are  not  in  all  cases  equita- 
ble, being  in  some  cases  unfair  to  the  com- 
pany and  in  others  unfair  to  the  traveling 
public,  and  any  adoption  at  this  time  of  the 
original  fare  limits  should  be  with  the  un- 
derstanding that  certain  inequalities  and 
defects  should  as  soon  as  convenient  be  ad- 
justed and  ironed  out  by  the  company  in 
conference  with  the  patrons  involved,  and 
when  necessary  under  the  order  and  direc- 
tion of  this  commission.   .   .   . 

It  is  with  extreme  reluctance  that  the 
commission  at  this  time  contemplates  the 
necessity  of  a  further  increase.  We  feel 
impelled,  however,  to  the  view  that  it  is  of 
vital  importance  .  .  .  that  the  railw'ay 
industry  be  preserved,  even  at  tlie  cost  of 
a  high  rate  of  fare,  pending  a  more  final 
and  permanent  solution.  .  .  . 

Provided  there  had  been  no  unfair  bur- 
dens resting  on  the  company,  in  the  nature 
of  paving  and  liridge  obligations,  and  had  it 
not  for  the  past  five  years  been  confronted 
with  the  unregulated  public  service  automo- 
bile, •  •  •  we  believe  there  would  h»vf 
been  no  need  for  a  petition  to  increase  the 
rate  to   10   cents  at  this  time.   .  .   . 

Tak'ng  into  consideration  all  the  fact'' 
connected  with  the  case  ...  we  are  of 
opinion  that  pending  the  final  investiga- 
tion and  report  of  this  commission  to  the 
Legislature,  and  possible  legislative  action 
thereon,  the  flat  10-cent  fare  asked  for  by 
the  company,  based  on  the  original  5-cent 
fare  limits,  should  be  granted  as  just  and 
reasonable  maximum  rates  and  charges  at 
this  time. 

Commissioner  Elwell's  dissenting  re- 
port reads  in  part  as  follows: 

The  Connecticut  Company  was  warned 
by  this  commission  not  to  adopt  the  dis- 
tance tariff  system  before  holding  a  public 
hearing  but  the  warning  was  unheeded, 
and  after  eight  months'  trial  the  experi- 
ment was  pronounced  a  failure  by  Presi- 
dent Storrs  when  he  appeared  before  the 
commission  asking  for  a  change  to  the 
present  rate,  which  was  granted  as  a  tem- 
porary measure,  and  since  Aug.  9  the  com- 
pany has  been  operating  under  the  7-cent 
city  area  collection,  with  3  cents  per  mile 
for  suburban  territory. 

Figures  furnished  by  the  company 
showed  that  It  received  about  12  per  cent 
more  revenue  between  Aug.  9  and  Sept.  30 
than  was  collected  for  the  corresnonding 
period  of  the  previous  yenr.  What  it 
would  have  collected  had  there  been  no 
change  from  the  old  6-eent  rate  is  prob- 
lematical. .  .   . 

In  less  than  three  months  this  whole 
matter  will  be  in  the  hands  of  the  State 
Legislature  for  adjustment.  In  the  mean- 
time. I  believe  we  .should  allow  the  com- 
liany  to  re-establish  the  old  5-cent  limits 
with  the  same  lapovers  and  charge  7  cents 
where  they  originally  collected  5  cents. 
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Full  Jurisdiction  Exercised 

California  Commission  Defines  Its  Au- 
thority in  Granting  an  Increase  in 
Freight  and  Passenger  Rates 

Apprehensive  of  a  construction  being 
placed  on  its  recent  action  in  granting 
increased  rates  to  the  railroads  to  con- 
form to  those  granted  by  the  Interstate 
Commerce  Commission  as  having  been 
a  concession  of  the  powers  of  the  State 
to  the  mandate  of  a  national  governing 
commission,  the  State  Railroad  Com- 
mission of  California  addressed  a  com- 
munication to  the  Interstate  Commerce 
Commission  clearly  defining  the  legal 
position  upon  which  it  desires  to  stand. 

The  state  commission  declares  that 
its  decision  in  the  matter  of  increasing 
the  rates  in  California  was  to  place 
them  on  a  parity  with  the  rates  granted 
by  the  national  commission  and  that  its 
action  was  based  on  the  policy  and 
practical  needs  of  the  situation  rather 
than  what  the  commission  construed  to 
be  a  mandate  of  the  law.  The  state 
commission  firmly  sets  forth  its  opinion 
"that  the  powers  of  the  state  authority 
over  intrastate  rates  have  not  been  nul- 
lified or  reduced  by  the  transportation 
act." 

Inclosed  with  the  communication  was 
a  copy  of  the  California  Commission's 
rate  decision  in  which  the  commission 
voiced  its  opinion  that  practical  neces- 
sity demanded  the  adoption  of  the  in- 
terstate commerce  rates  for  intrastate 
business.  The  California  Commission 
then  says: 

"We  are  now  without  challenge  ex- 
ercising full  jurisdiction  over  state 
rates." 

There  are  now  pending  before  the 
Interstate  Commerce  Commission  sev- 
eral cases  involving  the  power  of  that 
body  to  increase  state  rates  resulting 
from  the  failure  or  refusal  of  several 
state  commissions  to  place  state  rates 
on  a  parity  with  the  increased  rates 
authorized  by  the  Interstate  Commerce 
Commission.  The  California  Railroad 
Commission  was  asked  to  join  with  the 
other  state  commissions  in  a  presenta- 
tion of  its  views  on  the  matter,  but  it 
did  not  do  so  as  time  and  distance  did 
not  permit  of  the  receipt  and  study  of 
the  proposed  presentation  by  other 
states.  On  this  point  the  California 
Commission   says : 

However,  to  whatever  extent  the  views 
of  this  commission  may  differ  from  the 
views  of  those  state  commissions  which 
refused  to  adopt  the  increases  granted  by 
the  Interstate  Commerce  Commission,  we 
desire  to  emphasize  complete  agreement  and 
accord  with  any  and  all  state  commissions 
in  so  far  and  to  the  extent  that  such  com- 
missions defend  the  legal  right  of  state 
commissions  to  determine,  fix  and  establish 
reasonable  rates  for  intrastate  business.  To 
that  extent  it  is  this  commission's  desire  to 
adopt  and  stand  with  all  other  state  com- 
missions entertaining  similar  views. 


specific  fare  is  mentioned  in  the  petition 
to  the  city  authorities,  who  are  asked 
to  determine  a  just  and  reasonable 
rate.  The  present  fare  is  7  cents  cash 
with  sixteen  tickets  for  $1. 

The  company  submits  figures  to  show 
th&t  since  April,  1918,  a  total  deficit  of 
$212,992  has  accrued,  with  a  total  sur- 
plus of  $8,878,  making  a  net  deficit  of 
$204,112.  In  July,  1920,  the  deficit  was 
$5,446.  In  August  it  was  $2,455.  The 
deficit  for  the  month  of  September 
amounted  to  $8,982.  This  was  in  spite 
of  the  fact  that  receipts  were  the 
largest  of  any  month  in  the  company's 
history.    The  petition  says  in  part: 

Our  motormen  and  conductors  in  August 
made  demands  for  a  greatly  increased  wage 
as  compared  with  the  51-cent  maximum 
rate  which  was  being  paid  them  at  the 
time  we  previously  asked  for  the  increased 
rate  of  fare.  We  offered  them  an  increase 
of  9  cents  per  hour  or  a  maximum  of  60 
cents  per  hour  for  employees  who  liad  been 
in  the  service  one  year  or  more.  Part  of 
our  employees  have  accepted  this  rate  but 
the  majority  have  asiced  for  an  arbitration 
in  the  matter,  claiminK  they  should  have  a 
still  higher  scale. 

At  the  60-cent  maximum  rates  our  op- 
erating expenses  will  be  Increased  approxi- 
mately $10,000  per  month.  We  expect  that 
during  the  ensuing  year  we  will  have  to  pay 
nearly,  if  not  quite,  this  60-cent  maximum 
rate,  and  will  have  to  have  the  revenue 
necessary  to  meet  it.  Had  we  been  oper- 
ating during  the  past  month  at  the  wage 
rate  in  effect  previous  to  Sept.  1,  our  opera- 
ting report,  instead  of  showing  a  loss  of 
$8,982.  would  have  showed  a  gain  of  $1,266. 
For  each  1  cent  per  hour  of  increase  in 
wages  our  operating  expenses  are  increased 
approximately    $1,000    per   month. 

You  of  course  know  that  for  the  past  two 
years  we  have  not  attempted  to  get  a  rate 
of  fare  which  would  yield  us  a  profit,  but 
one  merely  which  would  permit  us  to  pay 
expenses.  The  last  dividend  payment  on 
our  preferred  stock  was  made  Oct.  31,  1918. 
and  tile  last  dividend  payment  on  our  com- 
mon stock  was  made  March    1.   1918. 

Under  the  existing  conditions  we  feel 
that  we  must  have  an  increase  of  fare  to 
take  care  of  the  increase  in  wages  already 
agreed    to.    .    .    . 


Transportation 
News  Notes 


Wants  More  in  Grand  Rapids 

To  meet  the  demands  of  its  employees 
for  an  increase  in  wages  the  Grand 
Rapids  (Mich.)  Railway  has  applied  to 
the  Grand  Rapids  City  Commission  for 
an  advance  in  fare.  The  company  has 
offered  its  carmen  a  maimum  of  60  cents 
an  hour,  but  will  be  unable  to  pay  at 
this  rate  unless  fares  are  raised.     No 


Save  Your  Money — Use  the 
Trolley 

A  handy  timetable  for  patrons  of  the 
electric  railway  in  Mount  Vernon  and 
New  Rochelle,  N.  Y.,  is  a  booklet,  en- 
titled "Hello,  Fred,  How  Is  the  Bus 
Running?"  It  is  published  by  the 
Westchester  Electric  Railway.  Passen- 
gers who  ask  for  one  and  take  it  along 
with  them  on  their  ride  to  Tuckahoe  or 
Pelham  and  read  it  will  most  certainly 
be  playing  the  "glad  game"  thereafter. 

The  booklet  is  entertaining  and  in- 
structive and  points  a  moral,  too. 
Especially  will  it  be  of  value  to  the  car 
rider  who  always  complains  about  poor 
service.  Let  him  read  of  the  woes  of 
Friend  Fred,  owner  of  an  auto  who,  in 
an  accommodating  way,  gave  a  lift  to 
nine  persons  one  morning  all  in  a  hurry 
to  get  to  the  railroad  station;  of  the 
subsequent  catastrophe  to  two  "shoes" 
costing  about  $90  as  contrasted  with  a 
cost  of  45  cents  on  the  trolley  (even  if 
he  had  been  wildly  extravagant  and 
paid  all  nine  fares);  of  Fred's  resolve 
to  give  up  his  car  and  take  advantage 
of  the  comfortable,  fast  and  cheap  elec- 
tric railway  service  provided  for  him. 

Then,  too,  the  little  book  gives  real 
information  about  automobile  expenses 
that  should  be  of  value  to  the  auto 
aspirant.  As  Fred  says,  "It's  a  Wise 
Guy  Who  Knows  What  Becomes  of  His 
Money." 


Suburban  Rate  Doubled. — The  Idaho 
Public  Utilities  Commission  has  author- 
ized the  .Boise  Valley  Traction  Com- 
pany, Boise,  to  raise  the  fare  on  its 
Hillcrest  loop  line  from  5  cents  to  10 
cents.  The  company  has  applied  to  the 
commission  for  an  increase  in  fare  on 
two  other  lines. 

City  Will  Run  Buses— The  City  Coun- 
cil of  Pottsville,  Pa.,  has  voted  to 
establish  a  line  of  motor  buses  between 
Pottsville  and  Yorkville  in  competition 
with  the  line  of  the  Eastern  Pennsyl- 
vania Railways.  A  5-cent  fare  will 
be  charged.  The  railway  charges  a 
10-cent  fare  between  the  two  towns. 

Want  More  in  Tuscaloosa. — Officials 
of  the  Tuscaloosa  Railway  &  Utilities 
Company,  Tuscaloosa,  Ala.,  have  an- 
nounced that  they  will  apply  to  the 
Alabama  Public  Service  Commission  for 
an  increase  in  the  fare  charged  on  the 
company's  railway  line  from  6  cents  to 
7  cents.  The  company  will  also  ask 
for  an  advance  in  gas  and  power  rates. 

Would  Raise  Pittsfield  Rate.— The 
Berkshire  Street  Railway,  Pittsfield, 
Mass.,  has  petitioned  the  State  Depart- 
ment of  Public  Utilities  for  permission 
to  raise  its  fare  from  5  cents  to  6  cents. 
The  increase  is  made  necessary  by  the 
advance  in  wages  recently  granted  the 
company's  employees  as  a  means  of 
ending  the  strike  which  tied  up  service 
on  its  lines  some  time  ago. 

Minimum     Fare    Eight    Cents. — ^The 

Denver  &  Interurban  Railroad  and  the 
Denver  &  Intermountain  Railroad,  Den- 
ver, Col.,  recently  increased  their  rates 
for  both  passenger  and  freight  service. 
Under  their  new  schedule,  the  minimum 
fare  on  the  lines  of  both  companies  is 
raised  from  7  cents  to  8  cents.  The 
fare  between  Denver  and  Golden  has 
been  advanced  from  28  cent.s  to  48 
cents. 

Higher  Freight  Rates  Asked. — An  in- 
crease of  approximately  40  per  cent  in 
express  and  freight  rates  is  asked  by 
the  Indianapolis  &  Cincinnati  Traction 
Company,  Indianapolis,  Ind.,  in  a  peti- 
tion which  the  company  recently  filed 
with  the  State  Public  Service  Commis- 
sion. The  petition  asks  that  the  new 
rates  be  150  per  cent  of  the  first-class 
freight  rates  now  in  effect  for  electric 
railways  in  Indiana. 

Court  May  Pass  on  Rate  Powers. — 

The  Illinois  Public  Utilities  Commis- 
sion has  announced  that  if  necessary,  it 
will  bring  to  the  United  States  Su- 
preme Court  the  issue  of  State  juris- 
diction over  intrastate  rates.  The  com- 
mission recently  issued  an  order  grant- 
ing an  increase  of  33i  per  cent  in 
freight   rates    as    against   the    increase 
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allowed  by  the  Interstate  Commerce 
Commission.  It  has  since  amended 
this  order  so  as  to  allow  an  increase  of 
35  per  cent  on  intrastate  traffic. 

Buses  for  Abandoned  Routes. — The 
Board  of  Estimate  and  Apportionment 
of  New  York  City  has  directed  Com- 
missioner Grover  A.  Whalen  of  the  De- 
partment of  Plant  and  Structures  to 
establish  bus  lines  over  routes  of  the 
Brooklyn  Rapid  Transit  Company's  sur- 
face lines  which  have  not  been  in  opera- 
tion since  the  recent  strike  began. 
Operation  of  these  lines,  nine  in  all, 
was  discontinued  by  the  company  at  the 
direction  of  Federal  Judge  Julius  M. 
Mayer. 

City  Fights  Fare  Rise. — Steps  have 
been  taken  by  the  city  of  Reading,  Pa., 
to  prevent  the  Reading  Transit  &  Light 
Company  from  raising  its  fare  on  its 
local  line  from  6  cents  to  8  cents.  The 
company  recently  announced  that  effec- 
tive Oct.  27  it  would  begin  charging 
8-cent  fares  on  its  city  lines  and  9 
cents  in  each  zone  on  its  suburban 
lines.  The  railway  has  since  offered  to 
compromise  the  dispute  by  selling  four 
tickets  for  30  cents.  The  city  is  still 
contesting  the  increase  in  fare  from  5 
cents  to  6  cents  two  years  ago. 

Jitneys  Prohibited  in  Denver. — The 
emergency  jitney  service  in  Denver, 
which  has  been  in  operation  since  Aug. 
1  because  of  the  strike  of  the  em- 
ployees of  the  Denver  Tramway,  was 
suspended  on  Oct.  5.  Manager  of 
Safety  and  Excise  F.  M.  Downer  de- 
clared that  although  many  drivers  had 
ceased  to  operate  buses  since  the 
strike  settlement  there  were  between 
200  and  300  jitneys  in  operation  when 
the  order  was  given.  During  the  strike 
the  jitney  men  were  permitted  to  drive 
buses  in  Denver  without  license  or 
restriction. 

Seven  Cents  in  Fort  Worth.— The 
Northern  Texas  Traction  Company, 
Fort  Worth,  Texas,  recently  announced 
that  it  would  increase  its  fares  in  Fort 
Worth  from  6  cents  to  7  cents,  effective 
Oct.  22.  Fares  were  raised  from  5 
cents  to  6  cents  on  May  1  of  this  year. 
The  City  Commission  of  Fort  Worth 
has  ordered  an  investigation  of  earn- 
ings to  ascertain  if  the  second  increase 
is  justified.  The  company's  franchise 
does  not  limit  the  fares  to  be  charged. 
If  investigation  shows  that  earnings 
are  now  adequate,  injunction  to  restrain 
7-cent  fares  will  be  sought. 

Fare  Increase  Enjoined.  —  Judge 
George  L.  Bell  has  issued  a  temporary 
injunction  restraining  the  Georgia  Rail- 
way &  Power  Company,  Atlanta,  Ga., 
from  raising  the  fare  on  its  lines  in 
College  Park.  The  company  had  an- 
nounced its  intention  of  raising  the  fare 
from  5  cents  to  7  cents,  beginning  Oct. 
20.  The  city  in  asking  an  injunction, 
contended  that  the  company's  franchise 
limited  the  fare  to  5  cents.  The  com- 
pany was  refused  an  increase  on  its 
lines  in  College  Park  and  Decatur  in 
the  recent  order  of  the  State  Railroad 
Commission  in  which  an  increase  in 
fare  from  5  cents  to  7  cents  on  the 
Atlanta  city  lines  was  authorized. 


City   Favors   One-man   Cars. — W.   C. 

Culkins,  Street  Railway  Director  of 
Cincinnati,  Ohio,  has  arranged  for  a 
survey  of  the  city's  traction  situation 
with  a  view  to  the  adoption  of  one-man 
safety  cars  by  the  Cincinnati  Traction 
Company.  Mr.  Culkins  recently  de- 
cleared  that  the  one-man  car  "was  the 
most  important  advance  in  electric 
traction  development  for  a  long  time," 
and  that  the  greatest  obstacle  to  the 
use  of  such  a  car  in  Cincinnati  was  the 
double  trolley  system.  This  announce- 
ment was  made  in  connection  with  the 
installation  of  several  "safeties"  by  the 
Cincinnati,  Milford  &  Blanchester  Trac- 
tion Company  on  its  lines  in  the  city. 

City  Must  Make  Complaint  More 
Definite. — The  Supreme  Court  of  Wis- 
consin held  on  Oct.  19  that  the  city  of 
Milwaukee  must  make  more  definite  its 
complaint  against  the  orders  of  the 
Wisconsin  Railroad  Commission  grant- 
ing the  Milwaukee  Electric  Railway  & 
Light  Company  an  increase  in  its  rates 
of  fare.  The  Wisconsin  Railroad  Com- 
mission had  permitted  increases  in 
fares  in  the  city  of  Milwaukee.  The 
city  brought  an  action  in  the  Circuit 
Court  of  Dane  County  for  a  review  of 
this  order.  The  railway  then  asked 
the  court  to  compel  the  city  to  make  its 
complaint  more  definite.  This  tha 
court  did  and  from  this  ruling  the  city 
appealed  to  the  Supreme  Court  of  the 
State.  The  Supreme  Court  held  that 
the  city  could  not  appeal  in  this  case. 

Commission  Lacks  Rate  Power. — The 

New  York  Court  of  Appeals  has  denied 
the  motion  made  on  behalf  of  Lindley 
M.  Garrison,  receiver  of  the  Brooklyn 
Rapid  Transit  Company,  for  a  re-argu- 
ment concerning  the  right  of  the  Public 
Service  Commission  to  permit  the  com- 
pany to  raise  the  fare  on  its  surface 
lines  to  8  cents.  The  decision  of  the 
court  stands,  that  the  commission  has 
no  jurisdiction  over  the  fare  when  the 
fare  is  stated  in  the  franchises.  The 
court  held  that  the  fare  could  not  be 
increased  without  the  consent  of  the 
Board  of  Estimate.  The  Appellate  Di- 
vision of  the  Supreme  Court  will  listen 
early  next  month  to  arguments  on  the 
jurisdiction  of  the  commission  over 
fares  on  the  rapid  transit  lines.  An 
order  by  the  commission  states  that  it 
is  without  jurisdiction  and  the  court  ac- 
tion is  to  dispose  of  the  question  finally. 

Eight  Cents  in  Santa  Barbara. — The 
Santa  Barbara  &  Suburban  Railway, 
Santa  Barbara,  Cal.,  has  been  au- 
thorized by  the  State  Railroad  Com- 
mission to  raise  its  cash  fare  from  5 
cents  to  8  cents.  The  company  has 
been  directed  to  sell  five  tickets  for  35 
cents.  The  City  Council  recently  made 
concessions  in  the  matter  of  service 
furnished  by  the  company,  and  the 
commission  recommends  that  the  latter 
take  advantage  of  this  permission  to 
curtail  its  operating  costs.  The  intro- 
duction of  one-man  safety  cars  on  the 
Santa  Barbara  lines  is  also  recom- 
mended by  the  commission,  which  holds 
that  the  system  is  efficiently  operated. 
The  railway  has  never  paid  a  dividend, 
has  been  operating  at  a  steady  deficit 


since  1914,  and  since  1916  has  failed 
tc  earn  operating  expenses.  It  is  capi- 
talized at  $899,000. 

Court  Sustains  Nickel  Fare. — Inter- 
preting the  franchise  of  the  Toledo, 
Bowling  Green  &  Southern  Traction 
Company,  Findlay,  Ohio,  Common  Pleas 
Judge  William  F.  Duncan  recently  held 
that  the  twenty-five-year  grant,  ob- 
tained in  1915,  limited  fares  to  5  cents 
for  all  purposes.  Ten-cent  charges  in 
some  instances  had  been  collected  by 
the  company.  A  ruling  also  was 
handed  down  by  Judge  Duncan  over- 
turning a  decision  of  the  Council  five 
years  ago  ordering  the  company  to 
move  its  North  Main  Street  tracks  from 
the  side  to  the  center  of  the  street. 
Judge  Duncan  held  that  the  present 
Council  has  full  authority  to  deal  with 
the  matter  of  tracks.  The  Council  re- 
cently repealed  an  ordinance  granting 
the  company  a  10-cent  fare.  The 
railway  has  applied  to  the  State  Public 
Utilities  Commission  for  authority  to 
cease  operation. 

Merchants     Combat     High     Fares. — 

Merchants  doing  business  in  Quincy, 
Mass.,  have  formed  an  organization  to 
protest  and  possibly  to  take  action 
against  the  present  fares  on  the  East- 
ern Massachusetts  Street  Railway. 
The  movement  is  headed  by  Col.  Henry 
L.  Kincaide,  who  has  declared  that  un- 
less a  cheaper  rate  can  be  given  by  the 
company  he  will  advocate  abolition  of 
all  car  service  in  Quincy  and  the  in- 
stallation of  jitneys.  He  believes  the 
o-cent  zone  system  could  be  replaced. 
At  present  there  is  a  10-cent  zone  sys- 
tem in  the  city,  the  fare  for  a  ride 
from  one  side  of  the  city  to  the  other 
being  20  cents.  From  Quincy  Square 
;t  costs  20  cents  to  go  to  South  Brain- 
tree,  15  cents  to  Braintree,  20  cents  to 
East  Weymouth  and  30  cents  to  South 
Weymouth.  The  merchants  who  are 
now  protesting  declare  the  high  fares 
are  seriously  affecting  both  the  city  and 
the  suburban  business. 

Holds  "Safeties"  Violate  Law.— The 
operation  of  one-man  safety  cars  in 
Texas  constitutes  a  violation  of  the 
State  "Jim  Crow"  law  requiring  sepa- 
rate cars  or  separate  sections  of  cars 
for  negro  passengers,  according  to 
Homer  Stephenson,  city  prosecutor  of 
the  city  of  Houston.  Mr.  Stephenson, 
in  moving  to  dismiss  a  case  involving 
alleged  violation  of  the  "Jim  Crow" 
law  on  the  part  of  a  passenger,  ex- 
plained that  the  State  law  provides 
that  there  can  be  no  violation  until  the 
conductor  of  the  train  or  car  shall  re- 
quest the  passenger  to  take  a  seat  in 
the  proper  compartment  or  section  and 
the  passenger  refuses  to  comply.  Mr. 
Stephenson  said  there  is  no  conductor 
on  the  one-man  cars  and  hence  there 
can  be  no  violation  of  the  "Jim  Crow" 
law  on  such  cars,  and  he  concludes  that 
the  operation  of  such  cars  then  con- 
stitutes a  violation  of  the  "Jim  Crow" 
law.  A  number  of  "safeties"  were 
recently  placed  in  service  on  the  lines 
of  the  Houston  Traction  Company. 
Additional  cars  will  soon  be  in  oper- 
ation. 
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Legal  Notes 


Federal  Courts — Separate  Coach  Law 
Held  Not  Interference  with  Inter- 
state Commerce  as  Applied  to  Par- 
ticular Road. 
A  Kentucky  statute  requiring  rail- 
roads to  furnish  separate  coaches  for 
white  and  colored  passengers  is  not  an 
unconstitutional  interference  with  inter- 
state commerce,  as  applied  to  an  inter- 
urban  railway  whose  termini  and  sta- 
tions are  all  in  the  State  of  Kentucky, 
though  it  is  operated  by  another  Ken- 
tucky corporation,  whose  lines  extend 
into  Ohio,  and  carries  passengers  for  a 
single  fare  and  without  change  from 
points  on  the  first  road  into  the  State  of 
Ohio.  [South  Covington  &  Cincinnati 
Street  Railway  Company  vs.  Common- 
wealth of  Kentucky,  40  Supreme  Court 
Rep.  378.] 

Indiana  —  Company  Held  Liable  to 
Trespasser  for  Defective  Electric 
Wire. 
If  an  improperly  insulated  wire  pass- 
ing through  the  branches  of  a  small 
tree  on  private  property  was  obviously 
dangerous  to  persons  coming  in  contact 
therewith,  and  if  the  electric  company 
should  reasonably  have  anticipated  that 
children  in  their  play  would  climb  into 
the  tree,  then  the  company  is  liable  for 
injuries  to  a  child  climbing  into  the 
tree,  though  the  child  was  a  trespasser. 
[Fort  Wayne  &  Northern  Indiana  Trac- 
tion Company  vs.  Stark,  127  North- 
eastern Rep.,  460.] 

Louisiana — Last  Clear  Chance  Does 
Not  Apply  to  a  Man  Walking  on 
Track 
Where  a  man  in  full  possession  of  his 
faculties  was  walking  on  a  railroad 
track  and  was  struck  and  killed  by  a 
train,  the  doctrine  of  last  clear  chance 
does  not  apply,  since  his  negligence 
continued  up  to  the  moment  of  the  ac- 
cident, and  his  chance  of  seeing  the 
train  and  getting  out  of  the  way  was 
as  good  as  that  of  the  motorman  seeing 
him  in  time  to  avoid  running  him  down. 
[Hudson  vs.  New  Orleans  Railway  & 
Light  Company,  84  Southern  Rep.,  492.] 
Michigan — Legislature  Cannot  Divest 
Itself  of  Right  to  Fix  Reasonable 
Rates 
Rate  Act,  Sec.  2,  fixing  the  rates 
which  passenger  carriers  may  charge, 
is  not  invalid  because  the  rates  pre- 
scribed by  municipal  franchises  were 
increased  without  the  consent  of  the 
municipality  affected,  since  the  Legis- 
lature cannot  divest  itself  of  the  right 
to  reassume  and  exercise  powers 
granted  it  by  the  constitution,  among 
which  is  the  power  to  fix  reasonable 
rates.  [Groesbeck,  Attorney  General, 
vs.  Detroit  United  Railway,  117  North- 
western Rep.,  727.] 


Mississippi — City  Held  Not  Liable  for 
Death     of    Driver    of    Motorcycle 
from    Collision     with     Guy     Wire 
Posts. 
Where  a  municipal  street  was  37  ft. 
wide  and  17.7  ft.  of  this  width  was  in 
good  condition  for  vehicles,  and  where 
an    electric    railway   had    been    author- 
ized to  set  poles  between  the  travelway 
and  the  sidewalk  about  3i  feet  from  the 
outer  limits   of  the  travelway,  neithe/ 
company    nor    city    is    liable    for    the 
death  of  the  driver  of  a  motorcycle  who 
was  killed  while  running  his  cycle  at  a 
high    speed    and   collided   with    a    pole. 
[Gulfport  &  Mississippi  Coast  Traction 
Company,  et  al.,  vs.  Manuel,  et  al.,  8.5 
Southern  Rep.,  308.] 

Missouri — Risk    of   Falling    Into    Un- 
lighted  Pit  Held  Not  Ass^imed  by 
a  Car  Cleaner. 
A  car  cleaner  working  in  a  carhouse  did 
not  assume  the  risk  of  injury  by  falling 
into  a  pit  which  the  master  had  negli- 
gently failed  to  light,  although  he  knew 
of  its  presence  and  the  failure  to  light. 
[Haggard  vs.  Southwest  Missouri  Rail- 
way, 220  Southwestern  Rep.,   22.] 

New  York — Lessee  of  News-stands 
Held  To  Be  Invitee  and  Not 
Mere  Licensee. 
The  lessee  of  a  news-stand  at  an  en- 
trance of  a  rapid  transit  company's 
subway  station  and  his  employee,  while 
on  the  station  platform  buying  subway 
tickets  in  bulk  to  be  resold  to  customers 
and  others  using  the  entrance,  the  re- 
sale being  in  fulfillment  of  the  lessor's 
obligations  to  the  company,  were  held  to 
be  invitees,  as  to  whom  the  company 
was  bound  to  exercise  ordinary  care, 
and  not  mere  licensees.  [Verdini  vs. 
Interborough  Rapid  Transit  Company, 
182  New  York  Supp.,  754.] 

New    York — Detective    Bureau's    Em- 
ployee,  Guarding   Cars,   Held  Not 
Railway's      "Special      Employee," 
Within  Compensation  Law. 
Where  a  detective  bureau  had  a  con- 
tract with  a  railroad  during  strike  to 
furnish   guards    to    protect    passengers 
on  cars,  an  employee  of  the  bureau,  in- 
jured   in    collision    while     serving     as 
guard,  without  knowledge  as  to  whether 
he  was  in  the  employ  of  the  railroad 
or  merely  an  employee  of  the  bureau, 
was  not  a  special  employee  of  the  rail- 
road  within   Workmen's    Compensation 
Law  so  as  to  prevent  him  from  resort- 
ing to  a  common-law  action  against  the 
railroad   for   negligence.     [Murray   vs. 
Union  Railway  of  New  York  City,  12? 
Northeastern  Rep.,  907.] 

New  York — Mortgage  Provisions  as  to 
Sinking  Fund  Applicable  to  Bonds 
Not  Issued  to  General  Public. 
Where    a    tramway    company    issued 
bonds  secured  by  deed  of  trust,  stipu- 
lating   for    payments    to    the    sinking 
fund,   and   certain   of   the   bonds   were 
delivered   to   the   trustee   as   custodian, 
subject  to  the  company's  order,  and  the 
company  on  various  occasions  pledged 
such    bonds    as   collateral,   the    sinking 
fund  provisions  applied  to  such  bonds  as 
bonds   issued   and   outstanding,   though 


they  were  not  issued  to  the  general 
public,  and  the  loans  for  which  they 
were  pledged  were  from  time  to  time 
paid.  [Bankers  Trust  Company  vs. 
Denver  Tramway  Company,  183  New 
York  Supp.,  326.] 

Ohio — Lessee    of    Interurban    Railway 
Held  Not  "Owner  in  Fee  of  a  Strip 
of  Land   by  the  Side   of  a  High- 
way." 
The  lessee  of  an  interurban  railway, 
which  was  the  grantee  by  a  board  of 
county    comhjissioners    of    a    right-of- 
way  upon  and  along  the  side  of  a  pub- 
lic  highway,   does   not   thereby  become 
the  owner  "in  fee  of  a  strip  of  land  by 
the  side  of  a  highway"  within  the  con- 
templation of  Sec.  1209,  General  Code, 
so  that  the  company  becomes  liable  ar. 
abutting  property  owner  for  improve- 
ments to  the  street.     [Dayton  &  Troy 
Electric   Railway  vs.    Scott,   treasurer, 
et  al.,  126  Northeastern  Rep.,  879.] 

Pennsylvania  —  Pedestrian  Contribu- 
torily  Negligent  in  Stepping  on 
Track  Without  Looking. 
A  pedestrian's  failure  to  looK  imme- 
diately before  stepping  on  the  track  of 
a  street  railway  is  negligence  per  se 
and  bars  recovery,  although  he  looked 
before  stepping  from  the  sidewalk  to 
cross  the  street  to  take  the  approaching 
car  and  although  the  approaching  car 
did  not  slow  down  according  to  law  at 
the  cross  street  and  stop  for  passengers 
as  was  customary.  Where  there  is  no 
evidence  upon  the  subject  the  presump- 
tion is  that  a  pedestrian  crossing  a 
street  railway  track  looked  immediately 
before  stepping  upon  the  track  to  see 
whether  a  car  was  approaching.  [Grif- 
fith vs.  Philadelphia  Rapid  Transit 
Company,   110   Atlantic   Rep.,   76.] 

Te^XAS — Derailment  Raises  Presump- 
tion of  Carrier's  Negligence. 
In  a  passenger's  action  for  injuries 
sustained  by  exposure  when  compelled 
to  walk  four  miles  to  a  town  after  a 
derailment  of  the  car  wherein  he  was 
riding,  where  the  allegations  of  negli- 
gence were  general,  the  rule  of  the  pre- 
sumptive negligence  from  the  fact  of 
derailment  obtained,  and,  to  overcome 
such  prima  facie  case  of  negligence,  it 
was  necessary  for  the  company  to  show 
that  the  accident  could  not  have  been 
avoided  by  the  exercise  of  the  utmost 
care  reasonably  compatible  with  the 
prosecution  of  its  business.  [Dowdy  vs. 
Southern  Traction  Company,  219  South- 
western Rep.,  1092.] 

WiscoNsl.N' — Surrender     of     Franchise 
and   Acceptance   of   Indeterminate 
Permit  Held  Not  to  Relieve  Com- 
pany of  Payment  for  Using  Streets. 
An    interurban    railway   surrendered 
its  franchise  for  an  indeterminate  per- 
mit, as  authorized  by  a  State  law,  but 
this  surrender  was  held   not  to  relieve 
the  company  of  an  obligation  under  its 
former  franchise  to  pay  $1,000  a  year 
for  the  use  of  the  streets  of  the  city 
which     gave     the     original     franchise. 
[City  of  Oshkosh  vs.  Eastern  Wiscon- 
sin    Electric     Company,     178     North- 
western Rep.,  308.] 
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London's  Motor  Managers 

Authors  of  Paper   Before  A.  E.  R.  A. 

Convention  Pioneers  in  Their 

Respective  Fields 

Frank  C.  Pick  and  George  J.  Shave, 
the  authors  of  the  paper  "The  Motor 
Bus  in  Urban  Transportation,"  pre- 
sented at  the  Atlantic  City  convention, 
modestly  said  of  themselves  in  that 
paper  by  way  of  identification  that  they 
were  "engaged  in  the  management  of 
motor  omnibus  service  in  Greater  Lon- 
don." That  was  a  typical  British 
statement,  but  it  does  not  satisfy  the 
curiosity  of  the  American  reader  of  the 


return  from  government  service  in  coal 
control,  Mr.  Pick  at  once  plunged  into 
a  maze  of  official  hearings  on  fares  and 
the  place  of  each  class  of  transport 
facility  in  London;  but  his  amazing 
knowledge  of  London's  complex  traffic 
has  enabled  him  to  run  the  gantlet  of 
prolix  parliamentary  procedure  without 
losing  his  good  humor  or  his  memory. 
Particularly  during  the  long-drawn- 
out  years  of  the  war  did  Mr.  Shave 
have  a  most  unenviable  task.  Early  in 
the  struggle  the  government  took  over 
hundreds  of  buses  for  war  service  and 
throughout  the  war  Mr.  Shave  found 
himself  with  a  personnel  so  diminished 
that  it  was  a  problem  to  keep  the 
remaining  buses  going,  let  alone  build 
new  ones  for  enormously  increased 
traffic.  With  the  coming  of  peace,  how- 
ever, Mr.  Shave  and  his  confreres  have 
turned  their  thoughts  to  the  develop- 
ment of  larger  and  still  better  buses, 
the  first  result  being  the  new  type, 
"K,"  a  46-seater  and,  more  recently,  a 
57-seater  significantly  referred  to  by 
the  public  as  the  "Hush-Hush." 


F.    C.   PICK 


paper,  particularly  when  the  magnitude 
is  considered  of  the  undertaking  with 
which  Messrs.  Pick  and  Shave  are  con- 
nected and  proper  weight  is  given  to 
the  value  of  the  information  contained 
in  their  discourse. 

Neither  does  the  meager  fact  satisfy 
that  was  mentioned  in  the  foot-note  to 
the  paper  that  Mr.  Pick  is  commercial 
manager  of  the  London  General  Omni- 
bus Company,  Ltd.,  and  that  Mr.  Shave 
is  manager  of  maintenance  of  that 
undertaking.  It  may  be,  as  Messrs. 
Pick  and  Shave  said,  that  the  abstract 
problem  of  the  place  of  the  motor  bus 
in  transportation  appears  simple  as  A. 
B,  C,  but  that  is  only  because  the 
authors  have  solved  the  problem.  And 
a  tremendous  one  it  was,  with  a  pos- 
sible significant  lesson  for  America. 

If  any  man  can  be  said  truly  to 
understand  the  meaning  and  application 
of  the  phrase  "selling  transportation" 
it  is  Frank  Pick.  His  very  title,  com- 
mercial manager,  is  unique  in  the  no- 
menclature of  electric  railway  transpor- 
tation. It  is  Mr.  Pick  who  has  been  the 
moving  spirit  under  his  famous  chief. 
Lord  Ashfield,  in  developing  means  of 
attractive  publicity  and  aids  to  the 
traveler  that  have  made  the  fame  of 
London's  T.  O.  T.  (Tube-Omnibus-Tram) 
journey   around   the  world.      Upon   his 


Mr.  Markle  is  a  native  of  Indiana. 
Graduating  from  the  School  of  Elec- 
trical Engineering  of  Purdue  Univer- 
sity in  1895,  he  entered  the  employ  of 
the  Jenney  Electric  Company,  Indian- 
apolis. After  serving  with  that  organ- 
ization for  several  years,  he  joined  the 
Northern  Electric  Manufacturing  Com- 
pany as  district  sales  manager,  with 
headquarters  at  Chicago.  For  a  few 
months  he  also  served  with  the  Fort 
Wayne  Electric  Company  after  the  con- 
solidation of  that  company  with  the 
Northern  Electric  properties.  Eleven 
years  ago  he  joined  the  Byllesby  organ- 
ization, and  for  three  years  was  sta- 
tioned at  Stillwater,  Minn.,  as  manager 
of  several  properties  of  the  Northern 
States  Power  Company.  For  the  past 
eight  years  he  has  been  general  man- 
ager of  the  Appalachian  Power  Com- 
pany, with  headquarters  in  Bluefield. 
This  company,  in  addition  to  operating 
large  power  installations,  owns  the 
electric  railway  system  in  Bluefield. 


C.  A.  Semrad  Heads  Colorado 
Association 

C.  A.  Semrad,  general  manager  of 
the  Western  Light  &  Power  Company, 
Boulder,  Col.,  was  elected  president  of 
the  Colorado  Electric  Light,  Power  & 
Railway  Association  at  the  recent 
meeting  of  that  body  in  Glenwood 
Springs. 

Mr.  Semrad  was  born  on  July  3, 
1885,  at  Highland,  Wis.  He  was  grad- 
uated from  the  University  of  Wiscon- 
sin, College  of  Electrical  Engineering, 
in  June,  1908.  In  the  following  year 
he  served  as  an  instructor  in  hydraulics 
and  water  power  at  the  same  institu- 
tion. He  was  then  employed  by  the 
Union  Light  &  Power  Company,  St. 
Louis,  Mo.,  for  about  a  year,  at  the  end 
of  which  time  he  became  a  cadet  engi- 
neer of  the  Northern  Colorado  Power 
Company.  Four  years  later  he  was 
made  general  manager  of  the  Cheyenne, 
Wyo.,  Light,  Fuel  &  Power  Company,  a 
subsidiary  of  the  Western  Light  & 
Power  Company.  He  subsequenlty  be- 
came general  manager  of  the  latter 
company. 


Herbert  Markle  Re-elected 

Herbert  Markle,  general  manager  of 
the  Appalachian  Power  Company,  Blue- 
field,  W.  Va.,  has  been  re-elected  presi- 
dent of  the  Public  Utilities  Association 
of  West  Virginia.  The  association  is 
made  up  of  representatives  of  the  elec- 
tric railway,  light  and  power,  artificial 
gas,  water  and  telephone  companies  of 
the  State.  Mr.  Markle  has  been  serv- 
ing as  its  president  for  the  past  five 
years. 


G.    J.    SHAVE 


Bert  Dunkin,  auditor  of  the  Albia 
Light  &  Railway  Company,  Albia, 
Iowa,  has  been  appointed  acting  man- 
ager of  the  company  to  succeed  Ralph 
W.  Boyer,  who  has  resigned  to  enter  an- 
other line  of  business. 

Ralph  W.  Boyer  has  resigned  as  gen- 
eral manager  of  the  Albia  Light  & 
Railway  Company,  Albia,  Iowa,  to  enter 
another  line  of  business.  Mr.  Boyer 
has  been  connected  with  the  company 
for  the  past  eleven  years. 

Rolla  Wells,  receiver  of  the  United 
Railways  of  St.  Louis,  Mo.,  has  been 
elected  president  of  the  Employees' 
Mutual  Benefit  Association  of  the  com- 
pany. The  by  laws  of  the  association 
were  amended  by  unanimous  vote  of 
the  board  of  directors  to  permit  of  the 
election  of  Mr.  Wells. 

A.  L.  Gibson  has  been  appointed 
superintendent  of  the  Lawrence  Dis- 
trict of  the  Eastern  Massachusetts 
Street  Railway,  Boston,  Mass.  Mr. 
Gibson  started  as  a  uniform  man  in 
the  Chelsea  District  of  the  Bay  State 
System  and  later  became  a  car  fore- 
man. For  several  years  he  has  been 
superintendent  of  the  district  which  in- 
cludes the  lines  in  western  Reading  and 
Wakefield. 


Manuf adures  and  the  Markets 

DISCUSSIONS  OF  MARKET  AND  TRADE  CONDITIONS  FOR  THE  MANUFACTURER. 

SALESMAN  AND  PURCHASING  AGENT 
ROLLING  STOCK  PURCHASES  BUSINESS  ANNOUNCEMENTS 


Demand  for  Paint  Exceeds 
Production 

Electric  Railways  Not  Buying  Heavily 

at  Present — Deliveries  Improving 

and  Prices  Seem  Steady 

Electric  railways  have  not  been  buy- 
ing a  large  amount  of  paint  recently, 
according  to  a  survey  made  among 
several  of  the  large  manufacturers. 
The  general  demand  for  paint  on  the 
other  hand  has  all  along  been  very 
good,  with  the  result  that  in  some  cases 
manufacturers  have  been  as  much  as 
four  months  behind  on  orders.  Sev- 
eral producers  are  finding  the  general 
demand  for  paint  slackening  just  now, 
and  do  not  expect  it  to  resume  heavily 
again  until  spring.  Others  say  that 
sales  are  picking  up  and  should  con- 
tinue to  increase,  especially  on  behalf 
of  electric  traction  companies  which 
are  repainting  much  of  their  old  equip- 
ment. A  feature  of  this  demand  is  the 
growing  use  of  enamel  on  cars. 

Bright  Prospects  for  1921  Sales 

Without  exception  paint  makers  give 
very  optimistic  opinions  on  the  pros- 
pect for  next  year's  business.  Almost 
no  cancellations,  it  is  stated,  have  been 
leceived  and  great  hopes  are  being 
based  on  the  return  of  the  building  in- 
dustry in  1921.  Electric  and  steam 
railways  are  also  expected  to  buy  more 
heavily.  The  latter  have  already  greatly 
increased  their  requirements  since  the 
advent  of  higher  rates,  it  is  said  in 
some  quarters. 

Little  prospect  of  lower  prices  in  the 
near  future  is  held  out.  One  producer 
is  shading  prices  a  trifle,  it  is  true, 
but  not  officially,  and  though  virtually 
all  the  other  paint  makers  think  prices 
have  reached  their  peak,  the  consensus 
of  opinion  seems  to  be  that  present 
levels  will  be  maintained  for  some  time 
to  come.  The  reason  for  this  is  said  to 
be  the  undersold  condition  of  the  mar- 
ket and  because  raw  material  in  many 
cases  has  been  contracted  for  in  ad- 
vance at  the  old  prices.  No  reduction 
is  noted  in  the  high  cost  of  pigments. 
On  the  other  hand,  turpentine  and  lin- 
seed oil  have  eased  off  in  price,  and  one 
of  the  largest  paint  manufacturers 
thinks  ti:.t  if  this  trend  of  raw  ma- 
terial shouM  continue  and  labor  costs 
be  reduced  lower  prices  will  prevail. 

Paint  ingredients  are  in  good  supply 
but  some  complaint  is  heard  of  not 
being  able  to  obtain  sufficient  quanti- 
ties when  needed.  There  is  a  scarcity 
of  tin  cans,  according  to  one  represen- 
tative manufacturer,  and  this  is  said 
to  be  due  to  an  inadequate  tin  plate  sup- 
ply. Stocks  of  the  finished  product  in 
many  cases  are  low  owing  to  the  heavy 


demand  this  year,  though  one  or  two 
manufacturers  report  a  good  supply. 
The  next  few  months  are  counted  on 
to  replenish  stocks  so  that  all  supplies 
should  be  in  good  shape  to  meet  the 
spring  demand.  Production  is  very 
generally  up  to  full  capacity  and  the 
labor  situation  in  the  industry  is  favor- 


able. As  a  result,  deliveries  are  im- 
proving in  several  instances,  and  pro- 
c'.ucers  who  ■  have  been  far  behind  on 
filling  orders  are  now  catching  up.  One 
representative  company  is  able  to  fill 
orders  for  paint  from  stock,  but  in 
general  deliveries  range  from  about 
two  to  six  weeks. 


Steady  Prices  for  Trolley  Rope  Prevail 

Good  Demand  Exists  —  Current  Requirements   Handled  Readily 

Despite  InabUity  of  Factories  to  Accumulate  Stocks — 

Opportunity  for  Standardization  of  Sizes  Seen 


Trolley  rope  continues  in  steady  de- 
mand, according  to  representative  man- 
ufacturers. A  leading  maker  of  this 
material  recently  reported  to  a  repre- 
sentative of  the  Electric  Railway 
Journal  that  his  orders  have  shown 
a  steady  increase  during  the  past  half 
year.  Another  manufacturer  stated 
that  the  volume  of  business  is  holding 
up  exceedingly  well,  with  no  falling  off 
in  inquiries  or  purchases.  The  drop  in 
the  price  of  spot  cotton  in  the  general 
market  has  not  been  reflected  in  any 
changes  in  trolley  rope  quotations  as 
yet. 

Purchasers  do  not  appear  to  ex- 
pect an  immediate  downward  movement 
in  prices,  but  it  is  thought  that  if  the 
present  level  of  raw  material  prices  is 
maintained  lower  quotations  will  follow 
after  existing  stocks  of  cotton  are 
exhausted. 

Price  Trend  Not  Closely  Dependent 
Upon  Spot  Cotton 

The  price  of  spot  cotton,  it  was 
stated,  is  not  an  accurate  barometer  of 
trolley  rope  quotation  possibilities.  The 
long  fibered  cotton  required  in  the  pro- 
duction of  this  class  of  rope  is  very 
difficult  to  obtain  at  present.  One  lead- 
ing manufacturer  states  that  he  is 
unable  to  secure  definite  delivery  dates 
and  prices  on  this  commodity.  This 
class  of  cotton  sells  for  perhaps  40  to 
50  per  cent  above  the  spot  quotations, 
and  it  is  pointed  out  that  the  number  of 
bales  changing  hands  is  a  better  index 
of  market  conditions  than  the  extreme 
quotations  published  daily.  The  mini- 
mum prices  quoted  lately  on  spot  cotton 
are  held  by  trolley  rope  manufacturers 
to  be  largely  speculative.  The  two  con- 
trolling factors  in  the  maintenance  of 
present  prices  appear  to  be  the  exist- 
ence of  raw  material  stocks  purchased 
long  ago  and  the  sustained  high  wages 
received  by  labor.  There  appears  to  be 
no  downward  movement  in  wages  in  the 
rope  factories  as  yet.  Long-continued 
transportation  difficulties  and  increased 


freight  rates  have  also  caused  manufac- 
turers considerable  anxiety. 

Night  work  is  not  necessary  to  meet 
the  present  demand,  and  a  tendency 
toward  increased  production  on  the 
part  of  labor  is  noted.  Deliveries  of 
trolley  rope  in  quantity  are  being  made 
on  a  basis  of  eight  to  ten  weeks  from 
the  receipt  of  order.  There  are  virtu- 
ally no  factory  stocks,  although  it  is  the 
custom  in  some  plants  to  build  up 
these  and  maintain  them  during  normal 
times.  Current  prices  for  trolley  rope 
range  from  about  90  cents  to  $1.25  per 
pound  according  to  grade.  Some  talk 
of  the  desirability  of  cutting  down  the 
number  of  sizes  specified  by  purchasers 
is  heard,  although  it  does  not  appear  to 
be  the  plan  of  the  manufacturers  to 
reduce  the  variety.  The  J-in.  size  is 
commonly  used,  and  though  a  good  de- 
mand exists  for  the  ifs  and  rl?-in. 
sizes  as  well,  there  is  a  feeling  in  some 
quarters  that  an  opportunity  for  stand- 
ardization exists  which  might  ulti- 
mately lead  to  quicker  deliveries  and 
lower  prices. 

Credit  conditions  are  said  to  be  fair 
only.  Many  orders  are  paid  on  a  sixty 
to  ninety-day  basis  notwithstanding 
their  being  billed  for  a  thirty-day  pay- 
ment. Register  cord  is  not  in  heavy 
demand  at  present  and  cuiTent  quota- 
tions on  the  better  grades  run  around 
$1.20  per  pound.  No  difficulty  is  met 
in  handling  urgent  needs  for  either 
trolley  rope  or  bell  cord. 


Deliveries  of  Cars  for  St.  Louis 
Not  Much  Delayed 

St.  Louis  Car  Company  declares 
there  is  no  foundation  for  the  report 
that  there  may  be  six  months'  delay 
in  the  delivery  of  the  cars  which  it  is 
building  for  the  United  Railways  of 
St.  Louis  because  of  the  recent  fire  in 
the  St.  Louis  Car  plant.  The  delay  at 
most  will  not  exceed  three  months,  ac- 
cording to  the  car  company. 
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Friction  Tape  Deliveries 
Improving 

Raw  Material  Plentiful  and  Production 

Has  Increased,  but  Demand  Is 

Less — Prices  Seem  Steady 

Accumulation  of  raw  material  and  in- 
creased production,  coupled  with  a  mod- 
erate falling  off  in  orders  has  resulted 
in  greatly  improved  delivery  conditions 
in  the  friction  tape  market.  A  repre- 
sentative manufacturer  informed  the 
Electric  Railway  Journal  a  few  days 
ago  that  he  could  easily  handle  orders 
as  large  as  50,000  lb.  a  week,  quoting 
seven  to  ten  days'  delivery.  Factory 
stocks  are  not  being  built  up,  however. 
The  price  question  is  the  chief  obstacle 
to  larger  business.  The  cost  of  cotton 
sheeting  has  eased  off  somewhat,  but 
the  mills  are  still  heavily  loaded  with 
orders  and  no  marked  tendency  toward 
a  sharp  decline  can  be  seen  in  the 
present  price  of  raw  material. 

One  manufacturer  pointed  out  that 
no  very  great  price  reduction  on  fric- 
tion tape  is  to  be  expected  before  Jan- 
uary. Wages  are  maintained  at  the 
high  level  attained  some  time  since  and 
the  cost  of  coal  purchased  under  a  $5 
contract  has  increased  to  $18  and  $21 
per  ton  in  this  plant  within  a  few 
months.  A  very  heavy  demand  for 
rubber  hose  has  set  in  and  tape  manu- 
facturers making  diversified  products 
are  less  affected  by  fluctuations  in  buy- 
ing than  are  producers  of  a  few  very 
limited  lines.  Tape  prices,  it  is  said, 
are  not  figured  upon  the  maximum 
price  of  cotton  sheeting  to  the  manu- 
facturer, and  for  this  reason  quite  a 
substantial  decrease  in  raw  material 
cost  would  be  required  to  have  much 
effect  upon  the  quotations  of  tape  pro- 
ducers. Current  prices  run  from  60  to 
70  cents  per  pound.  Recent  suggestions 
as  to  the  desirability  of  using  white 
and  gray  tapes  have  borne  good  fruit 
and  less  than  1  per  cent  of  the  tape  sold 
by  a  large  producer  is  now  white. 
Labor  conditions  are  good  and  so  far  it 
has  not  been  necessary  to  lay  off  em- 
ployees to  any  extent  in  this  field.  Few 
cancellations  are  being  received. 


Rail  Bonds  Decrease  in  Price 

Softening  copper  prices  are  respon- 
sible for  a  reduction  in  rail  bond  prices 
which  went  into  effect  about  the  mid- 
dle of  this  month,  it  is  stated.  The 
reduction  Is  slight  and  corresponds  to 
the  price  advance  made  about  two 
months  ago.  The  further  trend  of 
prices  is  uncertain,  according  to  one 
of  the  leading  factors  in  this  line. 

The  supply  of  rail  bonds  at  present 
is  said  to  be  adequate  for  all  needs, 
especially  as  demand  has  lessened  re- 
cently and  raw  material  is  plentiful, 
it  is  stated.  Deliveries  are  encom- 
passed within  a  range  of  two  to  three 
weeks.  No  cancellations  have  appar- 
ently been  received  and  manufacturers 
hope  for  good  business  to  develop  from 
the  prospects  that  are  now  seen  for 
further  electrification  of  roads.  Foreigfn 
demand  is  slightly  better  at  present 
than   has   been    the   case   recently,   one 


of  the  leading  manufacturers  states, 
and  sales  abroad  should  continue  to 
increase. 

At  the  date  of  going  to  press  word 
has  just  been  received  of  a  further 
drop  in  rail  bond  prices.  The  amount 
of  the  reduction,  which  goes  into  effect 
on  Oct.  30,  is  approximately  the  same 
as  the  cut  mentioned  above. 

Sales  of  Electric  Coin-Han- 
dling Machines  Growing 

Increase   in    Multiple    Fares    Aids    De- 
mand— Raw  Material  Supply  Favor- 
able and  Deliveries  Are  Good 

Electrically  operated  coin  handling 
machines  for  sorting,  counting  and 
wrapping  coins  of  various  denomina- 
tions are  coming  into  increasing  favor 
with  electric  traction  companies.  One 
of  the  factors  promoting  their  use,  be- 
sides the  saving  effected  in  time,  is  the 
elimination  of  additional  employees  to 
handle  the  money.  Another  reason  for 
the  stronger  demand  is  that  vdth  the 
increased  fares  that  many  street  rail- 
ways are  securing  the  number  of  addi- 
tional coin  denominations  involved  has 
brought  greater  problems  in  the  han- 
dling of  fares,  with  a  consequent  trend 
toward  machine  sorting,  counting,  etc. 

With  the  increase  in  demand  from 
electric  railways  and  a  favorable  vol- 
ume of  orders  from  other  interests, 
manufacturers  are  very  generally  find- 
ing it  necessary  to  increase  their  pro- 
duction. Except  for  some  complaint 
on  the  item  of  castings  little  trouble 
is  being  found  with  the  supply  of  raw 
material.  There  is  a  scarcity  of  the 
viTappers  used  for  wrapping  coins,  how- 
ever, according  to  one  of  the  large 
manufacturers.  This  is  caused  by  in- 
ability to  obtain  paper.  The  small  mo- 
tors used  in  these  machines  are  now 
said  to  be  in  plentiful  supply. 

Stocks  are  not  usually  accumulated, 
it  is  stated,  except  of  partially  as- 
sembled units.  This  is  because  the 
filling  of  orders  depends  upon  the  coin 
units  that  are  to  be  handled  in  each 
case.  Deliveries,  however,  are  proceed- 
ing satisfactorily.  One  representative 
company  is  able  to  ship  in  about  ten 
days.  Another  concern  which  special- 
izes on  a  more  complicated  device  for 
sorting,  counting  and  wrapping  coins 
in  one  operation  can  fill  orders  in  about 
a  month.  The  use  of  metal  tokens  by 
many  lines  has  somewhat  complicated 
the  situation  where  machines  for  han- 
dling coins  alone  have  been  devised.  This 
factor  has  already  been  provided  for 
in  some  instances,  and  will  be  taken 
care  of  soon  in  others,  it  is  stated. 

Prices  in  this  line  have  reached  their 
peak  and  will  probably  hold  steady  for 
some  time,  according  to  a  representa- 
tive manufacturer.  On  the  other  hand, 
another  producer  announces  an  increase 
in  price  of  about  9  per  cent  to  become 
effective  on  its  products  Nov.  1.  The 
reason  for  this  is  said  to  be  the  fact 
that  no  advances  had  previously  been 
made  covering  the  period  of  rising  costs 
of  labor  and  raw  material.  Labor  con- 
ditions are  improving. 


Coal  Situation  Easing  Up      ' 

With  coal  production  running  well 
over  12,000,000  tons  weekly,  and  with 
indications  pointing  to  a  suspension  of 
the  lake  priority  order,  it  is  believed 
that  coal  will  be  obtainable  in  ample 
quantities  in  the  very  near  future. 
There  is  great  congestion  at  lower  lake 
ports,  due  to  the  fact  that  the  satura- 
tion point  seems  to  have  been  reached 
in  the  Northwest.  This  condition  prom- 
ises to  make  available  within  the  next 
few  days  some  four  thousand  addi- 
tional cars  of  coal  daily.  Once  this 
amount  of  coal  is  added  to  the  distri- 
bution in  the  so-called  lake  territory 
and  in  the  East  it  is  believed  that  pub- 
lic utilities  will  have  little  further  diffi- 
culty in  securing  their  coal. 

Since  the  new  service  order,  it  is 
reported  by  the  national  committee  on 
gas  and  electric  service,  there  has 
been  no  single  case  in  which  an  emer- 
gency has  been  met  with  assigned  cars. 
If  a  utility  runs  short  of  coal  it  must 
now  first  establish  that  it  cannot  se- 
cure the  coal  through  ordinary  com- 
mercial channels.  If  that  is  estab- 
lished this  committee,  through  the  co- 
operative agreement  existing  with  the 
railroads  and  the  National  Coal  Asso- 
ciation, makes  arrangements  directly 
with  the  operator  with  whom  the  ntU- 
ity  has  a  contract. 


Rolling  Stock 


The  Chicago  Surface  Lines,  on  Oct. 
26,  had  received  six  of  the  ten  standard 
safety  cars  ordered  from  the  J.  G. 
Brill  Company  about  Sept.  15. 

Paget  Sound  Power  &  Light  Co.,  Bel- 
lingham.  Wash.,  expects  eight  new 
safety  cars  for  its  lines  to  be  shipped 
from  St.  Louis  on  Nov.  2,  it  is 
announced. 

Berkshire  Street  Railway  Company, 
Pittsfield,  Mass.,  has  secured  delivery 
of  nineteen  safety  cars,  it  is  announced, 
and  will  operate  on  a  one-man  car  basis 
except  on  some  of  the  long  interurban 
runs.  A  few  safety  cars  have  already 
been  in  operation  on  the  Pittsfield  lines 
for  several  months.  The  heavy  double- 
truck  cars  will  be  taken  off  all  city 
lines. 

The  Detroit  (Mich.)  Street  Railway 
Commission  has  called  for  bids  on 
twenty-five  new  trolley  cars  for  use  on 
the  municipal  lines  now  under  con- 
struction. The  cars  specified  are  to  be 
of  the  one-man  safety  type.  It  is  the 
hope  of  the  city  to  have  the  cars  de- 
livered before  Jan.  1,  1921,  so  that  they 
can  be  operated  soon  after  that  date  if 
necessary. 

Interstate  Public  Service  Company, 
Indianapolis,  Ind.,  expects  completion 
of  the  seventeen  new  freight  cars  now 
under  construction  at  the  plant  of  the 
company  at  Indianapolis  by  Nov.  1, 
according  to  L.  M.  Brown,  superin- 
tendent. The  cars  will  be  39  ft.  long, 
8  ft.  4  in.  wide  and  will  have  a  capacity 
of  50,000  lb.  The  eight  new  all-steel 
passenger  cars  which  were  to  have  been 
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delivered  last  June  are  now  promised 
by  the  middle  of  November  and  may 
be  in  operation  a  month  later,  aecordmg 
to  Mr.  Brown. 


,  Track  and  Roadway 


i: 


Houston,  Bay  Shore  &  Texas  City 
Traction  Company,  Houston,  Tex.— The 
Houston,  Bay  Shore  &  Texas  City  Trac- 
tion Company,  incorporated  recently 
with  a  capital  stock  of  $300,000,  has 
filed  with  the  State  Secretary  an 
amendment  to  its  articles  of  incorpora- 
tion certifying  to  an  increase  in  its 
stock  to  $1,000,000. 

Interstate  PubKc  Service  Company, 
Indianapolis.  Ind.— The  Interstate  Pub- 
lic Service  Company  will  make  some 
extensive  additions  in  the  maintenance 
of  way  department  in  its  plant  at 
Scottsburg,  Ind.,  in  the  early  spring. 
Among  the  improvements  will  be  a 
general  shop  building  and  new  car- 
houses.  The  project  will  entail  an  ex- 
penditure of  approximately  $300,000. 

Eastern  Massachusetts  Street  Rail- 
way. Boston,  Mass. — The  Department 
of  Public  Utilities  has  notified  Mayor 
Peters  that  it  will  authorize  a  city  ex- 
penditure of  not  more  than  $300,000 
for  improvement  and  repair  work  on 
the  Eastern  Massachusetts  Street  Rail- 
way in  the  Hyde  Park  section  now 
being  operated  by  the  Boston  Ele- 
vated. The  city  created  a  loan  fund 
this  year  for  such  expenditures  and 
this  will  be  the  first  draft. 

Detroit  (Mich.)  Municipal  Railway. 
— The  Street  Railway  Commission  of 
Detroit  has  awarded  a  contract  for  fur- 
nishing steel  trolley  poles  to  the  Na- 
tional Tube  Company,  Pittsburgh.  The 
company's  price  for  supplying  1,700 
liO-it.  trolley  poles  (steel  tubes)  and 
400  30-ft.  heavy  poles  is  $151,680. 

Phillipsburg  (N.  J.)  Transit  Com- 
pany.— The  Phillipsburg  Transit  Com- 
pany will  place  new  special  work  aci'oss 
the  Pennsylvania  Railroad  tracks  in 
Union    Square,    Phillipsburg. 

Phillipsburg  (N.  J.)  Transit  Com- 
pany.— The  Phillipsburg  Transit  Com- 
pany will  expend  $20,000  for  paving  3i 
ft.  alongside  its  tracks  for  a  distance 
of  3,960  ft.  along  Main  Street,  Phillips- 
burg. The  paving  will  consist  of  brick 
set  on  a  concrete  base  and  the  contract 
has  been  awai'ded  to  Korp  &  Korp, 
Phillipsburg. 

Public  Service  Railway  Company, 
Trenton,  N.  J. — A  plan  to  connect 
Camp  Dix  with  Trenton  and  other 
nearby  towns  was  recently  discussed 
by  Mayor  Frederick  W.  Donnelly,  of 
Tienton,  and  Major  General  Summerall, 
of  the  big  army  cantonment.  The 
scheme  under  consideration  is  to  build 
a  spur  from  the  camp  to  connect  with 
the  southern  division  of  the  Public 
Service  Railway.  The  plan  was  sug- 
gested by  M.  D.  Warren,  traffic  man- 
iiger  of  the  Trenton  Chamber  of  Com- 
merce, who  will  take  up  the  matter  fur- 
ther with  the  army  officials  at  Camp 


Dix.    Camp  Dix  is  eighteen  miles  from 
Trenton. 

Staten  Island  Midland  Railway,  New 
York,  N.  Y.— The  property  of  the 
Staten  Island  Midland  Railway,  which 
the  city  will  begin  to  operate  on  Dec.  1, 
will  need  general  overhauling  according 
to  the  Commissioner  of  Plant  and  Struc- 
tures. Repairs  will  be  made  to  the 
roadbed,  vrires  and  poles. 


Power  Houses,  Shops 
and  Buildings 


Public   Service  Railway,  Trenton,  N. 

J. The    new    terminal    of    the    Public 

Service  Railway  at  the  Camden,  N.  J., 
ferries  has  been  completed  and  cars 
are  now  running  around  the  loops. 

Boston  (Mass.)  Elevated  Railway. — 
The  Boston  Elevated  Railway  has  built 
a  garage  at  Broadway  and  Washington 
Street,  Boston,  to  house  motor  wreck- 
ing apparatus  and  emergency  motor 
car  and  crew. 


Trade  Notes 


G.  E.  Andersen,  formerly  assistant 
eastern  sales  manager  of  the  Duff  Man- 
ufacturing Company,  Pittsburgh,  Pa  , 
has  been  promoted  to  southwestern 
sales  manager  and  placed  in  charge  of 
the  company's  new  branch  office  lo- 
cated in  the  Railway  Exchanjre  Build- 
ing, St.  Louis,  Mo. 

C.  W.  Hunt  Company,  Inc.,  announces 
the  formation  of  the  C.  W.  Hunt  Engi- 
neering Corporation,  with  offices  at  143 
Liberty  Street,  New  York  City,  for  the 
purpose  of  handling  all  sales  entailing 
engineering  in  connection  with  the  Hunt 
products  and  all  engineering  services 
previously  performed  by  the  company. 

The  Ajax  Metal  Company,  Philadel- 
phia, Pa.,  has  issued  a  new  export 
catalog  in  two  editions,  one  English 
and  one  Spanish,  covering  all  Ajax 
products  from  Babbitt  metals  to  car 
brasses  and  castings  and  ingot  metal. 
The  text  and  illustrations  are  identical 
in  both  cases.  Copies  of  either  edition 
will  be  sent  to  interested  persons. 

A.  L.  Whipple,  who  was  with  the 
Curtain  Supply  Company,  Chicago,  as 
general  sales  agent,  and  later  became 
sales  manager  for  Forsyth  Brothers 
Company,  Chicago,  in  1907,  and  in  1913 
vice-president  of  the  Standard  Heating 
&  Ventilating  Company,  has  been  ap- 
pointed representative  of  the  Locomo- 
tive Stoker  Company,  Pittsburgh,  Pa., 
with  offices  at  50  Church  Street,  New 
Y'ork  City.  Mr.  Whipple  was  for  sev- 
eral years  active  on  the  entertainment 
committees  of  both  the  steam  and  elec- 
tric railway  annual  conventions.  Be- 
fore his  connection  with  the  Locomo- 
tive Stoker  Company  he  was  vice 
president  and  acting  general  manager 
of  the  Railway  Improvement  Company, 
New  York  City. 

Hugh   Pattison    has   joined   the   staff 
of  the  heavy  traction  department  of  the 


Westinghouse  Electric  &  Manufactur- 
ing Company  to  make  special  engi- 
neering studies  under  the  direction  of 
F.  H.  Shepard,  director  of  heavy  trac- 
tion. Mr.  Pattison  has  been  closely 
identified  with  the  industry  since  com- 
pleting the  course  in  applied  electricity 
at  Johns  Hopkins  University  in  1892. 
Since  then  he  has  been  associated  suc- 
cessively with  Frank  J.  Sprague,  West- 
inghouse, Church,  Kerr  &  Company, 
George  Gibbs  and  others.  Mr.  Patti- 
son took  sn  active  part  in  the  applica- 
tion of  multiple-unit  control  in  Boston 
and  Brooklyn  and  in  the  electrification  of 
the  Long  Island  Railroad,  the  West  Jer- 
sey &  Seashore  Railroad  and  the  Penn- 
sylvania Railroad.  He  is  a  member  of 
the  A.  I.  E.  E.,  the  A.  S.  C.  E.  and 
the  A.  S.  M.  E. 

The  Ackley  Brake  &  Supply  Corp- 
oration, 50  Church  Street,  New  York, 
announces  the  appointment  of  the 
Power  Equipment  Company,  Oliver 
Building,  Pittsburgh,  Pa.,  with  Charles 
A.  Saints,  manager,  as  agent  for  the 
sale  of  Ackley  brakes  and  G  &  B  min- 
eral oil  paint  in  the  territory  covered 
by  western  Pennsylvania  and  West 
Virginia. 

Shaw  Crane  Works,  Muskegon,  Mich., 
has  made  an  interesting  installation  of 
two  Shaw  Overhead  Wharf  Cranes 
manufactured  by  them,  at  pier  No.  6, 
East  River,  New  York  City,  the  N.  Y. 
State  Barge  Canal  Terminal.  They 
are  of  the  overhead  type,  traveling  on 
tracks  above  the  shed  roof  with  the 
boom  in  a  vertical  position  when  chang- 
ing location  so  that  the  pier  is  not  ob- 
structed. The  cranes  carry  freight  to 
and  from  inside  the  shed  in  a  straight 
line  without  swiveling,  the  outer  end 
of  the  boom  extending  23  ft.  3  in. 
beyond  the  edge  of  the  pier  and  10  ft. 
inside  the  shed  when  in  operation.  A 
light  trolley  travels  along  the  boom 
capable  of  supporting  3,000  lbs.  when 
the  latter  is  at  any  angle  up  to  45 
degrees. 
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New  Advertising  Literature 


Cable  Joints.— The  Standard  Under- 
ground Cable  Company,  Pittsburgh, 
Pa.,  has  issued  bulletin  No.  740-1,  cov- 
ering cable  joints  and  jointing  mater- 
ial. 

Copperclad  Wire. — Copper  Clad  Steel 
Company,  Rankin,  Pa.,  is  distributing 
a  twenty-three  page  booklet,  entitled 
"Copperweld  Wire,"  on  copper-clad  steel 
wire. 

Portable  Cranes  and  Hoists. — The 
Canton  Foundry  &  Machine  Company, 
Canton,  Ohio,  is  distributing  a  thirty- 
four  page  booklet,  covering  its  portable 
floor  cranes  and  hoists.  ^ 

Concrete  Poles. — Massey  Concrete 
Products  Corporation,  Chicago,  111.,  is 
circulating  catalog  supplement  No.  5, 
an  eleven-page  booklet  which  illustrates 
and  describes  Massey  hollow  reinforced 
concrete  poles  for  telegraph,  transmis- 
sion and  trolley  lines.  Copies  may  be 
had  on  request. 
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Peacocks 

Lower 

the 

Operating 

Ratio 


The  manager  who  is  operating  hundreds  of  cars  in 
daily  service  with  no  other  brakes  than  Peacocks,  has 
the  same  general  class  of  motormen  that  you  do.  He 
has  much  the  same  problems  that  you  have  but  he  is 
saving  a  lot  of  money  in  the  operation  of  those  cars.  He 
lives  in  a  town  of  over  600,000  inhabitants  and  a  town 
with  hills  at  that.  Many  of  his  cars  have  both  air 
brakes  and  Peacocks  but  all  have  Peacocks.  His  motor- 
men  know  their  hand  brakes  are  good  brakes;  they  have 
confidence  in  them.     They  are  using  them  every  day. 

You  can  have  the  same  conditions  on  your  road  if  you 
will,  but  you  must  have  Peacock  Brakes. 


NATIONAL  BRAKE  CO.,  Inc. 


888  Elllcott  Square, 


BUFFALO,  NEW  YORK 


Type  "G"   Peacock 
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jForb,  Bacon  Si  H)avt6, 

fngtneers. 


115  BROADWAY 

NEW  YORK 


STONE  &  WEBSTER 

incorporated 

Design  and  Construct  St«am  Power  Stations,  Water  Power 

Developments,  Transmission  Lines,  Substations.  Gas  Plants. 

NEW  YORK  BOSTON  CHICAGO 


SANDERSON  &  PORTER 

ENGINEERS 

REPORTS,  DESIGNS,  CONSTRUCTION,  MANAGEMENT 
HYDRO-ELECTRIC  DEVELOPMENTS 

RAILWAY,   LIGHT  and  POWER  PROPERTIES 

CHICAGO  NEW  YORK  SAN  FRANCISCO 


The  Arnold  Company 

ENGINEERS— CONSTRUCTORS 

ELECTRICAL— CIVIL— MECHANICAL 

105  South  La  Salle  Street 

CHICAGO 


ALBERT  S.  RICHEY 

ELECTRIC  RAILWAY  ENGINEER 

WORCESTER  POLYTECHNIC  INSTITUTE 

WORCESTER,   MASSACHUSETTS 


WALTER  JACKSON 

Consultant 

FARES  AND  BUSES 

More  revenue  from  more  riders 

143  Crary  Ave.,  Mt.  Vernon,  N.  Y. 


C.  E.  SMITH  &  CO. 

Congutting  Engineers 

2065-75  Railway  Exchange  Bldg.,  St.  Louis,  Mo. 

Chicago  Kansas  City 

Investigations,  Appraisals,  Expert  Testimony,  Bridge 

and  Structural  Work,  Electrification,  Grade  Crossing 

Elimination,    Foundations,    Power    Plants 


HEMPHILL  &  WELLS 

CONSULTING  ENGINEERS 

Gardner  F.  WelU  Albert  W.  Hemphill 

A  PPR  4  ISA  LS 

INVESTIGATIONS  COVERING 

Reorganization      Manaiiement     Operation      Construction 

43  Cedar  Street,  New  York  City 


THE  J.  G.  WHITE 
ENGINEERING  CORPORATION 

Engineers — Constructors 

Industrial   Plants,   Buildings,  Steam  Power  Plants,   Water 
Powers,  Gas  Plants,  Steam  and  Electric  Railroads, 
Transmission.    Systems 

43  Exchange  Place,  New  York 


JOHN  A.  BEELER 

OPERATING  AND   RATE  INVESTIGATIONS 

TRAFFIC  SURVEYS  AND  SCHEDULES 

MANAGEMENT  •  CONSTRUCTION  -  APPRAISALS 

DIFFICULT  WORK  EXECUTED 

52  VANDERBILT  AVE.    NEW  YORK 


J.  L.  JACOBS  &  COMPANY 

Engineers — Statisticians 

Investigations — Reports — Expert   Testimony 

Management,   Organization    and    Cost   Control 

Industrial  Relations  Problems — Statistical  Analyses 

Monadnock  Building,  Chicago 


ENGELHARDT  W.  HOLST 

Consulting  Engineer 

Appraisals,     Reports,     Rates,     Service     Investigation, 

Studies  on  Financial  and  Physical  Rehabilitation, 

Reorganization,    Operation,    Management. 

683  Atlantic  Ave.,  Boston,  Mass. 


ROBERT  M.  FEUSTEL 

CONSULTING  ENGINEER 

Rate,  Traffic  and   Reorganization 

Investigations 

Fort   Wayne,    Indiana 


REPUBLIC  ENGINEERS,  INC. 

CONSULTING    AND    CONSTRUCTING    ENGINEERS 

Valuations  Reports  Investigations 

Designs  Construction  Management 

60  BROADWAY,  NEW   YORK 

CLEVELAND,  OHIO  YOUNGSTOWN,     OHIO 

Illuminating  Bldg.  Mabouin?  Bank  Bidg. 


Parsons,  Klapp,  Brinckerhoff  &  Douglas 


WM.  BARCLAY  PARSONS 
EUGENE   KLAPP 


H.   M.    BRINCKERHOFF 
W.  J.  DOUGLAS 


Engineers — Constructors — Managers 

Hydro-electric,      Railway,      Light     and      Industrial      Plants, 
Appraisals  and   Reports. 


CLEVELAND 

Leader  Npn-g   Bid?. 


NEW    YORK 

84   Pine  St. 


PORTSMOUTH,   VA. 
Ferry    Bldg. 


WE  BUILD  TRACKS 

Construction — Maintenance — Rehabilitation 

ENGEL  &  HEVENOR 

Track    Engineers — Contractors 

220  Broadway,  New  York  City 
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^manufacturers  of  Steel  Structures  of  all  classes 
particularly  BrIDGES  and  BuILDINGS 


Sales  Offices 

NEiV  YORK.  N.  Y.       .      .       30  Church  Street  Si.  Louis,  Mo.      .      Third  National  Bank  Building 

Philadalphia,  Pa.      ....      Widerter  Building  Denver,  Colo.              First  National  Bank  Building 

(Boston,  Mass.      .     .     .      John  Hancock  Building  Salt  Lake  City,  Utah    .     .  Walker  Bank  Building 

Baltimore,  Md.    .     .       Continental  Trust  Building  Dululh.  Minn Wolvin  Building 

PITTSBURGH,  PA.      .     .     .      Frick  Building  Minneapolis,  Minn.  .     .  7th  Ave.  &  2nd  St..  S.  E. 

(Buffalo,  N.Y...     , .    .  Marine  National  Bank  „                        „ 

Cincinnati,  Ohio.      .-.  '.    •.'     Union  Trust  Building  ^''"fi^  <-'"'»'  Representative: 

Atlanta,  Ga Candler  Building  iJ-  S.  Steel  Products  Co.,  Pacific  Coast  Dept. 

Cleveland.  Ohio        .    '.     .     i     Guardian  Building  San  Francisco,  Cal.     ....      Rialto  Building 

Detroit,  Mich.       .     Beecher  Ave:  &  M.  C.  R.  R.  Portland,  Ore Selling  Building 

CHICAGO,  ILL.    .       208  South  La  Salle  Street  Seattle,  Wash.         .     4th  Ave.  So.,  Cor.  Conn.  St. 

Export  Represeniaiioe:  United  States  Steel  Products  Co.,  30  Church  St..  N.  Y. 
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FOR  SALE 

GENERATING  UNIT 

1 — \7i  In.x  21  j  in.  Horizontal  Type.  PlatonValve, 
200  R.  P.  M.  Buckeye  Engine,  direct  connectei 
to  a  200  Kw.  22f)0-VoIt.  li  phase.  60-cycle.  W«st- 
tnghouse  Generator.  For  prices  and  full  partl>^"U- 
lars  address: 
Mercer  County  Light,  Heat  &  Power  Co. 
Gre-nvllle.  Pa. 


"We  received 


a  large  number  of  inquiries  regarding  this  unit,  from  our  ad.  and  are 
certainly  very  much  pleased  with  the  results.  You  may  rest  assured  that 
when  we  have  any  more  material  to  dispose  of  we  will  certainly  use  the 
Searchlight  Section  of  Power." 

Mercer  County  Light,  Heat  &  Power  Co.,  Greenville,  Pa. 

S.  W.  Bagnal!,  Secretary. 


HAVE   YOU   SOMETHING  TO   SELL? 

.  The  "Searchlight"  Section  can  help  you  find  a  buyer  for  it. 

For  every  business  want  "Think  SEARCHLIGHT  First'* 
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The  Most  Successful  Men  in  the  Electric  Railway  In- 
dustry read  the 

ELECTRIC  RAILWAY  JOURNAL 

Every  Week 


JAMES  E.  ALLISON  &  GO. 

Consulting  Engineers 

Specializing  in  Utility  Rate  Cases  and 
Reports     to     Bankers     and     Investors 

Security  Building,  St.  Louis,  Mo. 


electrical  testing  laboratories 

Electrical,    Photometrtcal   and 

Mechanical  Testing 

80th  Street  and  East  End  Ave.,  New  York,  N.  Y. 


THE  P.  EDWARD  WISH  SERVICE 

50  Church  St.  DETECTIVES  >31  State  St. 

NEW     YORK  Street   Railway  Inrnprnctlon  BOSTON 


Scofield  Engineering  Co. 

power  stations 
hydraulic  developments 


Consulting      Engineers 
PHILADELPHIA.  PA. 

GAS   WORKS 
ELECTRIC   RAILWAYS 


When  writing   the  advertiser   for  information  or 

prices,  a  mention  of  the  Electric  Railway 

Journal    would    be    appreciated. 
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Standards  are  being  kept 

Regardless  of  the  great  increases  in  the  cost  of 
materials,  artwork,  printing,  labor  and  other 
items,  users  of  Collier  Service  know  that  its 
standards  are  not  only  being  kept,  but  even  sur- 
passed. 

No  deterioration  is  permitted  in  the  quality 
of  the  car-card  stock  or  printing;  nor  a  lowering 
of  the  artistic  standards  and  originality  that 
have  made  car-card  advertising  a  respected 
medium  with  the  shrewdest  advertisers  of 
America. 

And  this  adherence  to  a  standard  of  excellence 
set  by  ourselves  is  matched  by  faithful  adher- 
ence to  our  agreements  to  pay  a  fixed  sum  per 
month  promptly  to  our  electric  railway  clients, 
with  no  attempt  whatever  to  claim  indulgence 
for  unforeseen  changes  in  economic  conditions. 


Uii^^MMMM 


Candler  Building,  New  York 
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SPECIFICATIONS 

—  for  — 

BUTT-TREATING  CEDAR  POLES 

P  &  H  Guaranteed  Penetration 
Process 


HEIGHT  OF  TREATMENT 
The   butts   of   ail   poles   shall  be   treated   to 
the  height  as  set  forth  in  the  table  below. 

PENETRATION  RESULT 
The  sapwood  of  each  and  every  pole  shall 
'ie  impregnated  with  the  preservative  to  a 
depth  of  one-half  inch  in  every  portion  of  the 
nole  in  that  area  between  the  plane  designat- 
ed as  the  height  of  treatment  as  set  forth  in 
the  table  below,  to  a  plane  one  and  one-half 
feet  below  the  standard  ground  line,  unless 
the  sapwood  be  less  than  one-half  inch  in 
thickness,  in  which  case  the  impregnation 
will  be  to  the  full  depth  of  the  sapwood 
throughout   this  area. 

PENETRATION  TEST 

The  result  shall  be  determined  by  making 
frequent  tests  with  an  increment  borer,  re- 
moving thereby  a  plug  taken  from  this  area 
at  a  point  one  foot  below  the  standard  ground 
line.  The  hole  from  which  this  plug  is  re- 
moved will  then  be  sealed  with  Creosote, 
after  which  a  creosoted  plug  will  be  tightly 
driven   in. 

PRESERVATIVE 

The  preservative  shall  be  a  pure  coal-tar 
distillate  obtained  entirely  from  coal  gas  or 
coke-oven  tar  and  must  not  contain  any  ad- 
mixture of  any  other  tar  oil  or  residue  ob- 
tained from  petroleum  or  any  other  source, 
including  coal-gas  or  coke-oven  tar  and  must 
conform  to  the  standard  specification  of  the 
American  Wood  Preservers  Association,  and 
the  American  Railway  Engineers  Association 
for  Creosote  Oil,  and  the  National  Electric 
Light  Association's  "A"  Specifications  cov- 
ering coal-tar  creosote. 

Length 
of  Poles 
16  feet 
18 
20 
22 
25 
30 
35 
40 
45 
50 
55 
60 
65 
70 
75 
80 


Standard 

Height 

Ground  Line 

of  Treatment 

4 

feet 

5       feet 

4 

5 

4 

5%  ;; 

4% 

6 

5 

6 

5% 

6%   ;; 

6 

'* 

7 

6 

'* 

7 

6»4 

*• 

7V4    " 

7 

" 

8 

7% 

•♦ 

8%     •• 

8 

»• 

9 

8 

•» 

9%     " 

8 

" 

10 

S 
8 

','. 

10 
10 

You  Really  Get  This  In  Place 
of  Uncertain  Results 

THE  specifications  for  the  P  6  H 
Guaranteed  Penetration  Process 
are  not  a  specified  method  of  Butt- 
Treatment  but  are  specifications  that 
produce  a  guaranteed  one-half  inch 
penetration  result. 

The  result  specifications  printed  here  are 
not  only  rigidly  carried  out,  but  are  also 
securely  backed  up  by  a  written  guarantee 
on  poles  butt -treated  by  this  process. 
Page  &  Hill  Co.  guarantees  without  quali- 
fications to  refund  the  entire  butt-treating 
price  on  every  pole  that  does  not  show 
the  prescribed  ^  inch  uniform  penetration. 

This  is  a  radical  departure  from  old 
methods.  Every  pole-buyer  knows  what 
this  means  in  enabling  him  to  keep  down 
his  pole  maintenance  costs. 

Insist  on  getting  the  genuine,  the  P  &  H 
Guaranteed  Penetration  Process.  Do  not 
be  satisfied  with  any  substitute  process. 


PAG  E&.  HI  LLC? 

I920 

GUARANTEED 

One-Half-  Inch 

5?^CToAtlea 


Full  Particulars  on  Request. 

PAGE  &  HILL  CO. 

Minneapolis,  Minn. 


BRANCH  OFFICES: 


Tinws  Bldj.,  NEW  YORK,  N.  Y. 

717  Bryant  BIdg.,  KANSAS  CITY,  MO. 

1 9  So.  LaSalle,  CHICAGO,  ILL. 


1 1 1 1  C»ner  Bldg.,  HOUSTON,  TEXAS 
31 1  Sumpter  Bldg.,  DALLAS.  TEXAS 
1416  Slarks  Bldg.,  LOUISVILLE,  KY. 


This  disc  countersunii  on  the  bult-end 
of  every  pole  Butl-Trealed  by  the  P  &  H 
Guaranteed  Penetration  Process  is  your 
assurance  of  one-half  inch  penetration. 
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Brokea  motor  case. 


Broken   sections   lined   ap. 


O 
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Why  Scrap  Your  Broken 
Motor  Cases  When 


f' 


0 


Wax  Fattern  Applied. 


will  make  them  as  good  as 
new  in  your  own  shop? 

Less  skill  required  than  in 
electric  and  oxy-acetylene 
welding — and  you  get  re- 
liable results  when  the  job 
is  finished. 

Let  us  send  a  man  to  in- 
struct you  in  this  valuable 
reclamation  work. 


The  Thermit  reactor. 


Mold   built  around  broken   sections. 


METAL  &  THERMIT 


Pittsburgh 


120  BROADWAY 

Chicago  Boston 


Thermit  weld,  before  removing 
excess   metal. 


CORPORATION 


NEW  YORK 

San  Francisco 


Toronto 


i^S^HSH^&HSH 
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Thermit  weld,  after  macblnint. 
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Chut 


ree 


Why  do  American  women  wear  furs  in 
summer? 

For  the  same  reason  that  the  India 
woman  carries  a  chutree  umbrella  on  a 
sunshiny  day. 

The  man  who  can  explain  the  reason  is 
the  man  who  can  say  "I  understand 
women." 

But  he  doesn't  understand  women  any 
more  than  the  average  operator  under- 
stands carbon  brushes. 

He  thinks  he  does — but  he  doesn't. 
There  are  just  as  many  angles  to  brush 
performance  as  there  are  to  women's 
doings. 

That  is  why  we  are  impressing  on 
makers  and  users  of  motors  the  urgency 
of  letting  Morgan  brush  engineers 
prescribe  Morganite  brushes. 

They  come  the  nearest  to  knowing  all 
the  angles  of  the  brush  business — because 
of  their  highly  specialized  experience. 


Main  Office  and  Factory:  519  West  38th  Street,  New  York 


DISTRICT  ENGINEERS  AND  AGENTS: 

Lewis  &  Roth,   13th   and   Wood   Sts.,  Philadelphia 

Electrical   Engineering  &   Mfg.   Co., 

First   National   Bank   BIdg.,   Pittsburgh 

R.  W.  Lillie   Corporation, 

176    Federal   St.,   Boston,   Mass. 

W.   R.   Hendrey  Co.,  Hodge  Bldg.,   Seattle 


Herzog  Electric  Sc  Engineering  Co.,  150  Steuart  St., 
San  Francisco 

Charles  Farnham,  I.  W.  Hellman  Bldg., 
Los  Angeles 

Railway   &  Power   Engineering  Corporation,  Ltd.. 
131    Eastern   Ave.,   Toronto,   Ontario,   Canada 
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H-B  Life  Guards  on  B.  R.  T. 
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AREFUL  Inspection  of  life  guards  makes 
their  operation  positive. 

Reduction  of  accidents  by  the  general  use  of  H-B 
Life  Guards  has  been  responsible  for  their  installa- 
tion on  the  largest  and  best  equipped  railways  in 
the  United  States. 

Claims  brought  into  court  have  every  chance  of 
being  decided  in  the  railway's  favor  provided  it 
can  prove  that  it  has  taken  the  best  precaution  to 
prevent  front  end  accidents.  H-B  Life  Guards  are 
ample  proof. 

The  Brooklyn  Rapid  Transit  Company  specified 
H-B  Life  Guards  on  its  200  new  safeties  recently 
put  into  operation  because  it  is  one  of  the  ini- 
portant  factors  that  make  the  safety  car  safe. 

Write  for  details 


"Barrier  of  Safety" 

between  the  fallen  pedestrian  and  the  car  wheels. 


The  Consolidated  Car  Fender  Co. 

Providence,  R.  I. 

General  Sales  Agent 

Wendell  &  MacDuffie  Co. 

61   Broadway,  New  York 
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Why  the  Leading  Manufacturers  and  Operators 
use  SURPACO  Coach  and  Car  Surfacer 


The  chief  virtue  of  SURPACO  Surfacer,  for  coaches  and  cars,  is  the  particu- 
lar tenacity  of  the  priming  coat — it  makes  a  firm,  lasting  bond  with  wood  or 
steel  surfaces  and  forms  a  most  durable  groundwork  on  which  to  build 
successive  surfacing  and  finishing  coats.  SURPACO  Surfacer  completely 
fills  up  all  rough  places,  bolt  and  nail  holes,  and  provides  the  smoothest 
possible  surface  for  finishing  work. 

It  is  adaptable  to  both  old  and  new  work  and  will  be  furnished  to  match 
any  color  desired.  Can  be  completely  applied  in  8,  11  and  14  days,  according 
to  the  system  which  particular  cases  find  most  desirable. 

SURPACO  Coach  and  Car  Surfacer  is  a  product  that  fully  equals  the  high 
quality  mark  to  which  all  kindred  SURPACO  products  are  held,  and  it  will 
certainly  be  to  your  benefit  to  learn  more  about  it. 

Ask  us  for  further  particulars,  with  color  cards  and  directions  for  our  widely 
used  8-,  11-  and  14-day  systems.  Or,  if  you  have  special  problems  to  solve, 
put  them  before  our  Engineering  and  Advisory  Department.  Their  exper- 
ience is  very  valuable — their  services  cost  you  nothing. 

St.  Louis  Surfacer  &  Paint  Co. 

Hazel  and  Union  Aves. 
St.  Louis,  U.  S.  A. 

Paints  for  Large  Corporation  Users  Only 
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The  More  Stops — the  More  Need  for 

BOYERIZED 
BRAKES 

Lamping  some  accident  figures  of  a  big  city  sys- 
tem, we  see  that  "accidents  and  damages"  totaled 
2.1%  of  gross  earnings  when  they  had  skip-stops 
but  3.1%  of  gross  earnings  when  they  didn't  have 
skip-stops. 

Don't  have  to  hand  you  practical  railroaders  a  dia- 
gram to  prove  this  line  of  reasoning. 

The  more  stops,  the  more  use  of  brakes— 

The  more  use  of  brakes,  the  more  wear  on  brake 

rigging— 
The  more  wear  on  brake  rigging,  the  more  need  for 

BOYERIZED 

Brake  Pins  and  Bushings 

to  enable  you  to  put  that  reduction  of  accident  ex- 
pense into  better  service  and  a  return  on  invest- 
ment instead  of  slipping  it  to  an  over-worked  claim 
department. 

To  Boyerize  means  to  lengthen  the  life  of  your 
equipment  and  to  lower  the  cost  of  your  upkeep. 


Boyerized   Brake  Hangers. 

Boyerized  Brake  I.ever  Pins 
and  Bushings 

Boyerized  Wearing  Plates  between 
the  Bolster  and  Bolster  Carrier. 


Boyerized  Wearing  Plates  between 
the  Pedestal  Straps  and  the 
Journal  Box. 

Boyerized  Pins  and  Bushings 
for  Door  Fixtures. 


BEMIS  CAR  TRUCK  COMPANY 

Springfield,  Mass. 
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The  Reasons  Why 

Rolled  and  Forged 
Circular  Sections 

made  by  our  special  methods  should  be  specified 

Told  in  Five  Chapters 

CHAPTER  1— INTRODUCTION 

Rolling  the  22-inch  higot 

Thorough  working  at  proper  temperature  is  one  of  the  most 
important  factors  in  improving  the  quahty  of  steel.  Our  com- 
bined rolhng  and  hydrauhc  forging  process  subjects  the  steel  to 
an  unusual  amount  of  working. 

For  example  the  first  operation  consists  in  rolling  a  22  x  22-in. 
ingot   into   a   round   bloom    1  1    in.    in   diameter   thus   effecting 
approximately  an  80%  reduction  in  area.     This  bloom  is  then 
hot-sheared  into  blocks  of  the  size  required  for  the 
section  that  is  to  be  made. 

A  cross-section  of  the  ingot  and  one  of  the  blocks 
are  illustrated  in  the  first  two  of  the  eight  scale 
photographs  on  this  page. 


Uniform  Circular  Sections 

of  many  kinds  can  be  made  by  our  special  methods. 
A  few  of  these  are  listed  below: 


Automobile  Flywheel  Blanks 

Gar  Wheels 

Crane  Track  Wheels 

Gear  Blanks 


Industrial  Wheels 
Shaft  Coupling  Blanks 
Turbine  Discs 


Write  for  detailed  information. 
Also  watch  for  next  weel^'s  advertisement. 


9 

rvmiNC  BUCKET 

WMECL 

9 

ROUGH  TURNED 
OCAD  BLANK 

STREET     CAM 
WMCKU 

^^ 

AUTOMOBILE 

rLTWHCn,  BLAMl 


Midvale  Steel  and  Ordnance  Company 
Cambria   Steel   Company 

General  Sales  Office^  Widener  Building,  Philadelphia.  Pa. 

District   Sales    Offices 

Atlanta,   Boston,   Chicago,   Cincinnati,    Cleveland,    Detroit,   New  York,   Philadelphia 

Pittsburgh,   San   Francisco,   Salt  Lake  City.  Seattle,  St.   Louis 

So/e  Export   Representatives 

Consolidated  Steel  Corporation,  165  Broadway,  New  York 

All   export   inquiries   should   be   sent   to   this   address 

37-1 
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"STANDARD" 


Steel  Tires 

Steel  Tired  Wheels 

Solid  Rolled  Steel  Wheels 

O.  H.  Steel  and  Malleable  Iron  Castings 

Solid  Forged  Geared  Blanks 

Steel  Forgings  Iron  Forgings 

Forged  and  Rolled  Steel 

Pipe  Flanges 

Ring  Dies 

Rings 

Roll  Shells  Steel  Springs 

t  ^  f  V^'**  'Standard'  Brand  on  your  material  f  ^  f, 

M^wSi^         is  an  assurance  of  eventual  economy."         S^.^^^*^ 

BRAND  BRAHO 

STANDARD  STEEL  WORKS  CO. 

GENERAL  OFFICES: 

500  NORTH  BROAD  ST.,  PHILADELPHIA,  PA. 

CHICAGO  RICHMOND  MEXICO  CITY 

ST.  LOUIS  SAN  FRANCISCO  LONDON,  ENGLAND 

HAVANA,  CUBA  NEW  YORK  PARIS,  FRANCE 

MONTEREY,  MEX. 
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Our  New  1981  TREATISE  ANU  HANDBOOK  siiit   mion   jiciuf»l. 

iS         Flr^  ao8  Sooth  La  Salle  Street 

rUSS0.  CHICAOO,   ILLINOIS 
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"In  the  Falling  of  the  Year" 


The  old  Song  puts  it  for  Robin  Red  Breast. 
The  spirit  of  preparedness  is  among  all  our 
nature  friends.  Some  that  stay  with  us  dur- 
ing the  winter  are  beginning  to  fur  up. 

AND  WE?  —  LIKEWISE.  Filling  the 
cellar,  fixing  the  furnace,  glazing,  roofing, 
painting,  mending — all  with  the  same  instinc- 
tive purpose. 

ELECTRIC  RAILWAYS  TAMBIEN? 
INDEED  YES!— Lots  of  things  to  fix  up. 
Coal  is  high  and  hard  to  get  and  there  are  lots 
of  holes  in  the  coal  bin  that  lose  a  big  percent- 
age of  the  fuel. 

EVERY  OPEN  RAIL  JOINT  OR 
DEFECTIVE  BOND  is  as  wasteful  as  a 
broken  window,  a  leaky  steam  pipe  or  a  worn 
out  faucet 


We  offer  ERICO  railbonds — those  with  a 
welded  terminal — the  very  best  in  the  market. 
Our  portable  apparatus  furnishes  a  rapid  and 
easy  means  for  installing  the  bonds,  requiring 
a  minimum  of  time  and  labor.  Bonding  opera- 
tions may  be  carried  on  where  traffic  is  heaviest 
without  any  interference  with  schedules. 

The  apparatus  is  comprehensive  in  its  design. 
Another  function  of  its  usefulness  is  ARC 
WELDING. 

Broken  rail  ends,  worn  switches,  frogs,  guard 
rails,  and  cupped  joints  may  be  taken  care  of 
by  the  bonding  gang,  and  when  the  outside 
work  is  done  the  apparatus  may  be  used  for 
shop  welding. 


Let  us  send  you  details  and  prices. 


The  Electric  Railway  Improvement  Co. 


Cleveland,  Ohio 
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ALLIS-CHALMERS  MOTOR-GENERATOR  SETS  FOR  ALL  CLASSES 
OF  SERVICE  IN  ANY  CAPACITY 


A  1. 1_  I S  -  C  H  A  L.  M  E  R  r> 
RRODUCTS 

Electrical  Machinery 

Steam  Turbines 

Steam  Engines 

Gat  and  Oil  Engines 

Hydraulic  Turbines 

Crushing  and  Cement 

Machinery 

Mining  Machinery 


ALU//ftALNEft/ 

MM  V^im  mM^UFACTURING  COMPANY 
^Jg       ■JLMilwaukee^fc^^  Wisconsin,   U.  S.  A. 
£>isirJci  Offices  in  A/I  Leading  Cilies 


AULIS -CHALMERS 
PRODUCTS 

Flour  and  Saw  Mill  Machinery 
Power  TrBnimiuioa  Machinery 
Pumping  Ena>nn-C*' ■>"■'"<''  ^ump* 

Steam  and  Electric  Hoitts 

Ai(  Comprc«ori  -  Ait  Brake* 

Agticullural  Maduoeiy 

CoodeaMt* 
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I^MHdical  Geacs 


A  PROVEN    SUCCESS 


Something  else  besides 
mechanical  excellence  and 
human  skill  is  included  in 
Nuttall  Gears. 

Modern  apparatus  and  high  grade  workmanship 
are  back  of  every  other  gear  manufacturer  who 
is  willing  to  pay  the  price  for  them. 

The  "something  else"  that  gives  Nuttall  gears 
an  exclusive  quality  is  the  BP  treatment, 
because  all  Nuttall  BP  treated  gears  are  guar- 
anteed for /our  times  the  life  of  untreated  cast 
steel  gears  in  identical  service.  Long  life  results 
in  ultimate  economy. 


RDKUHALL  COMPANY 

PITTSBURGH  A  PENNSYLVANIA 


^mttiiiiiMiiii'iiiiiiiiiiiiiiiiiiiiiiiiiiimiiiii iinuiiiuinhiiiinrrinMniriirMiniinhiiiiiininiiiiiHMniMniMiniMnihHiiHiiiitiiiiiMniiMiniiiinMniii'iitinirriiiiuiiriiiiiiiiiiiHiiiiiiiiiniiniiuniiitiiHMininnuiiiiniu 


"SEARCHLIGHT" 
Want  ads  Talk- 


They  go  direct  to  those  in  the  in- 
dustry you  wish  to  reach  and  tell 
your  story  in  a  forceful  and  bus- 
iness-like way. 

They  don't  mince  words  but  get 
right  to  the  point. 

Use  them  for — 


Agencies   Wanted 
Agents  Wanted 
Auction   Notices 
Bids  Wanted 
Books   and   Periodicals 
Buildings  For  Sale 
Business    Ojiportunities 
Civil   Service   Opportunities 
Contracts   to   be  Let 
Contracts  Wanted 
Desk  Room  For  Rent 
Denk  Room  Wanted 
Educational 
Employment  Agencies 
Foreign    Business 
For   Exchange 
For  Rent 
Franchises 
Help  Wanted 
Miscellaneous    for   Sale,    for 


Industrial   Sites 
Labor   Bureaus 
Machine  Shops 
New  Industries  Wanted 
Partners  Wanted 
Patent   Attorneys 
Patents    For    Sale 
Plants  For  Sale 
Positions    Vacant 
Positions    Wanted 
Proposals 
Property   For  Sale 
Receivers'    Sales 
Representatives  Wanted 
Salesmen   Wanted 
Specialties 

Sub-Contracts   Wanted 
Water  Front  Property 
Work  Wanted 
Rent    or    Want   Ada 


For  Every  Business  Want 

'Think  Searchlight  First'' 


I  0144  I 

Liuiiiilliiuiiiniiiii.iiiiii'iiiiiiijiiiliMiiiijl MiiiiiiiinjiniMiirniiiiiiiiiiiiiiillllimilllllliraiiillimillillliiniiuMlimiillllllMiiilllllllllllnllllilllHiiiiniiiiiiiiiiiiniilmillliliniiiilllllltiuiluiimiiilliiiiilillllllliiiiiiiniilulil mlirriiiiiiiiillllliimiiimiiimiininilllb.- 
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TAh  FsioutS'^irkewrli 


FTrwrTSBw^r^^T^^S^r 


NACH9D 
SIGNALS 

!  fbrUidhiiay  Crossing  j 


WEATHERPROOF   WIRE 
AND  CABLE 

PAPER   INSULATED 
UNDERGROUND  CABLE 

<  Single,  Duplex  and  Three  Phase) 

TROLLEY  WIRE 

( Round,    Grooved    or   Figure   8 ) 

BARE  COPPER  WIRES 
AND  CABLES 

MAGNET  WIRE 

(Cotton    or   Asbestos) 


Americanite  Rubber  Covered  Wire 
Incandescent     Lamp     Cord 


Galvanized  Iron  and  Steel 
Wire  and  Strand 


AMERICAN  ELECTRICAL  WORKS  | 

I  Phillipsdale,   R.   I.  | 

i  Boston.    176  Federal;   ChicaBo.    112  W.   Adams:    Cincinnati,  Traction  Bld(. :         i 

I  New  York,  233  B'wajr;   San  Francisco,  612  Howard:   Seattle,  lOQ   1st  Are.  So.         = 

^ntumniiH?iiiiilllliniuiliniiniiniiiiiiiiiiiiHliinimiiiilimini)iiiiiriitiiiilllililliillinMitiiiniiiiiiiniiiiiiiiiiimiitlMillriiliiiiiiiiR 
j^illiiiiiiiiiiniiiiiuiniiiilirniiiiiinuiniitiiiitiiiliiiiiiitiiliiiiiillllllliiiiniiiiliiniiiiiiiiniMlilMlllluinitiiiiiiimiiiliiiiiilliniiiiiHK 

ELRECO  TUBULAR  POLES      I 


To  electric  railway  managers  interested  in  reliable  signaling, 
copies  of  Catalogues  No.  720,  on  Highway  Crossing  Signals, 
and  719,  on  Automatic  Block  Signals,  will  be  gladly  sent 
on    request.     Nachod    Signal    Co.,    Inc.,    Louisville,    Ky. 


UC  'WiRe  t-OCK 


=/        / 


THE  cttAMrenco  joint 


COMBINE  I 

Lightest  Weight  | 
Greatest  Adaptability  \ 


rtHMiiiiiiiiitiiiniiiiiiiiiniiiitiiiiiirtiiiiiiiiiiiiMiitiiiitiiiiiiiiiiiiiiiiiiiiiiitiiiMiiiiiniriiiiiMiirniiiitiiiiiiiDiiiiniiNitiriiiniiitiiiiiiiiiiF 


I  Lowest  Cost 

i  Least  Maintenance 

1                  Catalog  complete  with  engineerinK  data  sent  on  reqacs;.  ^ 

I                ELECTRIC  RAILWAY  EQUIPMENT  CO.  I 

I                                                  CINCINNATI,  OHIO  | 

i                                     New   York   City.    30    Church   Street  | 
liiminiimiiiiiiinninniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiii>iiiiiiiiiiiitiiiiiiiiiiuiiiiiiiiniiiiiiiiiiuiiiiniiuiiiiuuuiiiiiiiiiimiii!cuiii£ 


1      Chapman 

i  Automatic  Signals 

i  Charles  N.  Wood  Co.,  Boston 

s 

9s:iiiimiiiMiiiunimiiiifiiuiiiiiitinimiiMiiiiiNiiiiniiiiiiliiniiiuiliiniiiiniinuiiuiiiiniimiiHiliiniiiniiiiiu(ui,... .tiuiiiiiiiic 

^qiniimiitniiiiiifiiiiiiiiiiinii iiiiittiiiiiitniitMiiirH ti iitiiiitiiiiiiiii tt iiiiriiiiniiiiiiiDiitrniiiiiniiiiiiifMi. 

j  EUREKA  PRODUCTS         | 

I  Cummutators,  Trolley  Wheels,  Sleet  Trolley  Wheels,  | 

I  Trolley    Ears,    Line    Material,    Controller    Fingers,  | 

I  Brush  Holders,  etc.  | 

I  We  make  quality  £oods.  | 

I    THE  EUREKA  COMPANY,  North  East,  Pa.  | 

mMiiiiHMittiliiMiiiiiiiiiii iiiiiiiiMiiiiiiiitiiiiiiiiiniimiiiiuiiiiuiiiiiriirriniiriiitiiiiiiitiiriiiiii iit iiiiiittiinNniiiiiiiim^ 

S"iniiiiii[rii)iiiii)iiiMHiiimnniiiiiitiiiiniiiiiiitniininiiiiintiiiiiitiiiiiitiitiitiiiiiiiiifiiiiriiiiiiiitiiiniiiNiiiiiinitiiiitiiiniiiniiiiii^ 

Trolley   | 
Wire        I 

I  INSULATED  WIRES  AND  CABLES  | 

I   WELDING  WIRE  WIRE  STRAND    \ 

I     JOHN   A.   ROEBLING'S   SONS   CO.,   TRENTON,   NEW   JERSEY    I 

^iniiiiiiiiiHiiinrinMiiiniuimiiiitiiiimiiiiiiMiniiiiMiiiiiiiiimiiiiiiiiinMniiiiiitiiiniiiiii.ntiiiiiiiiiinniuiiHiiiiiiiiiitiiiiiiiuiiiiiir 

^iliiilinuMiiiiiiiniiiiiiiiniMiiittiiiiMiiiiiiiririn>iii)iiiiiiiiiitiriiiiriiiiirniiiiiirtMirMiitiiMiiiiiiriiitiiniiiiiniliniiiiiiiinilllliniiiiii>E      aiiuiiniiiniiiiiiilliiiriiiniinriiiiiiiiiiiiiiniiiiiiintiiiiiniiiiinnnillilirniiiMniiiiiuiiiiiiiiiiiriiiiirriiiiniiiiiiniMnuiiiiriiniiiiiiiiit^ 

1  LACKAWANNA   AIDS   TO   BETTER   TRACK  | 

i  See  our  double-page  advertisement  in   last   week's  and  next  week's  | 

:  issues  and  send  for  booklets.  "Lackawanna  Deseamed  Rails."  = 

I  "Improved  Track  Appliances."  and  "Track  Bolts  and  Spikes."  1 


^lUMlliniiliiiininiiiiiiiiiiiiiiiliiliiiiiiiiiiiiiiiiiiiiiiiiiniinlliiiillininiilllliniliiiiiriiiiiiiiiiiininiiilMlinillliiiltiiiniinllillllluilui; 

I        Transmission  Line  and  Special  Crossing         | 
I  Structures,  Catenary  Bridges  | 

I  WRITE  FOR  OUR  NEW  DESCRIPTIVE  CATALOG.  | 

ARCHBOLD-BRADY  CO.  | 

I        Engineers  &  Contractors  SYRACUSE,   N.   Y.        | 

^liiiilllllllllililllllii lliiiiiiillitiliiiiiii itiiliiilHiiliiriiiiiniiiiliimitiir Illlllllllllin irniiHlililililliriiiiMiliMtii 

sillliiHinniiiiiiiiiiiniiniiiiiiiuiiniintiimniiniiiiiiiriiitiiiriiiiiiininuiiiiitiiiMirMnnniiMniMniiiininrrinri.iiiiiiriiniiiiiiiiiiimj; 

I     AETNA  INSULATION  LINE  MATERIAL      f 

I        Third  Rail  Insulators.  Trolley  Bases.  Harps  and  Wheels.  Bronzt-         = 

E        and  Malleable  Iron  Froffs.  Crossings.   Section  Insulators.  Section        i 

i         Switches.  i 

Albert  &  J.  M.  Anderson  M(g.  Co. 

'SSn  93  A  street.  Boston.  Mass.  — / 

Established   1877 

Branches — New  York.  133  Bway.    Phila- 

■29  Real  Estate  Trust  Bldg.  Chicago.  103  So.  Dearborn  St.        3 

London.  48  Milton  Street  = 

SiiiiiiiiiiiiiniiuiiimiiuiiuuuniiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiniiiniiiniiiiiiiiiiiiiiiiiiiMiitiiiiitiiiiiiiiiiiLiiiiiriiuuuiiimiiiiiiMiiiin 


-6>- 

delphta.  4'i 


uriimiiiiuiiimiiiiiiiiiiMii iiiiiiiiiii iimi iiMiiiiiimiiii f iiiui ii iiiimiiii iiiiiiuiiiiiiii inu 


u.  s. 


Electric  Contact  Signals  | 

for  I 

Single-txack  bloch-signsl  protection  | 

Double-track    spacing   and   clearance  signal*  i 

Protection  at  intersections  with  wyes  i 

Proceed  signals  in  street  reconstruction  work  | 

United  States  Electric  Signal  Co^  | 

West  Newton,  Mass.  | 

iiiiiimiimiiniiiiiniiiiniiiiiiiimiiimiiimiiiiiiimiiimmmiiiiiiiiiniiiiiiiiiiiiiiniiiiiiiiiiiiiiniiniiiiiuE 


Trolley  Wire 


Copperweld  Wire  Is  60  %  stronger  Ulan  solid  copper 
wire,  is  1%  to  10%  lighter,  costs  less  per  pound,  lasts 
3  to  4  times  longer,  and  therefore  Is  ideal  for  electric 
railway   serrtoe.      Writ*   for   caulogue    No.    22 


Copper  Clai 


Oopptr    Conductor 
=  with  the 

=      Strmgtk    of    Steel. 

^tmiiiiiiiiiiiiiiiiiuiHiiiiijiiiiiiiiiniiHiiiiiiiimiHniimiiiitiiniuiiniiiiiiiiimimiimuiii 


0"iC£  AND  WORKS:  RANK. 

HEW  vofiRCitr  OffiCt  30  rfl'jflCM  sr  ^ 


'Hi'JlRU  SALES  RePse5£NTATiv£S         = 
SIEaSAtESCORPOftAIiON.CHiCAGO.'U      = 


iiiiiiiimiiiiiiiiiiiiiiiiiiiiiiiiiHi: 


I  (ackowonna  .Steel  (pinpanv  | 

i  General  Sales  Office  and  Works:  Lackawanna,  N.  Y.  i 

=     Atlanta  Buffalo  Cincinnati  Detroit  Philadelphia  San  Praiiclaco     t. 

i  Boston  Chicago  Cleveland  New  York  St.  Louis  i 

§        Sole  Bzporter  of  Our  Commercial  Products,  Consolidated  Steel  Corp.,  New  Toiic        E 
^iiniiHiiiiiniiininiMiiMiminiMniiiiiiif^iiiiiMiiniiiiiiiiMiniinMiuiinMiiiMiniiiiiMiiMiiriinriiiiiiririiiiiMirrriiiiiHiniiriiiniiiiiiiin 
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■nimmiiiiiuiuMiiimiiiiiiHiiniMiniiiiiiiiiuiinMiiuiiiiiiiiiiiiiitiiiitiiitiiiiiniiiiiiiiiitiiiiiiiiiiniiiuiiiiiuiiiniiuiuiuJiuujimutt' 


Aluminum  Company  of  America 

General   Sale*   Office 

2400  Oliver  Bldg.,  Pittsburgh,  Pa. 


SPECIAL 


■  '•  m'TT'ir    iiiMt 


PRODUCERS  of  ALUMINUM 

Manufacturers  of 
ELECTRICAL  CONDUCTORS 

for 

Industrial,  Railway  and  Commercial  Power 
Distribution 

also 

Ingot,  Sheet,  Tubing,  Rod,  Rivets,  Mould- 
ing, Extruded  Shapes,  Bronze 
Powder  and  Foil 

also 

Litot  Aluminum  Solders  and  Flux 


For  Electric  and  Steam  Railroads,  in  all  types 

of  construction 

Converter  and  Electric  Steel  Castings 

Hammer  and  Press  Forgings 

Seamless  Steel  Gas  Cylinders 

WM.WHARTON 

JR.  &  CO.  Incorr 

EASTON,  PA. 

Subsidiary   of  Taylor-Wharton    Iron    &   Steel   Co. 
High    Bridge.   N.  J. 

OTHER  PLANTS: 

Philadelphia  Roll  &  Machine  Co..  Philadelphia. 
Tioga  Steel  &  Iron  Co..  Philadelphia. 


CAN.\DA 
Northern  Alomlniun  Co.,  Ltd.,  Toronto 

e>(>LAI«D 

Nurlhrrn    Alaminlnni    Co.,    Ltd..    London 

LATIN   AMERICA 

Aluminum  Co.  of  Sonth  Amerlos,  Pittsbnish,  Fa. 


niiiiiiiiiuiiiiiiiiiiiiuiiiiiiiiiiiiiiiiiiiiiuiiiiiiiuiiiiiiiiiiiiiiiiuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiic 
tiii..iiimiiiitiiitiiiiniiiiiiiiiiiiniiiniiiiiiiiiiHuiiniiiiiiiiiiiimiiiiiiiiillllliliiiiiiiililliiiiiiiiiiiiiiiiiiiimiiiiiailiiliiimiiililluiliit' 


I  P'ORIG  I  NATO  RS     OF^ 

I  i  MANGANESE  STEEL 
'         TRACK   WORK 


Jl 


HIGHEST    QUALITY 

TRACK  SPECIAL  WORK 


=  9 

SHluullullllllllllllllllllliriiiitiliillilliiiiiiiriiiiiiiiiiitiiiniiiritiiiMMiittiiiiiiiirtiiiiMiiiiiiiniiiiiiiiuiiiitiiiiiuiiiiiiiiuiinniiiiiiiiiiin 

Biimiiiiiiiimiiiiimiiiiiiiiiiiiiiiimiimiiiiiiiiiiiimiiiiiiiuiiniiiiiiiiiiuiiiiciiiiwiiiiiiimiiiiiiiuiiiiuiiiiiiiiiiiuuiiiiiiiiiiiuiiiuii^ 


BARBOUR-STOCKWELL  CO. 

205    6ro»<lHay     CambriHgeport,    Ma»f:. 
FrtnKIiiKetl    IAt5S 


s     i 


WE  MAKE  THIS  GRADE  ONLY 

I  CLEVELAND  FROG  &  CROSSING  CO. 

I  CLEVELAND,  OHIO 

iiiilliiHilllltiiiiiiiiiiMiiiiiiiii'tiii iiiiiiiiiiiiiiiiiiiiiiiiiiiuiimilillliiliiiriiimiiillniilllllillliitliiiiMiiiiillilliilMiilHHimtiimii 

gniiiiiiiiiiiiiiiiijuiiiiiiuiiiiiiiiiiiiiiiiiiiiiiiiiiuiiiiiiiiiiimiiiiiii(iiiiiiiiiiiiii«iiiiiiiiiiiiiiiuiiiiiiiiiiiiu«iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii| 

I   Dependable   Track  Work    | 
I       for  Electric  Railways 

I  Frogs,  Switches,  Switch  Stands,  | 

Crossings,  Special  Track  Work,  | 

Machine    and    Drop    Forgings,  | 

Pressed      Steel      and      Hammer  | 

Work.    Foundry  for  Manganese  | 

Steel    Castings    and    special    fa-  | 

cilities   for   heat   treating.     Let  | 

I  us  bid  on  your  requirements.  | 

I      ST.  LOUIS  FROG  &  SWITCH  CO. 

I  ST.  LOUIS.  MO.  I 

s  i 

^imiiuuiiillliitiiiiniiiiiiiitiiiiiiitiiiiniiiuiiiiiMiiiiiiiiiiiiiiuiiiiiiiiiiuiniiiiiiiiiiuiitiMiniiiiiiiiitiiiiiiiiiiiiitiiiiuiiiiiiiiiitiiitiiiil 


M«nuf<tcturer«  of 

S|>ecial  Work  for  Street  Railways 

Frogs,  Crossings,  Swatches  and  Mates 

Turnctits  And   Croas  Connections 

Kervi'in  Portable  Crossovers 

Ba  Ilf  win  Articul  atedl  Cast  Manganese  Crossing* 


rmA'tr.^   PROMPT!  Y   FUBN, 


uiitMiiniiiuiiiitiiiniiuiniiirniriiiinniiiiiiMiiiiiiiiiiiiiMiiiiiiiiiiHtMiiuiiiiMiiiiiiiiiiiiiiiiMiiiiiiiiiiiniiiiiMiiniiiiiiiiiiiiiniiiiiiiiii^ 

=  s 

I   HIGH-GRADE  TRACK  I 

WORK  j 

I               SWITCHES— MATES— FROGS— CROSSINGS  f 

I                                COMPLETE  LAYOUTS  I 

I          IMPROVED  ANTI-KICK  BIG-HEEL  SWITCHES  | 

I                    HARD  CENTER  AND  MANGANESE  | 

I                                        CONSTRUCTION  | 

I     New  York  Switch  &  Crossing  Co.  j 

i                                Hoboken,  N.  J.  i 

^llliiuiiittiiiitriiitiiiiniiniiiitiiniiiiiniiiriiiiittiiiiiiinriiiiiiiHiiiiiiiiiiiiiit iiiiiuiiiiiiiiiiniiiiiiiiliiiiiiiiHlM> 
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American 
Rail  Bonds 


CROWN 

UNITED  STATES 
TWIN  TERMINAL 
SOLDERED 
TRIPLEX 


Send  for  neto 
Rail  Bond  book 


American  Steel  &  Wire 
S^y'wik  Company 


S      i 

I    I 


Anti-CerresiyeT/ 


ESTABLE) 

Corrutattd 

aJLVERTS 


The  British  Government  selected 
"ACMES"  for  use  in  Africa  not 
only  because  they  combined  all  the 
desirable  features  of  other  culverts, 
but  because  they  had,  in  addition 
an  exclusive  feature: — thai  of  being 
easier  to  transport. 

This  exclusive  feature  is  due  to  the 
sectional  construction  of 
"ACMEIS."  It  is  of  great  value 
even  here  in  the  United  States, 
where  culverts  must  be  shipped  or 
hauled  any  distance. 


•^■■^■miiiiiiiiiininitfinuiiifUimiHiiiimiiiimiiiiiiitmiiiiintiiiittiiHiiiimtiniiiiiiiiiiiniiiiiiiiitiiimiiiiinHiniiiiiiantf       niiiiHiitHiuiiiiiiiiiiiiiiiiiHifumiiiiiiiimiiiitiiiiiiiriiiiiiiiHiiiiiiiMiiiiiiiiiiiMiiitiiMiuiiiiiHiiiiniiiiiiiniiiuhiHiiiiiiiHiKiiiHiimiii 
i.'willllllwllliMiuuiiiui»iUliiluiiiiiMiii»»i»uiiHtiMin»iiiiinililii»iHMli»iiuiiljHiMllil»iHMiuiiluiHiMiuiiininiMniniiniiniiiii»iiiiiiiiniiniiiniiiMiniiiiHiHiuHniiuniniii»liniiHlinlliHHli^ 

The  Babcock  &  Wilcox  Company 

85  Liberty  Street,  New  York 

WATER  TUBE  STEAM  BOILERS 


Steam  Superheaters 


Mechanical  Stokers 


Works: 


BARBERTON,  OHIO— BAYONNE,  N.  J. 
BRANCH   OFFICES: 


ATLAJITA.   Candler   i^uildinii 
BOSTON.  49  Federal  St. 
CHICAGO.  Marquette  Bnildins 
CINCINNATI,  Traction  BuUmni 
CLEVELAND.  Guardian  Building 
DENVER.  435  Seventeenth  St 


HAVANA,  CUBA,  Calle  de  Asuilar  104 
HOUSTON,  TEXAS.  Southern  Pacific  Bldt. 
LOS  ANGELES.  I.   N.    Van  Nujs  Bldg. 
NEW  ORLEANS,  633  Baronne  St. 
PHILADELPHIA.    North    American    Bldg. 
PITTSBURGH.  Fanners'  Deposit  Bank  Bldg. 


SALT  LA^KE  CITT.   705-8  Kearns  Bldg. 
SAN  FRANCISCO.  Sheldon  Bldg. 
SAN  JUAN.  Porto  Rico.   Royal  Bank  Bldg. 
SEIATTLE,  L,  C.  Smith  Bldg..  Booms  1914-1917 
TUCSON.  ARIZONA.  Santa  Rita  Hotel  Bldg. 


iiiilmitiiiitiiliilliillllliMimiimimiimiiMlllillHliiiiiiiiiimiimiiiiiiiiiimiiliiiiiiliitliillilltlllliiiiliillilllmiiiiiiiiniiu- 


^imiMiiiiiMiiiiuilllllnniulililiniiiHiMlitMliiniiiminiMiimiiniiiiiiiiiniinilliHlluillniiiiuiliiliuiliiuliniliniiniiHiinMiniliiliuiiininiiilililllliiiiiniiMiiniiHiiiuliiriiiMiiniiniiitiiuMiinnniuMiiMnMii 

FOSTER  SUPERHEATERS  I 


I 


A  necessity  {or  turbine  protection,  engine  cylinder  economy  and  utilization  of  superheat  for  all  its  benefits  f 

I    Power  Specialty  Company  ^^„        l^'^:i^^:.o     iL^^^'L,.     HI  Broadway,  New  York  | 


auiiniuiiiiijuiiiiiniiiiiiiiniiiuiiiiuiiiiinimiiiiiiniiniiiiiiiiiiiiiiiiiiiimii iiiiiiiiiiiiiiiiiiiiiiiiu iiimiimiiniiiiiimiiniiiiimiiiiiiiiMijiiiniiiiiiiitiiu iiiiiiiiiiiiiiiiiiiiiiiiiiiiimiiiiiiiiiiiiiiiiiiiiiiiKiiiiniiiiiiiHiin iiiiniiraiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiti. 


.? 


tiiii uiiuiiiiiiiiiiiiiriiiniiiiiiiiiiiiiiiiiiiiiiiiiiiittlilililliMllirilinillllllllllDMIIIIIIIMIMIIIlll 

TffS  SCOOP  CONVEYOR 


THOUSANDS  IN  USE 


FOR  ST0RIN6»>  RECLAIMING^  - 
LOADING   "'"    UNLOADING 
CARS.TRUCKS  a.c   WAGONS 

DOES    THE     WORK    OF 
FROM    6  TO    12     MEN 

AND  KEEPS  EQUIPMENT  MOVING 

WflT£      ^Ofi      LITCRj^TU  R£ 


\        Peirce  Forged  Steel  Pins 
I  with  Drawn  Separable  Thimbles 

E  Your  best  insurance  against  insulator  brealcafle 

I  Hubbard  &  Company 

PITTSBURGH,  PA. 


I  PORTAILE  MACNINERY  CO..PASSAIC  N.J.  |     § 

inniimiimiimmuiiiiiiiiiiiitiiiiiiriiHniiiiiiiiiiiiiiiiiiiiiiniiitiimiiiiiiiiiiiiiiiiiiiiiiitiriiHiiiiiiiiitiiiiiiiinriiiHiiiiliiiiiiiMiiiiimiir     FiiiiiiiiitiMUiiiimiimiiiuiliiiiililiiiiilHrfmiittiiiiiiiniiiuiiuiiiiiiiiiiiiitiiiniiiiiiiiiiiiiiiiiiiiiiiiiiHiiiiiiiiHliuiliilllliiliiiiiiimiui 
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MILWAUKEE  OIL 
STORAGE  SYSTEMS 

SELF-MEASURING  PUMPS 
KANT-IiEEK  OIL  TANKS 

UNDERWRITER'S  LABELS 

•    ••••• 

CAR  aOURNAL  WASTE 
SATURATING  OUTFITS 


SEND  FOR  SPECIAL  RAILWAY 
Eq,UIPMENT  •  CATALOG 


4.in-l 

Multiple 

Fuse 

A  fuse  that  is  not 
merely  sold  to  you 
but  maiacained  in 
service  thereafter 
at  the  lowest  cost 
of  any  fuse  on 
the   market. 


Pull  down  the  ferrule  and  give  It  t 
quarter  turn,  bringing  a  new  fute  element 
into  circuit. 


FOOLPROOF— Can  be  renewed  only  with  self-contained 
elements,  and  it  is  impossible  to  insert  any  metallic  sub- 
stance that  will  render  the  fuse  ineffective. 
GUARANTEED — to  operate  in  accordance  with  specifi- 
cations for  enclosed  fuses  as  promulgated  by  Under- 
writers' and  Factory  Mutual  Laboratories. 
The  approval  labels  that 

insure  perfect  performance 


<8> 


MILWmmEE  TANK  WORKS 

••         IvtII-WAVKEE,  XT.S.A.        .. 


TitiiiiJiiiiniiiiiiiriiimiirii imiiMiiMiiriniiijmiiiMiifiiiiinMiuMinniriiniiiniinmiiimiiiminiiiimmiimiiiMiimmiiiiinniiiiL^ 

JiimiiiMtiimminmnMiiiriiimimiiMimiiiiiiiiijiMiimiiiHiMnmiiMiimijiiJiMniiniiiimiiiiiiiiiiiMiiiriinMiiiMiiiMiiiiiiiirMnH^^^ 


I          600     volt    slae,     showing    interior    and     its     separate     fuse    chambers    with  - 

5                                                        patented    silencer    device.  5 

I             Multiple  Electric  Products  Co.,  Inc.  | 

I                              450  Fourth  Avenue,  New  York  I 

1                                   Canadian  Branch,  Toronto,  Ontario  ^ 

iimuiiiiiniimHiHimiiuiiiiiiiuMiuiHinniiiiiiiiuiiniiiiiiiiiniiiiiiiuiiiijjiMiiiiiniMiiiiiiiuiiuiinitiiuuimiiiiiiiiiniiiiH 

StiiiiiiiiiiiiiiiiiiiiriiiiiiiniiirriiiiiiiiiiiiiiiHiiiiiiiiiiiiiiiirniiiiHiiiiiiiiiiiiiiiiiiiiiiiiiiiiiinii UMiniiiiiiiiiiiiMiiiiiriMiirtiiiitiiriii'j 


=         Automatic  Safety  and  Automatic  Return  Switch  Stands  for  Pass-         =  = 

=        ing   Sidings.      Tee   Rail   Special   Work  for  Interurban  Lines   and         =  I 

=        Private    Rights    of   Way.      Manganese   Conatrnctton   a   Specialty.         E  E 

=                                         »«ILiKjB  V7R.M,     MTB-W-YOR-K-                                       =  i 

E    PlM*t»a<HlUburnJ4.Y«nANi^u«IUl«.N.T.                 N««Yorfc.OfiSo«.30Chtt«^8trMk      =  = 

ciniiiiiiiMiimitrniimiiMiiriiiiHii:nitMiiiHiiiniiiiriiimiiiniiniiMiirMiiMiiiriuMnmihiimiitMiiriiitiiiiriiiiMiimnirim  f 

giiiiMniriiiniiiiMiJitiiiiiiiiiiiiirMiiMiiiiitrHiMiitiiuiiiiMiiMiiiiiniiiiriiiiMiiiiiitiiiiiiiiMniiiiiiHiitintiiiniiinMiiiiiritinriMirHiiiM^^  I 

I      CONDENSERS,      SPRAY  NOZZLES,     I  I 

I      VALVES,     OIL  BURNING  EQUIPMENT,     |  I 

I      FEED  WATER  HEATERS,     INJECTORS,     f  | 

I      Distillers,     Oil  Coolers,  Chemical    Equipment     I  | 

I     Schutte  &  Koertiiig  "%,1^2S^r.pI"'    |  I 

^ <" I """Ill iiiiiiiiiii" iiiiMiiiMiii Ill M"iii"iiiii>iiiiiiiiiiiiiiiiiiM"iiiiiiiiiiiiiiiniiiiiiiiirii 

giiiiiiiiiiiiiiiiiiiiiiiitiii"iii"iiiii iniHiiuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii mill tiiiiiiiiiiiiiiiiiiiiiiiiuiiiiiiL; 

The  Green  Book  "Progressive  Combustion"  i 


r 

NILES-BEMENT-POND  CO. 

Ill   BROADWAY,  NEW  YORK 

MACHINE    TOOLS 

FOR  ELECTRIC 
RAILWAYS 

Axle  Lathes 

Wheel  Presses 

Car  Wheel  Lathes 

Boring  Mills 

Lathes 

Hammers 

Cranes 

General  Machine  Tools 


'SlllllllltllllHlllliilllliiiiiiriiii 


iiiiiiiiiiiiiiiniiiiiiriiiiiiiiiiiiiiiiiiriiiiiriiiiiiiiiiiiiiiiitiMiiiiuiiiiiiiuff 


■iloiiiiiiiiiuiiiuiiiiiiiuiiiiiiNiuiiiiiiMMiiiiiiiiiiiiiniiiuiiiuiiiiiiiitiiiiiiiuiiiituiuimuiiiiii 


A    92    page  book  of  facts   and  fleures  on   stoker  = 

firing.      .Acknowledged  tile  soundest  and  most  sen-  = 

sible  treatment  of  this  vital  power  plant  problem.  = 

Green    Steam    Jet    Ash    Conveyor    Booklet  = 

32    pages   of   easy   reading    that    reaches    straigni  - 

to  the  heart  of  the  ash  disposal  question,      lUua-  = 

trates    and    explains    the    Green    Steam    Jet    and  = 

the    Cast    Iron    Ash    Tank.      Dept    C    Kill    ae  nd  i 

eithtf   or    both  of  the  above   books  on  request.  = 

GREEN  ENGINEERING  CO.,  I 

100    Kennedy  Aye.,       East  Cbicago.  Ind.      i 


" iii"iii""iii"iiHiiiiii iMiiiiiiiiiii iiiiiiiiiiiiiiiiiiimiiiiiiiiiiiiiiiiiiiiiiii iiiiiiiimiiiiiiii miiiii riiiiiiiH 


'  mfg  ' 


"Everything  In  Insulation" 


£< iiii"iiii"iiii"iiii"ii"iiiiiiii"tti"ii"lii"ii"iii"iiiiiiil"ii"lll"lT)iiiiiii'MitniiMiitiiiniiiiiiiiiiiii"iiiiiiiitiiiiii[ri)iiiiiiiiiiiii!; 


Mica 

Vulcanized  Fibre 
Varnished  Cloth 
Insula  tint  Tapes 

The  Bboye  are  onl; 
Write  us  for  aujtlilng  ' 

MITCHELL-RAND  M'F'G  CO. 

103  John  St..  New  York  Cltv 

iMiniiiiiiiiinmiiiimimiiiiiiiiiHiiiiiuiiiimimiiiiiiiiiiiiiiimiiiiiiimiHiiiiiiiiinniiiiiiniiiiiiisiiiiHiiiii 


Waxes 
Asphalts 
Compounds 
Insulating  Varalsh 

It  s  few  of  eur  products 

in  tblB  line  jon  msj  rvqiriNk 


I   A  Single  Segment  or  a  Complete  Commutator    i    11 


i     ='"i"i'»iiiniiiiiiiiiimuuiuiiiUiiuuiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiHiiiiniiiiniiiiiiiiii»iiiiiiiiiiHiiiiiiniiiiiniiiinniimiit 


WE-FU-GD  AND  BCAIFE 


ie  turned  out  with  equal  care  in  our  shops.  The  orders  we 
fill  differ  only  in  magmitude;  small  orders  command  our  utmost 
care  and  skill  just  as  do  lar^e  orders.  CAMERON  quality 
applies  to  every  coil  or  segment  that  we  can  make,  as  well  as  to 
every  commutater  we  build.  That's  why  so  many  electric  rail- 
way men  rely  absolutely  on  our  name. 


WATER 


FUNinCATiaN     ■YBTKMB 
■OP-TKNINII  K  •riUTRATtON 

ran  BaiCKN  wm-ma  f<*ta 

ALU  TNOUSTRIAI-   UBKa 


I         Cameron  Electrical  Mfg.  Co.,  Ansonia,  Connecticut 

r 

4ittiiiiiiiiiiiiiiiiiiiiiiiiimiiiiMiiiitiiimiiiiiimiimiiimimiiiitiiiilllulliHlliiitiiiiHiiliiiiiiiiiimiit'iiiimiiiiiiiiiiliiiiiiiiHi 


WM.B.5CAIFE  S  SONS  CD.PITTSBURGH.PA. 


iiiiiiiiin      nii>iuiiiunnrniiinntuiiinwuunirwnuiuimiiiiiiiiniiuiiiiiiiMiiuiiiiiuimMMiiiuiiiiiiiiiiiiuiuiniiiiiitiiiairiuuuuainimitm^ 
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nmiiitiniiiiminiiiniiiiiiimimimmiimmiiimiiiiuuiiiliiiiiiUHniiiniimiuiiiiiiiiiiuwiiiiiiiiiuiiimiHniHnminiiininiMii^     S iiiiiiiiiiumiii iriiriiiiiiiini mn iiiiiiiKiiiiiYlliiHimiHiniiiiiiiiiiiii (iiiiiMiitiimiiiiiiiiiriiiiimi imiiis 

WE  CAN  CUT  YOUR  COST  OF  I 

HEATING  CURRENT 

Write  for  THERMOSTATIC  CONTROL  INFORMATION  I 

ELECTRIC     HEATERS     Cut  I 

^^^^•^^i^^m^m^^^^^^        Installation  and  Maintenance  1 

Charge.  i 

VENTILATORS    Also    Venti-  I 

late  in  Stormy  Weather.  = 

THERMOSTATS     Save     Cur-  I 

,  rent.  1 

ORIGINATED     the      use     of  i 

NON-CORROSIVE  Wire  for  § 

Electric  Car  Heaters.  i 

I   ^^— ^— — —    ORIGINATED  The  Ventilated  f 

=                                                             Coil  Support.  I 

I  LET  US  FIGURE  ON  YOUR  NEXT  REQUIREMENTS  I 

I  Gold  Car  Heating  &  Lighting  Co.,  17  Battery  PI.,  New  York  I 

5 "lilliiuiiiir iiiiimiuiiiiiimii i ii llllllliiraiiimniiiiiiiiiiiirimimi.iiiiiniiiiiimiiiiiiiijiiiurinii iimiiJ 

|ililllllimillllim iillllll lumilliill luillllllimimiraillllll iill illiilliillliiriiiiilliiriiiliij|iijtiillililirniririiiliiir>< 

I      75%  of  the  electric  railways 


B-V  Punches 


=  Send  for  Catalog, 

I  BONNEV-VEHSLAGE  TOOL  CO.,  N.w.rk.  N.  J 

Timiiiiiiiiiiiiiiiiiiiiiiriiiii iiiijimimiiiiiiiiiriiimiiiii iiilMiiiiiiiMjimiiiiJiiiiiiri miMiirMiiii i iiiimiriiiic 

^iiniimtmiuiijNfiMiiiiiiiiiiriil riiiiMiiriiiiiiiriinmiiiiiliiuMiiiiii riinmiriiiiMu iiitiiiriiimiiriiiuiiiii nmu: 


leZ    riAILROADS 
tJSE    DIXIE    CUP 
PennvVenciirt^  Machines 


^innnimimnninnmmniiniinnmniniinmnnmnniinminniraimniimiiiniiiiiriiiiiiiiiiiiiiiiiiimiiiiiiiiMinuiiiuiiiiiiiHiiiie 
Jimiiimiiiiiiiiuiiiijiiuiiijiruiijiiiiiiuj miiiiiriiiimiiiuiiiiiiiiiuiiiiiiiiiiiiiniiiiiiiiiiiiiiiiniJiiimiiiitJiiiiJiiiiiriiuuiiiimiiiK 

I  Electric  car  heaters — thermostatic  control —  I  | 

I  pneumatic      car      door     operators — buzzers,  I  I 

I  single-stroke    bells,    starting    signal    lights —  i  I 

I  special  resistances.  1  i 

I  CONSOLIDATED  CAR  HEATING  CO.  I   I 

I  ALBANY,  NEW  YORK,  CHICAGO  I     | 

snillliiijiliii II iiiiiiiiliiniliiiiiiiiiiiiii iiiiiiiiiiiiiiimiiiilliiu iiiiiiiiiiiiiiimiiii i uuu iiiiiiiiiiiiiii^ 

^MIIIIIIIIIIIItlllllllMlllllltlllllllllllllllllllllllllltinillllllMIIIIII It llllillllDIIIIIIIIDIIIIIIIIIllllllllltllllilllllllllintllit Illlr- 

Heating  and  Ventilating 

Let  u«  demonstrate  to  you  hOw  we  can  heat  and  I 


'itiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiiiiiiiiiitiiiiiiiijiiiiiiiiiiniiitiiiiiiiiiiiiiiiuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiF 
^"i"<»><< minrimillll iiliiiiiiimiuiii iiiiiuiiilllliii uiiimiiiiiimii i iiiiimiiiiiiiiiii iiiiimiuiiiimiiiiii; 


FORD  TRIBLOC 

A    Chain    Hoist    that    excels    in    every    feature. 
Planetary   Gears,   Steel    Parts,   3^   to   1   factor  of  Safety, 
It's    the    only    Block    that    carries   a    five-vear    guarantee 


It    ha 

Safetj 

guarantee. 


FORD  CHAIN  BLOCK  CO.  i 

Second  and  Diamond  Sts.,  Philadelphia  I 

-'TiiiiiliiMiMiitiiiiiiiuiiiiiiuiuiiiiiniHniimiiftiiiuintiiiiiiMiiitiuiiiiiiiiiiiiiiiiiiiiiiiiiuiiiiiiiiiiiiiiiiiiiuiMitiimiiiitiiiiiiitiimiiiiin 
SiiiuilmiiniiiiiiiiMiuuiiiiuiiiiii iiiiMliuiiiiiumiiiiiiiiiiiiiitiiiiiiniiiiniiiiiiiiiiiiiiiitiiiiiiiniiiiiiiiiiimuuiiiiiiiniiiii ^ 

1  SPECIFY 


ventilate  your  cars  it   the  lowest   possible   cost  | 

The  Cooper  Heater  Company  I 

Carlisle,   Pa.  I 

SiiiiniiiiniiiiiiiiiiimiimiiiiiMiiiiiimiiiiiiuiiiMiiiiiMiimiiiiimiiimi iiiiiiiiiiiiiiiuiiiiii in i iininiii iiiiiin 

■luiiiiiiiiiiiiiiiiiMimniiiiiiiiiiiMiniiiiiiiniiiiiiiiiiiiniiiiuiiiiiMiiMiniiiiiiiiiiiiiiiiiiniiiiiiiiiiniiuiiMiniiiiiiiiiiiiiiiiiiiiiniiiiiiiii'.' 
I  BAKELITE-DILECTO  I 

=  The  aelds  of  usefulness  for  Bakellte-Dilecto  are  many  and  varied  because  of  = 
s  Us  superior  merit  over  materials  heretofore  available  in  sheets,  tubes  or  rods  = 
S  ",?*  exceptional  qualities  of  Bakelite-Dllecto  are  satisfying  electric  railways  = 
S     all   over   the   country.      Investigate.  = 

I  The    Continental    Fibre    Co.,    Newark,    Delaware  | 

=  Itranch  OflSres:  = 

=  ralCAOO,  332  S.   Michigan  Ave.                                    NEW  YORK.   233  Broadway  = 

S  PlUsburih  Otnce.  301   Fifth  Ave.        San  Francisco  Offlce,  525  Market  St.  = 

=  Los  Angeles  OfBce,   411   S.   Main  St.  = 

=  Canadian  Offlce,    1710   Royal  Bank  Bldg.,  1 

=  Cor,   King   and  Yonge  Sts,  = 

S  Toronto.   Ont..   Canada,  = 

?i>liiliiiiiii>lun>Mimniimiiin iiiiiiiiiiiiniilii iiiimiiiimiimii miiiiiiiiii iiiiiiiiniiiil iiiiiiiiiiiimiiiiiiiiiiiiiiiiiR 

^mlHiluiiliiiiiliiiliii»iHim>uiiiuiiiiniin:iiiiiiuiii  '.'I niiiiiiiiiiiiimiiiiliiiiiiuuiiiniiiiuiii iiiiiiiiuiiiiiiiiiiiiiMniiiui'.^ 

Use    them    in   your    terminals —      I 

PEREY  TURNSTILES      I 
or  PASSIMETERS  I 

Fcuter  tha»  the  ttckel  Mlier  | 

Percy   Manufacturing   Co.,   Inc.     1 

30  Cbnrch  Street,  New  York  Cltjr  I 

^uiWHiiiiiiiiiimiiiiiiiiiuiiiiiiiiMiiiuniiiiiiiiiiiuiiiuiuiiniiii uiiiii iiiiMiuiiuiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiimiiiiiiuiii 


i  For  Driving  Your  Auxiliaries 

I  TERRY  STFAM  TURBINE  CO. 

H  Hartford*  Conn 

iiiiniiHiiJiriininiiiniiiiiMniinMHiiiHiHiMiuiiniHiiiniiniitiiiiiiuiiiniiHiiMiiiiniiniiiiuiiiiunuiiiiMiiiiiHiimtHuiimiiitiiiiiiii 

^tiiiiittiiMiiuiiiijiiniitiiiniiMiiimmiimmiirmmiimiMiirMiiiiiiiiiiiMiuniiniiMiiiMitmimiiiiritMrtmiiinimniniimu 

BUCKEYE  JACKS       | 

I  hijih-grade    R.    R.    Track    and    Car   Jacks.  I 

I  The  Buckeye  Jack  Mfg.  Go.  l 

I  Alliance,   Ohio  | 

''"i:"<iir 'imimiiiiiiiiiimiimiitii imimimiimimnmimiimiiiniiimmmiilii i iniiiiinmiiiii iiiiiinniiiiiiiia 

giiiiiininninminuiiiuiuiiiiiuiiiiiiiiinitiniiiiiiiiiiiimnnniiiiininimiimiiiiiiiiiiniiiiiiiiniMuiiiniiuiiiiiniiiiiiniiiiniiirniiiii 

Union"    Renewable    Puses    will    save    four-fifths    of 
your  fuse  maintenance  cost.  Guaranteed  to  srive  satis- 
faction.    Money  back  If  they  fail.     Booklet  on  requeat, 

CHICAGO   FUSE 

MFG.  CO. 

ChicBsro     New  York 


1^     Qwitiimitimiiinuininiiinn 


nmuiiimimiimiJiiiiiiiiiliiiiiiliniiiiiuiiS 
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Hi  i 


The  Cleveland  FITS  the 
FARE  and  FARE 
COLLECTION  SYS- 
TEM. If  you  have  a 
fare  collection  problem 
let  us  help  you. 

The  Cleveland 
Fare  Box  Company 

Cleveland,    Ohio 

Canadian     Branch,     Preston,     Ontario 


nMliiniimiiiiijiiiiiiiillliiiiiiiiiiiiiii i iiiiiiiiii r imiilllllliiiiiii iimjiriiiii Jiiiiiiiiiliiiniilr 

^""■)»i«<» iiiitiiniiliiiiiiiiiiiil tillliiiii 1(11 iii'tillliiirtiKitiiriilliiii ii iirtiiiriill iiiioiiiriiiL 

I  USG  I 

CARBON— GRAPHITE— METAL 
i  BRUSHES 

I  For  Car  and  Power  House  Units  I 

I  MEXICAN    GRAPHITE   CURVE   GREASE  I 

=  For  Gears  of  Electric  Cars  i 

I  MEXICAN  GRAPHITE  JOURNAL  AND  GEAR  GREASE  i 

I  MEXICAN  GRAPHITED  WOOD  GR£ASE  | 

I  Literature    and    detailed    information    sent    upon    request  I 

I    The  United  States  Graphite  Co. 

SAGINAW,  MICH.,  U.  S.  A. 

Branch  Offices: 

New     York.      Chieaeo.      Philadelphia.      St. 
jSJ*"        Louis.    Pittsburgh,    Denver.    San    Francisco 

I  Largest    Miners   of   Graphite   on   This    Continent  | 

"""""""""""""""" imiiiiiiiiiiMiipmrMMiuiiiii NiiiiiiiiiiiiiiiiMiimi iiiiiiii miimiiiiiuiiiiirniiiriiiiiiiiiii 


INTERNATIONAL 
FARE  REGISTER 


Type    R-10 
Single  Register 


International  Fare  Registers.  Single  regis- 
ters, round  and  square;  double  registers, 
duplex  counters,  car  fittings,  foot-operating 
devices  for  single  and  double  registers. 
Exclusive  selling  agents  for  Heeren  enamel 
cap  and  coat  badges. 

The  International  Register  Co. 

15  South  Throop   Street,   Chicago 


^llllulllinriinilinililiiiiiilillliiiniiirrriiiiiiiniinrriiiiiiiiiiMiiiiiiiiiiiitiitiittiniiiiiiiiiiiiniiiniiiiiitiiiiiiiiiiitruMHniuiiirui'iuii 


tlltllllllllllllllKlllll. 


iltniitiiiHiiiiiiiiiiiitiiiiiiiiiiiiiiiiiniiiiiiniinriiiiiiittiii 


•.•iiiiiiitiiiltiiiiiiiiiillllllllltllll' 


iimiiiiiiiiiiiiiiitiiiiitiiimiiiiiiiiiiiiiitiiiniiiiiiiiiniiniiiiiiiiiiniiiti-iiiiiiitiiiiiiiiiiiiiiiiiiiu. 


iiillDlllllltlllllllllNinilllKlllltlK 


!    « 


It   Behooves  You   to   Hooverize  | 
Your  Motormen" 

I  We  can  help  you  | 

I  Write  to  I 

I  The  Arthur  Power-Saving  Recorder  Co.  I 

I  2nd  National  Bank  BIdg.,  New  Hav-n,  Conn.  | 

.iiiiiiiiiiNiiiiiiiiiiiiiiiiii iir iiiiiiiiiimiiiiiiiiiiiiiiiii Ill I iiiiiiiiiiiiiiii I tMiiiiiniiiiii mill ii^ 

S"" iiiiiiiiiiiiiiiiiiNiiiiiiiiiiiniiiim iiiiiiiiiiiiiiiiiiiiiii I II Ill II, iiiiiiiiiniiiHiiMiiii m, 

I  DREW  MOTORMEN'S 
I    SAFETY    MIRRORS 

i  Eliminate  AccidentM 

i  Send  for  Catatogne  JVo.  tS 

I    DREW  ELECTRIC  &  MFG.  CO. 

i  Collamer    Ave.   and   Nickel   Plate 

I  Railroad.  Cleveland.  O.  = 

'inimiiittiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiiiiiHtiiiiiiiitiiiiiiiniiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiMiiiMiiiittiiiiitiiiir 


UMIIIIIIIIIIIIIIIIIIIIIIII||||l|ll|IIU|||t|||||||||)||||||i|||||i||i,||||||||||||t|||||||||,,|,,||||||||,,,||,|,|||)|||,,||||||||||||||||||||||||||||||||||||||||ij.        S 


The  Kalamazoo  Trolley  Wheels 

have  always  been  made  of  en- 
tirely new  metal,  which  accounts 
for  their  long  life  WITHOITT 
INJtIRY  TO  THE  WIRE.  Do 
not  be  misled  by  statements  of 
large  mileage,  because  a  wheel 
that  will  run  too  long  will  dam- 
age the  wire.  If  our  catalogue 
does  not  show  the  style  vou 
need,  write  us— the  LARGEST 
EXCLUSIVE  TROLLEY 
WHEEL  M.^KERS  IN  THE 
WORLD 

THE  STAR  BRASS  WORKS 

KALAMAZOO,  MICH.,  U.  S.  A. 

^IliniiniiuliiiiiiiiiMniMiiiiiiiitiiiiiiiiiiiinMiniiiniiiiitiiiiiiiiiiiiiiiitniniiiinMiiiMiHiiiiiniiMHiiiHiiiimiiiiimimiiiniiiiiiiitiiiR 
9iiiiiiiiiituiiniiiniiiiiiiiiiiiiiiiiiiiiiiiniiiMiiiiiiiiM.iitiiiiiiiiuiiiiiiiiuiiiitiiiiuiiiiiiiiiiiiitiiiij>.ii.i.iiat;iti,„ii,iiiiiiiiiiiiiiuiimii 


D 


IFFERENTIAL 
CAR  COMPANY 


ttii^ 


Company 


Comiu; 


FINDLAY,  OHIO  [ 

^itiinimiiimiiiiniiiMMmimiMniiiiiMiimiiiMimitMiitimiiitiiiiimiiriiiMiiuiinMiniiiiMMimiitMmiiniiiiiniimiiiiMiitm^ 

uHiiHiMiMiiiiiMiiiMniiiiiiMmtiniiiiii(iaMiiiiiiiMiiiMriiiiiMtiiitiiiiiiiiiuiiiiiiiitrtiiiriiiiMHriiniiiiititiiiiiiiiiiiiiiiiiitiiiiiiMiiiiiiiii. 


.ompare 


m 


ent-i 


The  faint  light  or  a  candle  and  the  strong  rays 
of  a  searchlight.  They  represent  the  compara- 
tive efficiency  of  other  ways  of  finding  what 
you  want  and  advertisluu  for  It  In  the 


■uiiiiiiiiuiiiiiuiiiimiiiniimiiniiiiiiiiiiiiiiniinniiiiiiiiniiiiiiiiiiiiiiitiiiiiiiminiiiimiiiiiiiiitfiuiiiiiiiiiimiiiiiiiiiiiiHuiimi 


Direct 

Automatic 

Registration 

By  the 

Passenger 

Rooke  Automatic 
Register  Co. 
Providance,  R.  I.  | 


.■IIIIIIIIIIIMIIIIIIIIIIIIIllllllllllllllllllMllllllllllllllllllllllllltllllllllnlllltlllllllllltllllllllllllllllllllllMIIIIIIIIIIMIIHIIIIIHI llltlllllll 

i    SAMSON  SPOT  WATERPROOFED  TROLLEY  CORD 


613  i     i 


I    Employment 


SEARCHLIGHT  SECTION 

Equipment 


BuglncsB  Opportunltlee     s 


Trade   Mark   Rig     C.    S.    Put.   Oil. 
Made  of  extra  quality  stock  firmly  braided  and  smoothly  finished. 
Carefully   inspeotecl    niid   gii.iraulcoU    free   from    flaws. 
Sampler  and  inforniittion  gladly  «eiit. 


(niiitiiiiuiMiiiiiiiiiiiiiiiiiiiiiiiiiiitiiiMiiiiiiiiiiiiiiiiilmiHiiiiitiiitiiiiitiiiiiiittilMiiiiiinMiiiiiiiiiiiiiiiMfiiiiiiiiiiliiMiiiiiJiiiiiiiiiiiin 


i       SAMSON  CORDAGE  WORKS,  BOSTON,  MASS. 

nuiiiiiiiiiiiiiiiiiiiiMnriiiiMiitiiiiriiiiiriiiiiiiiiiiiitillliiliniiiiniiitiiiiMliii(ii>iiiinmnMiiitiiii....  :iiiiMiMiiHiiriurilillllltlllliniillC 
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POSITIONS    VACANT 

EXP1':HIEXCED  timetable  maker  for  East- 
ern city  road  :  Give  iiersonal  data,  expe- 
rience in  detail,  references,  and  state  sal- 
ary  desired.      P-775.    Elec.    Ry.   Journ. 

EXPERIENCED  street  railway  armature 
■winder.  Steady  worlc.  Address.  H.  Mc- 
nutt,  care  San  Diego  Electric  Railway 
Company,  San  Diego,  Cal.,  stating  age. 
experience  and  salary  expected. 

EXPERIENCED  electric  and  acetylene 
welder  for  electric  railway  work  in  East- 
ern city.     P-770,   Elec.   Ry.   Journ. 

MASTER  mechanic  wanted  for  city  and 
interurban  property  in  tlie  East  State 
age,  experience  and  salary  expected.  P- 
771,    Elec.   Ry.   Journ. 

SEVERAL  draftsmen  and  computers  want- 
ed on  frog  and  switch  work  with  manu- 
either  street  or  steam  railway  practice 
facturer.  Experience  unnecesary,  but 
desirable.  State  minimum  salary  in  let- 
ter. Steady  employment.  P-768.  Elec. 
Ry.  Journ.,  Real  Estate  Trust  Bldg., 
Philadelphia. 

SPECIAL,  work  foreman  wanted  for  trolley 
work  construction.  State  age.  experience 
and  salary  desired.  Location  Middlewest. 
P-772.   Elec.   Ry.  Journ. 


POSITIONS  WANTED 

HIGH-CLASS  railway  claim  agent  and 
safety  expert,  thoroughly  qualifled  in  all 
branches  of  claim  department  manage- 
ment and  operation,  desires  connection 
with  progressive  company.  PW-767,  Elec. 
Ry.    Journ. 


700  tons  new  9  in. 

GIRDER  RAIL 

Penna    Steel    Co.    section    228.    112    lb.    to 

the  yard.     Price — $4.5  per  fn'oss  ton.  f.o.b. 

carg  Brooklyn.    N.   T.      Subject   to    B.   W. 

Hunt  &  Company's  inspection. 

Prompt  shipment. 

H.  M.  FOSTER  CO. 

Continental   Building.    Baltimore.    Md. 


POSITIONS   WANTED 


POSITIONS   WANTED 


MANAGER — Position  as  manager  desired. 
Experience  with  large  properties.  Broad 
education  ;  good  address  ;  capable  of  deal- 
ing with  public  and  public  officials,  and 
handling  laboring  men.  Good  organizer. 
PW-764,  Elec.  Ry.  Journal.  Rialto  Bldg., 
San   Francisco. 


MASTER  mechanic  of  proven  ab'lity,  now 
employed,  wishes  to  make  chance ;  17 
years'  experience  in  all  departments : 
Type  M  and  H.L.  control ;  successful  in 
handling  labor ;  A-1  references  furnished. 
PW-774.  Elec.  Ry.  Journ.,  Real  B 
Trust  BIdg..  Philadelphia. 


SUPERINTENDENT,  fully  qualified  in  all 
departments.  Many  years'  experience  in 
transportation,  traffic  and  mechanical 
departments ;  successful  in  handling 
labor ;  now  employed,  but  desirous  of 
making  a  change.  Requests  the  attention 
of  presidents  or  managers  having  vacan- 
cies or  contemplating  changes  ;  excellent 
references  from  past  and  present  employ- 
ers. P\V-774,  Elec.  Ry.  Journ..  Old  Col- 
ony  Bldg.,  Chicago. 


PURCHASING  agent.  12  years'  experience, 
age  38,  married,  college  graduate ;  best 
references.  Would  like  to  have  personal 
interview.  PW-769.  Elec.  Ry.  Journ.. 
Real   Estate  Trust  Bldg..  Philadelphia. 


POSITION  wante<l:  One  that  will  require 
an  effort  to  make  good  at  At  present  in 
charge  of  cars  and  shop  equipment  on 
high-speed,  high  voltage  interurban  line. 
Want  a  road  with  motor  and  control 
trouble :  flrst-class  work.  State  salary 
first  letter.  Yours  for  100  per  cent  car 
p'flciency.  PW-776,  Klec.  Rv.  Journ..  Real 
Estate    Trust    Bldg..    Philadelphia. 


AGENT  AND  SALESMAN 


Manufacturers*   Representative    Wanted 

Who  is  now  selling  to  railroads  or  indus- 
trial plants  and  has  facilities  for  actively 
representing  an  additional  short  line  that 
is  trade-marked,  advertised  and  guaran- 
teed. Permanent,  profitable  connection 
for  right  man.  Address.  International 
Paint  Corporation    St.  Louis,  Mo. 


COMPLETE  POWER  PLANT 

FOR  SALE 

1 — 500    h.p.   Westinghouse    Compound    Engine,    Direct   Connected    to    550    volt 
Generator. 

2 — 200  h.p.  Harrisburg  Engines,  Belt  Connected  to  Westinghouse   Generators. 
I — B  &  W  Boiler,  2  Keeler  Boilers,   Water   Heaters,   Pumps,   Piping,   Switch- 
boards and  etc. 

AH  in  first  class  operating  condition.     Immediate  delivery.      Make  us  an  offer. 
The  Lewistown  &  Reedsville   Electric   Railway  Co.,  Lewistown,   Pa. 


New — Used — Rebuilt 

MACHINERY  AND  SUPPLIES 

for  construction  and  industrial  work. 

READING  ENGINEERING  CO.,  INC. 

154  Nassau  St..  New  Tork 


'^"^      ELECTRIC  MOTORS  "^^^"^^"^^ 


REBUILT 


REPAIRING 


NEW  A.C.  MOTORS   *  to    sm.P.— LARGE  STOCK  USED   MOTORS 
EXCELLANT  REPAIR  SERVICE  ON  ANY  SIZE  OR  TYPE 


EST.  IS95 


CLEVELAND  ARMATURE  WORKS,    INC. 

4732-4-6  S  r.  CLAIR  AVE.,  CLEVELAND,     O. 


fNC.    19 


itlltllOtlllOIIIIIIMItlllllllMlllltll 

FOR  SALE 

46 — GE    67    Armatures. 

28 — GE    SO    Armatures. 

First     class     condition. 
Portion  newly  rewound. 

82 — new    GE-67    and    80    Field   Coils   im- 
pregnated. 
10 — GE-80   Motor  Frames. 
112 — GE-6T   Motor  Frames.  . 

Also  large  quantity  new  armature  'bearings, 
axle  bearings,  brush  holders  and  yokes. 
17  tooth  pinions  and  6"  tooth  grears. 

TRANSIT    EQUIPMENT    CO. 

.'>01  Fifth  Avenue.  New  York 


I  FOK  SALE 

I  16  West.  56  Motors.  4  K-14  Con- 

I  trollers.     4    National    type    BB-4 

I  Air   Brake    Equipments  complete. 

j  15    Double    Truck    Cars,    40-ft. 

I  long,    mounted    on    Brill    Trucks 

I  equipped  with  4  GE-67   Motors, 

I  2  K-6  Controllers.  Air  Brakes,  etc., 

I  complete. 

Electric  Equipment  Co. 

1    Commonwealth  Buildini,   PhUadeipnu,  Pk. 

~IIM>NI,lillMr(ll,llll (,|||, I II 


:  Immediate    Shipment 

GIRDER  RAIL 

i  300    tons   7   in.   girder  rail,   located   Amity- 

I  ville.  New  York,  also  1000  tone  70  lb.  rail. 

I  2000   tons  90  lb.  rail.     Write  or  wire  for 

I  prices  quoted.  = 

I  M.   K.  FRANK,  Pittsburgh,   Pa.  I 

SiDliaHlllltll  .lllltl llllKlltriMIIIIIMIIIllO lOII llllMIIIIIMIHIHMUIt? 

£<IMMtMIIHIIIIIIIIIIMIIM(IIIIIIIIIMIlllt>ll 


5 — RY.  ROT  ARIES,  300  KW. 

with    ■;.">    cv..    .!    pti..    1.">.000    v..    Trans 
and    SWBD:    $1700.00    eaoii. 

1 — RY.   ROTARY.    400   KW. 


i   I    :( — 4.000  V 


.    (iO    cv..    Trans — liOO 
Imlianapolis.    Ind. 


D.C. 


ROSS  POWER  EQUIP.  CO. 


^ 


Machinery  in  Stock  for 
Immediate  Shipment 


@ 


ROTARY  CONVERTERS 

1—300  kw.,  Westg.,  3-phase,  60-cycle,  370-v.,  A.C.,  575-v, 

D.C,  600  r.p.m. 
2—200  kw.,   G.E.,  3-phase,  2S-cycIe,  8S-v.,  A.C,  12S-V., 

D.C,  8  pole,  375  r.p.m. 

FREQUENCY  CHANGER  SETS 

I — 600  kva.,  Allis-Chalmers  Frequency  Changer  Set,  300 
r.p.m.,  3-phase,  60-cycle,  2300-t.  one  end,  3-pbaM, 
6600-v.,  25-cycle  on  other  end. 

1—400  kw.,  G.  E.,  3-phase,  25-C5'cle,  6000-v.  one  side — 
2400-v.,  2-phase,  60-cycle  other  side — 375  r.p.m. 

ARCHER  &  BALDWIN.  INC. 

114-118  liberty  Stmt.  Mew  Toric  Clt7 
Teteplumt  US7-ttil  Sector 
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SEARCHLIGHT  SECTION 


NEW 

80  lb.  RAIL  &  ACCESSORIES 

ANGLE  BARS,  SPIKES,  BOLTS  AND  NUTS  COMPLETE 

For  Sale 

A.R.A.  "TYPE  B"  RAIL 

Approximately  30,000  gross  tons — standard  lengths 
Stored  at  Kearney,  N.  J. 


J 


^> 


♦g!-l 


Note  actual  dimen- 
sions of  rail  stated 
hereon. 


HYMAN-MICHAELS  COMPANY 

NEW  AND  RELAYING  RAILS 

Peoples  Gas  Building,  Chicago,  111. 

New  York  Office 
1324-1326  Woolworth  Building 

Pittsburgh  Office 
1312  First  National  Bank  Building 


We  buy  electric  and  steam  railways  that 
are  to  be  dismantled 


St.  Louis  Office 
2115  Railway  Exchange  Building 


^miiiniMiiiiimiiniiiiiiiimniumiiiiiiiiiiiiiiiiiiiiiiniiiiiiiniimiiiiiiinii'nimiiiiiiii 
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WHAT  AND  WHERE  TO  BUY 

Equipment,  Apparatus  and  Supplies  Used  by  the  Electric  Railway  Industry  with 
Names  of  Manufacturers  and  Distributors  Advertising  in  this  Issue 


A4T«rti>iii|,  Street  Car 
ColUer,  Inc.,  Barron  O. 

Aix  Afterooolers 
InffersoU-Rand  Go. 

Air  Receivers 

Infferaoll-Rand  Co. 
Ammetera 

Weaton  Electrical  Inatrument  Co. 

Anchora,  Oar 

Electric  Service  Suppliea  Co. 

Ohio  Braaa  Co. 

Weatingbouae  Elec.  A  MtE.  Co. 

Ancle  Bara 

Lackawanna  Steel  Co. 

Ath  Storaee  Tanka,  Oast  Iron 
Oreen  Engineerinr  Company 

Antomobiles  and  Buses 
Brill  Co..  The  J.  G. 

Axles 

Bemis  Car  Truck  Co. 
Cambria  Steel  Co. 
St.  Loola  Car  Co. 

Axle  Stralghteners 

Columbia  M.  W.  It  M.  I.  Co. 

Axles,  Car  Wheel 

Bemis  Car  Truck  Co. 
Brill  Co..  The  J.  O. 
Standard  Steel  Works  Co. 
Westingbouse  Eflec.  *  Mfc  Co. 
Babbitt   .Metal 
.\ja.x  Metal  Co. 
More-Jones  Brass  *  Metal  Co. 

Babbitting  Devices 

Columbia  M.  W.  &  M.  I.  Co. 

Badees  and  Buttons 

Electric  Service  Suppliea  Co. 
International    Berister   Co..    The 

Batteries,   Dry 

National  Carbon  Co. 

Batteries,  Storage 

Electric  Storaire  Battery  Co. 
National  Carbon   Co. 

Bearings  and  Bearing  Metals 

Ajax  Metal  Co. 
BcuiiB  Car  Truck  Co. 
Columbia  M.  W.  A  K.  I.  Co. 
Eureka   Co. 
General  Electric  Co. 
More-Jones  Brass  A  Metal  Co. 
St.  Louis  Car  Co. 
Westinghouse  Elec.  A  Mfg.  Co. 

Bearings,  Center  and  Boiler  Side 

Stucki  Co.,  A. 

Bells  and  Gongs 

Brill  Co..  The  J.  G. 
Columbia  M.  W.  A  M.  I.  Co, 
Electric  Service  Supplies  Co. 
St.  Louis  Car  Co. 

Benders,  Rail 

Niles-Bement'Pond  Co. 

Boilers 

Babcock  A  Wilcox  Co. 

Bond   Testers 

American  Steel  A  Wire  Co. 
Rail   Welding  A  Bonding  Co. 

Bunding  Apparatus 

American  Steel  A  Wire  Co. 
Electric  Railway  Improvement  Co. 
Electric  Service  Supplies  Co. 
Ohio  Brass  Co. 
lail  Welding  A  Bonding  Co. 

Hunds.  Rail 

American    Steel    &    Wire    Co. 

Copper  Clad  Stee!  Co. 

Electric  Railway  Improvement  Co. 

Electric  Service  Supplies  Co. 

General  Electric  Co. 

Ohio  Brass  Co. 

Rail  Welding  A  Bonding  Co. 

Westinghouse  Elec.  A  Mfg.  Co. 

Boring  Tools,  Car  Wheel 
NileS'Bement-Pond  Co. 

Brackets  and   Cross  Arms    (See  also 
Poles.  Ties,  Posts,  Etc.) 

.\merican    Bridge  Co. 

odies  b^xpaiiUeU  Steel  Truss  Co. 

Electric  Railway  Equipment  Co. 

Electric  Service  Supplies  Co. 

Hubbard  A  Co. 

Ohio   Brass  Co. 

fliake   Adjusters 

National  Ry.  Appliance  Co. 
Westinghouse  Traction   Brake  Co. 

Brake  Shoes 

Amer.  Brake  Shoe  A  Fdry.  Co. 
Barbour-Stockwell  Co. 
Bemis  Car  Truck  Co. 
Brill  Co..  The  J.  G. 
Columbia  M.  W.  A  M.  I.  Co. 
St.  Louis  Car  Co. 


Brakes.    Brake    Systems    and    Brake 
Parte 

AlUs-Chalmers  Mfg.  Co. 

nemis  Car  lYuck  uo. 

Brill  Co..  The  J.  G. 

Columbia  M.  W.  A  M.  I.  Co. 

General  Electric  Co. 

National  Brake  Co. 

Safety  Car  Devices  Co. 

St.  Louis  Car  Co. 

Westinghouse  Traction  Brake  Co. 

Brirks.  Fire 

Green  ETngineering  Co. 

Bridges  and  Buildings 

American  Bridge   Co. 

Brooms,  Track,  Steel  ur  Rattan 
Zelnicker,  W.  A.,  Supply  Co..  Inc. 

Brashes,  Carbon 
Corliss  Carbon  Co. 
General  Electric  Co, 
Jeandron.  W.  J. 
Morganite  Brush  Co..  Inc. 
Untied    btaies    C-^aphite   Co. 
Westinghouse  Elec.  A  Mfg.  Co. 

Brushes.  Graphite 

United  States  Graphite  Co. 

Brushes.  Motor  &  Generator 

National    Carbon    Co..    Inc. 

Brushes.    Starting   and    Lighting 

National   Carbon  Co.,    Inc. 

Brush    Holders 

Anderson  Mfg.  Co..  A.  A  J.  M. 
Columbia  M.  W.  A  M.  I.  Co. 
Eureka  Co. 

Bunkers.   Coal 

American  Bridge  Co. 

Bushings,    Case    lliirdened   and 
.XIiingaiirNe 
Bemis  Car  Truck  Co. 

flushings.  Graphite  and  Wooden 

Boimd  Brook  Oilless  Bearing  Co. 

Cables  (See  Wires  and  Cables) 

Carbon   Brushes    (See  Brushes, 
Carbon) 

Carbon,   Photographie 

National  Carbon  Co..  Inc. 

Carbon   Projector 

National  Carbon  Co..  Inc. 

Car  Panel   Safety   Switches 

Westinghouse  Elec.  A  Mfg.  Co. 

Curs,  Dump 

Differential  Car  Co. 

Cars,    Passenger,    Freight,    Express, 

etc. 
American  Car  Co. 
Brill  Co.,  The  J.  G. 
Cambria  Steel  Co. 
Kublman  Car  Co..  G.  C. 
McGuire-Cummings  Mfg.  Co. 
National  Ry.  Appliance  Co. 
St.  Louis  Car  Co. 
Wason  Mfg.  Co. 

Cars,  Second  Hand 

Electric  Equipment  Co. 

Cars,  Seir-Propelled 

Electric  Storage  Battery  Co. 
General  Electric  Co. 

Castings,   Brass,   Composition   or 
Copper 
Aj,ix   Metal   Co. 
Anderson  Mfg.  Co..  A.  A  J.  M. 
Columbia  M.  W.  A  M.  I.  Co. 
Eureka  Co. 
More-Jones  Brass  A  Metal  Co. 

Castings.   Gray  Iron   and  St««l 

American  Bridge  Co. 
American  Steel  Foundries 
Bemis  Car  Truck  Co. 
Columbia  M.  W.  A  M.  I.  Co. 
Standard  Steel  Works  Co. 
St.  Louis  Car  Co. 

Castings,  Malleable  and  Brass 
Amer.  Brake  Shoe  &  Fdry.  Co. 
Bemis  Car  Truck  Co. 
Columbia  M.  W.  A  M.  L  Co. 
St.  Louis  Car  Co. 

Catchers  and  Retrievers,  Trolley 
Ackley  Brake  A  Supply  Corp. 
Electric  Service  Supplies  Co. 
Ohio  Brass  Co. 
Wood  Co..  Chas.  N. 

Caustic  Soda  CeUs 

National  Carbon  Co..  Inc. 

Cellhig,  Oar  (See  Headlining) 

CIrrait  Breakers 

General  Electric  Co. 
Westinghouse  Elec.  A  Mfg.  Co 


Clamps    and    Connectors    for    Wires 
and  Cables 
Anderson  Mfg.  Co..  A.  A  J.  M. 
Electric  Railway  E^iuipment  Co. 
Electric  Service  Supplies  Co. 
Eureka  Co. 
General  Electric  Co. 
Hubbard  A  Co. 
Ohio  Brass  Co. 
Westinghouse  Elec.  A  Mfg.  Co. 

Cleaners   and  Scrapers — ^TrtMk    (See 
also  Snow-Plows,  Sweepers  and 
Brooms ) 
Brill  Co..  The  J.  G. 
Ohio  Brass  Co. 

CInsters  and  Sockete 
(General  Electric  Co. 

Coal    and    Ash    Handling     (See    Con- 
veying and  Hoisting  Machinery ) 

Coll  Banding  and  Windhig  Machines 
Columbia  M.  W.  A  M.  I.  Co. 
Electric  Service  Supplies  Co. 

Colls,  Armature  and  Field 

Cleveland  Armature  Works 
Columbia  M.  W.  A  M.  I.  Co. 
(General   Electric  Co. 
Westinghouse  Elec.  A  Mfg.  Co 

Coils,  Choke  and  Kicking 

Electric  Service  Supplies  Co. 
Genera;  Electric  Co. 
Westinghouse  Elec.  A  Mfg.  Co 

Coin-Counting  Machines 

Electric  Service  Supplies  Co. 
International  Register  Co..  The 
Johnson  Fare  Box  Co. 

Commutator  Slotters 

Electric  Service  Supplies  Co 
General  Electric  Co. 
Westinghouse  Elec.  A  Mfg    Co 

Commutator   Truing    Devices 

General  Electric  Co. 

Commutators  or  Parts 

Cameron   Electrical  Mfg.   Co. 
Cleveland  Armature  Work» 
Columbia  M.  W.  A  M.  1.  Co. 
Eureka  Co. 
(?«neral  Electric  Co. 
Westinghouse  Elec.  A  Mfg.  Co. 

Compressors.  Air 

AllisChalmers  Mfg.   Co. 
Chicago  Pneumatic  Tool  Co. 
General   Electric  Co. 
Ingersoll.Rand  Co. 
Westinghouse  Trac.  Brake  Co. 

Compressors.  Gas 

liigersoll-Rand  Co. 

Condensers 

AllisChalmers  Mfg.  Co. 
General  Electric  Co. 
Sehutte  A  Koerting  Co. 
Westmghouse  Elec.  A  Mfg.  C->. 

Conduit  Fittings 

Chicago  Fuse  Mfg.  Co 

Condulets,  or  Conduit  Fittings 

Crouse-Hinds   Co. 

Connectors,  Solderless 

Frankel  Connector  Co. 
Westinghouse  Elec.  A  Mfg  Co. 

Controller  Fingers 
RusseU  Mfg.  Co. 

Controllers  or  Parts 

AllisChalmers   Mfg.   Co. 
Columbia  M.  W.  A  M.  1.  Co. 
Eureka  Co. 
General  Electric  Co. 
Russell  Mfg.  Co. 
Westinghouse  Elec.  A  Mfg.  Co. 

Controller  Regulators 

Elec.  Service  Supplies  Co. 

Controlling  Systems 
(Jeneral  Electric  Co. 
Westinghouse  Elec.  A  Mfg.  Co 

Converters.  Rotar.T 

AUis-Chalmers  Mfg.  Co. 
General  Electric  Co. 
Westinghouse  Elec.  A  Mfg.  Co. 

Conveyors,   Belt 

Portable  Machinery  Co 

Conveyors,  Coal  and  Ash 

Green  Eng.  Co. 
Portable   Machinery  Co. 

Conveyors,  Portable 

.     Portable   Machinery  Co. 

Conve.ring  and   Hoisting  Machinery 
AllisChalmers  Mfg.  Co. 
Columbia  M.  W.  A  M.  i.  Ck). 

Green  Eng.  Co. 
Portable    Machinery   Co. 


Copper   Wire 

Anaconda  Copper   Mining   Co. 
Copper  Clad  Steel  Co. 

Cord,  Bell,  Trolley,  Register,  etc. 

Bnll  Co..  The  J.  G. 
Electric  Service  Supplies  Co. 
International    Register    Co..    The 
Roebling's  Sons  Co..  John  A. 
6amson  Cordage  Works 

Cord  Connectors  and  Couplers 

Electric  Service  Supplies  Co. 
Samson  Cordage  Works 
Wood  Co.,  Chaa.  N. 

Couplers,  Car 

Brill  Co.,  The  J.  G. 
Ohio   Brass  Co. 
Westinghouse  Trac.  Brake  Co 

Cranes 

AllisChalmers  Mfg.  Co. 
Niles-Bement-Pond  Co. 

Cross  Arms    (See  Brackets) 

Crossing  Foundations 

International  Steel  Tie  Co 

Crossing  Signals    (See  Signals.  Cross- 
ing) 

Oossings.  Frog  and  Switch 
Wharton.  Jr.,   A  Co..  Wm 

Crossings,  Track   (See  Track.  Special 
Work) 

Culverts 

Canton  Culvert  A  Silo  Co. 

Curtains   and    Curiain   Fxtnres 
Brill  Co..  The  J.  G. 
Electric  Service  Supplies  Co 
St.  Louis  Car  Co. 

Cutouts 

Cnucago  Fuse  Mfg  Co. 

Dealers'  Machinery 
Archer  A  Baldwin 
Electric  Equipment  Co. 
Foster  Co.,  L.  B. 
Hyman  Michaels  Co. 

Derailing    Devices     (See    also    Track 
Work) 
Cleveland  Frog  A  Crossing  Co. 
Wharton,  Jr.,  A  Co,.  Wm. 

Destination  Signs 

Columbia  M.  W.  A  M.  I.  Co. 

Electric  Service  Supplies  Co. 

Detective  Service 

Wish  Service.  P.  Edward 

Dogs,  Lathe 

Williams  A  Co.,  J.  H. 

Door  Operating  Devicea 

Consolidated  Car   Heating  Co. 
National  Pneumatic  Co..  Inc. 
Safety  Car  Devices  Co. 

Doors  ana  i^uur  rixturrs 

Brill  Co..  The  J.  G. 
General  Electric  Co. 

Doors.  Folding  Testlbnie 

National  Pneumatic  Co..  Inc 

Draft  Rigging    (See  (k>nplers) 

Drills.  Rock 

Ingersoll-Rand   Co. 

Drills,  Track 

American  '?tci  A  Wire  Co. 
Chicago  Pneumatic  Tool  Ck; 
Electric   Service   Supplies  Co 
Niles-Bement-Pond  Co. 
Ohio   Brass  Co. 

Drinking  (^ps.  Sanitary  Paper 

Individual   Drinking  Cup  Co  .    toe. 

Dryers.  Sand 

Electric  Service  Supplies  Co. 
Zelnicker    Supply   Co..    Inc.. 
Walter  A. 

Electrical  Wires  and  Cables 
American    Steel    A    Wire    Co. 
Roebling's  Sons  Co..  J.  A. 

Klectrodes 

National  Carbon  Co..  Inc. 

Engineers,     Consulting,     Contr.irting 

snd  OpetHtine 
Allison  A  Co.    J.  E. 
Archbold-Bratly   Co. 
Arnold  Co     The 
Engel  A  Hevenor 
Feustel    Robert  M. 
Ford.  Bacon  A  Davis 
Hemphill   A   Wells 
Hoist.  Englehardt  W. 
Jacobs  A  Co.,  J.  L. 
Jackson,  Walter 
Parsons.     Elapp,     Brinkerhoff     A 

Doug;Ia9 
Republic  Engineers.  Inc. 
Richey.  Albert  S. 
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Comparisons  Tell  the  Story! 

Only  when  you  have  studied  the  Instrument 
question  by  direct  comparisons  will  you  realize 
fully  what  a  high  degree  of  efficiency  and  econ- 
omy you  can  effect  by  selecting 


Model  341 
A.  C.  and  D.  C.  Voltmeter 

One  of  the  Portable  Electrodynamometer 
Group,  which  also  includes  Model  310JSingle 
Phase  and  D.C.  Wattmeter,  Model  329  Poly- 
phase Wattmeter,  and  Model  370  A.C.  and 
D.C.  Ammeter. 

The  characterstics  of  the  group  are  extreme  accuracy 
(guaranteed  within  one-fourth  of  I  %  of  full  scale  value), 
adaptabilitv  for  use  on  circuits  of  any  commercial  fre- 
quency ana  any  vrave  form,  great  overload  ^capacity, 
low  moment  of  inertia,  effective  damping  and  shielding 
and  the  legibility  and  remarkable  uniformity  of  the 
hand-calibrated  scales. 


Electrical 

Indicating  Instruments 

As  soon  as  you  inspect  them — even  before  you 
subject  them  to  the  test  of  comparisons  in  actual 
use — the  reasons  for  their  acknowledged  supe- 
riority will  be  apparent  to  you.  These  reasons 
are  revealed  in  every  structural  detail. 

Weston  Indicating  Instruments  include  a  great  variety  of  groups  for 
portable  or  switchboard  service  on  A.C.  or  D.C.  Circuits;  Instruments 
designed  expressly  for  testing  and  laboratory  use,  for  motor  car  and 
boat  electrical  systems,  and  many  others  for  special  purposes.  Write 
for  Bulletins  or  Catalogs  describing  the  field  which  interests  you. 

Weston  Electrical  Instrument  Company 

21  Weston  Ave.,  Newark,  N.  J. 

Branch  Offices  in  Principal  Cities  of  the  United  States 
and  Throughout  the  World 


^iiiriiiiii I I I! I mill iiiiiiiiiiiiiiiiiiiiiiiiiiiiii iiiiiiiiiiiiiiiiiiiiii mil m llimiini      siiii i iiimiiiiiiiiiiiiiiiiiiii iiiiiiiinniillliimiimiimiimiiiiiiiiiiilillilinnilinilimilinililiii miiniiniimiiiii^ 


Ajax  Perfecto  Bronze 
Check  Plates 


Made  from  our  Perfecto 
Bronze  —  the  strongest 
and  toughest  meta!  on 
the  market;  will  bend 
before  it  will  break. 
Withstands  shocks  there- 
fore, and  outlasts  all 
other  check  plates  several 
times. 

Specify    Ajax    Pfrjecto 

Bronze   on  your   next 

requisition. 


I        The  Ajax  Metal  Company 

i  Established  1880 

I     Main  Office  and  Works:  Philadelphia,  Pa. 

I  Southern  Plant:    Birmingham,  Ala. 

fllHIIIIIIIIIMilllllllllllllllllllllllllMlllllllllllMIIIMIIIIIIIIIIIIIIIIItllllllllllllllllllllllllllllllllllllllllllllllllllllltlllllMlllllllllllllllllllllli:        § 


'LE  CARBONE' 
CARBON  BRUSHES 


-IHMIIIIiri(llll1llltlllllll»llllllllllMrillllllirililNIII'«*i  (milllllllltllllnllllli. 


iiiiiiiiiijiitiiiKiiitiiiiiiii.iMiiniiiifiiitriiiiitiiiiiixj 


I  The    'IHKap^'lBxibe      Battery  | 
I  fo'  i 

I     STORAGE  BATTERY     | 
STREET  CARS 

!  THEELECTRICSTORAGEBATTERYCO 

I  PHILADELPHIA  | 

jIllllllllllllHlllMlimiiimiimiiiiimlimiluiili Mllillllliiiiiiimit iiiimiimiiiiiiimDii-iimnm mni millilllllir 


Le  Carbone 

Carbon  Brushes  are 
uniform.  They  talk 
for  themselves. 

W.  J.  Jeandron 

227   Fulton  Street 
New  York  City 


Pittsburgh  Office: 
636    Wabash    BuildiiiK 


Canadian  Distributors: 

Lyman    Tube    &    Supply   Co.,    Ltd. 

Montreal   and   Toronto 


lUHiilMiiiiliiiiiimiiiiiiiiiiiiiiiimiiilHiiimiiimiimiiilltiliiimiiiii 


44 


Electric    Railway    Journal 


October  30,  1920 


Robinson  &  Co..   Dwigrht  P. 

Sanderson  A  Porter 

Scofleld  En^neering  Co. 

Stone  &  Webster 

White  EngineerinK  Corp..  The  J.  0. 

Engines,  Gas^  Oil  or  Steam 

AlIis-ChaimiT.?   Mfg-.   Co. 
Ingersoll-Rand  Co. 
Westinffhouse  Elec.  &  Mfr.  On. 

Fare  Boxea 

Brill  Co..  The  J.  G. 
Cleveland  Fare  Box  Co. 
Johnson  Fare  Box  Co. 
National  Railway  Appliance  Co. 

Feed  Wa(*r  Hentinc 

Schutte  &  Eoertinf  Co. 

Fences,  Woven  Wire  and  Fence 
PoMa 
American  Steel  &  Wire  Co. 

Fenders  and  Wheel  Gnards 

Brill  Co..  The  J.  G. 
Cleveland  Fare  Box  Co. 
Consolidated  Car  Fender  Co. 
Electric  Service  Supplies  Co. 

Fibre  and  Fibre  TnbinE 

Continental  Fibna  Co. 
Westinrhouse  Eleo.  &  Mff.  Co. 

Field  Colls  (See  CoUs) 

Filters.  Water 

Scaife  &  Sons  Co.,  Wm.  B. 

Fire  ExtlnKnishlnc  Apparatos 
Castle.  Inc..  James  M. 

Flash  liichts 

Xalional  Carbon  Co..  Inc. 

Flnodllehta 

Ci"oUfie-Hinds   Co. 

Electric  Service  Supplies  Co. 

Flooring  Composition 

American  Mason  Safety  Tread  Co. 

Flooring,  Grating 
Irving  Iron  Works 

Forglngs 

Columbia  M.  W.  &  M.  I.  Co. 

Eureka  Co. 

Standard  Steel  Works  Co. 

Williams  &  Co..  J.  H. 

Frogs,  Track   (See  Track  Work) 

Funnel  Castings 

Wharton.  Jr..  &  Co.,  Inc.,  Wm, 

Fuses  and  Fuse  Boxes 

Chicago  Fuse  MIg.  <3o. 
Columbia  M.  W.  ft  M.  I.  Co. 
General  Electric  Co. 
Multiple   Elec.   Products   Co. 
Westinghouse  Elec.  ft  Mfg.  iU). 
Williams  ft  Co..  J.  H. 

Fnsps,  Reflllable 

Chicago  Fuse  Mfg.  Co. 
Columbia  M.  W.  ft  M.  I.  Co. 
General  Electric  Co. 

Gages.  Oil  and  Water 

Ohio  Brass  Co. 

Gaskets 

Power  Specialty  Co. 
Westinghouse  Traction  Brake  Co. 

Gas-Electrle  Cars 
General  Electric  Co, 

Gas  Producers 

Westinghouse  Elec.  ft  Mfg.  (Jo. 

Gates,  Car 

Brill  Co.,  The  J.  G. 

Gear  Blanks 

Standard  Steel  Works  Co. 

Gear  Cases 

Columbia  M.  W.  ft  M.  1.  Co 
Electric  Service  Supplies  Co 
Westinghouse  Elec.  ft  Mfg  CO. 

Cmrs  and  Pinions 

Bemis  Car  Truck  Co. 

Columbia  M.  W.  ft  M.  I,  Co, 

Electric  Service  Supplies  Co. 

(Jeneral  Electric  Co. 

National  Railway  Appliance  Co. 

Nuttall  Co..  R.  D. 

Tool  Steel  Gear  &  Pinion  (30. 

Generating  Sets,  (las-Electr'e 
(Jeneral  Electric  C' 

Generators 

.\llis-Chalmers  Mfg,  Co. 
General   Eiecmc 
Westinghouse  Elec.  ft  kig.  Jt. 

Gongs   (See  Bells  and  cnmgs; 

<>raphlt« 

Morganlte  Brush  Co.,  Inc, 

Grates,  Chain 

Green  Eng.  Co. 

Greases    (See  LnbrleanU) 

Grinders  and  Grinding  Supplies 
Metal  ft  Thermit  (5orp. 
Railway  Track-work   Co. 

Grinding  Blocks  and  Wheels 

Railway  Track-work  Co. 
Guards,  Cattle 

American  Bridge  Co. 


WHAT  AND  WHERE  TO  BUY 


Guards,  Trolley 

Electric  Service  Supplies  Co. 
Ohio  Brass  Co. 

Guy   Anchors 

Crouse-Hlluls  Co. 

Harps,  Trolley 

Anderson  Mfg.  Co..  A.  ft  J.  M. 
Electric  Service  Supplies  Co. 
More-Jones  B.  ft  M.  Co. 
Nuttall  Co..  R.  D. 
Star  Brass  Works 

Headlights 

Electric  Service  Supplies  Co. 
General  Electric  Co. 

Ohio  Brass  Co. 
St.  Louis  Car  Co. 

Heaters,  Car    (Electric) 

Consolidated  Car  Heating  Co. 
(rold  Car  Heating  ft  Lighting  (3o. 
National  Ry.  Appliance  Co. 
Smith   Heater  Co..   Peter. 

Heaters,  Car,  Hot  Air  and  Water 

Cooper  Heater  Co. 
Smith  Heater  Co..  Peter 

Heaters.  Car    (Stove) 

Electric  Service  Supplies  Co. 
Smith  Heater  Co..  Peter 

Hoists  and  Lifts 

Columbia  M.  W.  ft  M.  I.  Co. 
Ford-(3hain  Block  Co. 
Niles-Bement-Pond  Co. 

Hose 

Ingersoll-Rand  Co. 

Rose,   Bridges 
Ohio  Brass  Co. 

Hydraullr   Machinery 

Allis-Chalmers  MJg.  Co. 
Niles-Bement-Pond  Co. 

Injectors 

Schutte  &  Koerting  Co. 

Inspection 

Electrical   Testing  Lab's 

Institutions.    Educational 

Hamilton   Institute,   Alex, 

Instruments,  Measuring,  Testing  and 
Recording 

General  Electric  Co. 
Westinghouse  Elec.  ft  Mfg.  Co. 
Weston  Elec.  Instrument  Co. 

Insulating  Cloth,  Paper  and  Tape 

General  Electric  Co. 
Westinghouse  Elec.  ft  Mfg.  Co. 

Insulation     (See   also  Paints) 
Anderson  Mfg.  Co..  A.  ft  J.  M. 
Electric  Ry.  Equipment  Co. 
Electric  Service  Supplies  Co. 
Greneral  Electric  Co. 
Mitchell-Rand  Mfg.  Co. 
Westinghouse  Elec.  ft  Mfg.  (To. 

Insulators    (See  also  Line  Material) 
Anderson  Mfg.  Co..  A.  ft  J.  M. 
Drew  Electric  ft  Mfg.  Co. 
Electric  Railway  Equipment  Co. 
Electric  Service  Supplies  Co. 
(Seneral  Electric  Co. 
Ohio  Brass  Co. 
Westinghouse  Elec.  ft  MIg.  Co. 

Insulator  Plus 

Electric  Service  Supplies  Co. 
Hubbard  ft  Co. 

Jacks    (See  also  Cranes,  Hoists  and 

Lifts) 
Brill  Co.,  The  J,  G. 
Buckeye  Jack  Mfg.  Co. 
Columbia  M.  W.  ft  M.  I.  Ck). 

Joints,  Rail 

Zelnicker    Supply    Company,    Inc., 
Walter  A, 

Journal  Boxes 

Bemis  Car  Truck  Co. 
Brill  Co..  J.  G. 

Lamp  Guards  and  Fixtures 

Anderson  Mfg.  Co..  A.  ft  J.  M. 
Electric  Service  Supplies  Co. 
General  Electric  Co. 
Westinghouse  Elec.  ft  Mfg.  Co. 

Lamps,    Arc    and    Incandescent    (See 
also  Headlights) 
Anderson  Mfg.  Co.,  A.  ft  J.  M. 
General   Electric  (jo. 
Westmghouse  Elec.  ft  MIg.  Co. 

Lamps,  Signal  ana  Marxer 
Ohio   Brass   Co. 

Lathe  Attachments 
Williams  ft  Co.,  J.  H. 

Lathes,  Oar  Wheel 

Niles-Bement-Pond   Oo. 

Lightning  Protection 

Anderson  Mfg.  Co..  A.  ft  i.  M. 


Electric  Service  Supplies  Co. 
General  Electric  Co. 
Ohio  Brass  Co. 
Westinghouse  Elec.  ft  Mfg.  Co. 

Line    Material     (See    also    Brackets, 
Insnlators,  Wires,  etc.) 
Anderson  Mfg.  Co..  A.  ft  J.  M. 
Archbold-Brady  Co. 
Columbia  M.  W.  ft  M.  I.  Co. 
Drew  Electric  ft  Mfg.  Co. 
Electric  Railway  Equipment  (3o. 
Electric  Service  Supplies  Co 
Eureka   Co. 
General   Electric  Co. 
Hubbard  ft  Co. 
Ohio  Brass  Co. 
Westinghouse  Elec.  ft  Mfg.  Co. 

Loaders,  Wagon,  Truck  or  Car 

Portable  Machinery  Co. 

Locking  Spring  Boxes 

Wharton.  Jr..  ft  Co..  Wm. 

Locomotives,  Electric 

Brill   Co..    The  J.    G. 
General  Electric  Co. 
McGuire-Cummings   Mfg.   Co. 
Westinghouse  Elec.  &  Mfg.  Co. 

Lubricating  Engineers 

Galena-Signal  Oil  Co. 

Lubricants,  Oil  and  Grease 

Galena-Signal  Oil  Co. 

Machine  Tools 

Columbia  M.  W,  ft  M.  I.  Co. 
Niles-Bement-Pond  Co. 

Machine  Work 

Columbia  M.  W.  &  M.  1.  Co. 

Manganese  Steel   Castings 
Wharton.  Jr.,  ft  Co..  Wm. 

Slanganesn   Steel    Special    Track 
Work 

Wharton.  Jr..  &  Co..  Wm. 

Meters    (See  Instruments) 

Electric  Service  Supplies  Co. 

Mirrors  for  Motormen 
Drew  Elec.  ft  Mfg.  Co. 

Motormen*B  Seats 

Electric  Service  Supplies  Co. 
Wood  Co..  Chas.  N. 

Bfotors,  Electric 

Allis-Chalmers  Mfg,  Co. 
Westinghouse  Elec.  &  Mfg.  Co. 

Motors  and  Generators,  Sets 
General  Electric  Co. 

Nuts  and  Bolts 

Allis-Chalmers  Mfg.  Co. 
Barbour-Stockweli  Co. 
Bemis  Car  Truck  Co. 
Columbia  M.  W.  ft  M.  I.  Co. 
Hubbard  &  Co. 

Ohmmeters 

Weston  Elect'l  Instrument  Co. 

Oil    Burning    Equipment 

Schutte   &    Koerting   Co. 

Oils    (See  Lubricants) 
Packing 

Westinghouse  Elec.  ft  Mfg.  Co. 

Paints  and  Tarnishes    (Insulating) 

MitcheU-Rand  Mfg.  Co. 

X^iints  and  Varnishes  (Preservatives) 
St.  Louis  Surlaeer  &  Paint  Co. 

Paints  and  Tarnishes  for  Woodwork 

National  Ry.  Appliance  Co. 

Panelhoards 

Croiise-Hinds    Co. 

Paving  Material 

American  Brake  Shoe  ft  Pdry.  Co. 

Pickups,  Trolley  Wire 

Electric  Service  Supplies  Co 
Ohio  Brass  Co. 

Pinion    Pullers 

Columbia  M.  W.  ft  M    I.  Co. 
Electric  Service  Supplies  Co. 
(General   Electric  Co. 
Wood  Co..  Chas.   N. 

Pinions    (See  Gears) 

Pins,  Case  Hardened,  Wood  and  Iron 

Bemis  Car  Truck  Co. 

Electric  Service  Supplies  (3o. 

'^hio  Brass  Co. 

Westinghouse  Traction  Brake  Co. 

Pipe  Fittings 

Power  Specialty  Co. 
Standard   Steel  Works  Co. 
Westinghouse  Traction  Brake  Co. 

Planers    (See  Machine  Tools) 

Pliers,    Insulated 

Electric  Service  Supplies  Co. 


Pneumatic  Tools 
Ingersoll-Rand  Co. 

Pole   Reinforcing 
Hubbard  ft  Co. 

Poles,  .Metal  Street 

Bates  Expanded  Steel  Truss  Co. 
Electric  Railway  Equipment  (io. 
Hubbard  &  Co. 

Pole  Sleeves 

Drew  Elec.  ft  Mfg.  Co. 

Poles,  Ties,  Post,  Piling  and  Lumber 

Page  &  Hill  Co. 

Poles,  Trolley 

Anderson  Mfg.  Co.,  A.  ft  J.  M, 
Columbia  M.  W.  ft  M.  L  Co. 

Electric  Service  Supplies  Co. 
Nuttall  (k).,  R,  D, 

Poles,  Tubular  Steel 

Electric  Railway  Equipment  Co. 

Poles  and  Ties  Treated 

Page  &  Hill  Co. 

Power  Saving  Devices 

Arthur  Power-Saving  Recorder 

Co. 
National  Ry.  Appliance  Co. 

Pressure  Regulators 

(Jeneral  Electric  Co. 

Ohio  Brass  Co. 

Westinghouse  Elec.  ft  Mfg.  Co. 

Pumps 

Allis-Chalmers    Mfg.    Co. 
Schutte  ft  fioertmg  Co. 

Punches,  Ticket 

Bonney-Vehslage  Tool  Co. 
International   Register  Co..   The 
Wood  Co..  Chas.  N. 

Purifl<7s,  Feed  Water 

Scaife  ft  Sons  Co..  Wm.   B. 

Rails 

Foster  Co.,  L.  B. 
Lackawanna  Steel  Co. 

Rails,  New 

Cambria  Steel  Co. 

Rail  Grinders   (See  Grinders) 

Rail  Joint  Plates 

Lackawanna  Steel  Co. 

Rail    Welding     (See    Brazing    and 
Welding  Processes) 
Rail  Welding  ana  Bonding  Co. 


Rails,  Belaying 

Foster  Co..  L.  B. 
Zelnicker.  Walter  A..  Supply  Co.. 
Inc. 

Railway   Safety   Switches 

Westinghouse  Elec.  ft  Mfg.  Co. 

Rattan 

Brill  Co..  The  J.  G. 
Electric  Service  Supplies  Co. 
McGuire-Cummings  Mfg.  Co. 
St.  Louis  Car  Co. 

Recorders.  Power-Saving 

Arthur  Power-Saving  Recorder  Co. 

Registers  and  Fttings 
Brill  Co.,  The  J.  G. 
Electric  Service  Supplies  Co. 
International  Register  Co..  The 
Rooke  Automatic  Register  Co. 

Reinforcement,  Concrete 
American  Steel  ft  Wire  Co. 

Repair  Shop  Appliances  (See  also 
Coll  Banding  and  Winding  Ma- 
chines) 

Columbia  M.  W.  ft  M.  I.  Co. 

Electric  Service  Supplies  (3o. 

Repair  Work   (See  also  (Tolls) 

Cleveland  Armature  Works 
(Jolumbia  M.  W.  ft  M.  I.  Co. 

General  Electric  Co. 
Westinghouse  Elec.  &  Mfg.  Co. 

Replacers,  Car 

Columbia  M.  W.  A  M.  I.  (3o. 

Electric  Service  Supplies  Co. 

Resistance,  Grid 

Columbia  M.  W.  ft  M.  I.  Co. 

Resistance,  Wire  and  Tube 

General  Electric  Co. 
Westinghouse  Elec.  ft  Mfg.  Co. 

Retrievers,    Trolley     (See    Catcliers 
and  Retrievers,  Trolley) 

Rheostats 

General   Electric  Co. 
Westinghouse  Elec.  ft  Mfg.  Co. 

Sanders,  Track 

Brill  Co..  The  J.  G. 
Columbia  M.  W.  ft  M.  I.  (}o. 

Electric  Service  Supplies  Co. 
Ohio  Brass  Co. 
St.  Louis  Car  Co 

Sash  Fixtures,  Car 

BriU  Co..  me  J.  O 

Sorapers,  Track  (See  Cleaners  and 
Scrapers,  Track) 

Seats,  Car    (See  also  Battan) 
Brill  Co..  The  T.  6. 
St.  Louis  Car  Co. 


Imperial  Tie  Tampers    I 
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Brake  Shoes 
I   A.  E.  R.  A.  Standards  | 

I    Diamond  "S"  Steel  Back  is  the  Best  Type  |   | 


Standard 
Patterns 

for 


SAFETY 
CAR 


D-67  for  Narrow  Treads 
D-87  for  Wide  Treads 


I  American  Brake  Shoe  and  Foundry  Co. 

I  30  Church  Street,  New  York  | 

I  332  So.  Michigan  Ave.,  Chicago        Chattanooga,  Tenn.  | 

^iinihiiitniiiniiniriiiiiHiiiniiMitMiiiiiiiiniMiiiiinuniiniMiiuMiitiiiiiiiiiiiiiiiiiiiiiiiiiiMMiiiiiiiiiiiiiiiriiiiiiiii'riiiiiiiiiiiiiiiiiiuie 
iiiiiitiiiMiiiiiHHiiiintitiiiiiiiiriinMiniinMiniiniiiiiiiuiiiiiiiiiiitiiiiiiiiiiiiiiriiiiiiiniiiiiiiniiiiiiiiiiiiiiiiiiitiiiiiiiiiriiiiniiiiiriiiirii^ 

S  B.    A.    Hegeman,    Jr. .    President ;    Charles    C.    Castle,    First    Vice-President ;  = 

i  Harold  A.  Hegeman.  Vice-President  and  Treasurer;  Fred  C.  J.  Dell,  Secretary;  *  = 

§  VV.  C.  Lincoln.  Manager  Sales  and  Engineering.  = 

I  National  Railway  Appliance  Go.  | 

I  60    East   42nd   St.,    NEW   YORK   CITY  | 

i  Hegeraan-Castle  Corporation.    McCornilck   BIdg..    Chicago,    III.  = 

i  .N'ational   Railway   Appliance   Co.,    Munsey   Bldg..   Washington.    D.    C.  = 

S  .National  Railway   .Appliance  Co..   Little  Bldg..   Boston.   Mass.  = 


2-Tool  or  4-Tool  Outfits 
Electric  or  Gasoline  Power 

Let  us  send  you  Bulletin  9123 

INGERSOLLRAND 
COMPANY 


*        *    GENERAL   OFFICES.  II  BROADWAr.NEVNTYORK  •        ♦ 


=  buLUTH  CHIt 

—  DtHve*  KWW  VOIK  „_  _^,    ., 

=  MOTYIM  KtraXVILLK  UM  Axr.SUM  lotijii 

=  gLPuo  KBAXTON  ArraofT  '^ 


¥uaS 


S^i 


I  RAILWAY  SUPPLIES 

=  Tool  St*el  Gears  and  Pinions,  Anderson  Slack  Adjnsters,  Genesco  | 

I  Paint   Oils,   Clapp's  Fire   Resisting  Paint,   Dunliam   Hopper  Door  = 

=  Device.    Feasible   Drop    Brake   Staffs.   Anglo-American    Varnishes,  = 

=  Paints.    Knamels,   Surfaces,   Slioj)    Cleaner,   Johnson    Fare   Boxes,  = 

=  Drew  Line  .Material  and  Raiiwaj   Specialties,  Perry  Side  Bearings,  = 

E  .Miller  Trolley  Shoes,  Hartman  Centering  Center  Plates,  Economy  = 

=  Power  SivvinK  .Meters,  H.  and  \V.  Electric  Heaters,  Garland  Ventl-  = 

E  lators.   Pitt  Sanders.   National   Safety  Car   Equipment  Co.'s  One-  = 

I  .Man  Safety  Cars,  Flaxlintim  Insulation.  = 

^lUiniiiiiiiKiiiiniiiiiiiitiiniiirriiiiiiiniiiniiiiMiiiniiiiiiMiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiniiiiiiiiiiiiiiiiiiiiiiiiiiniiMiiiiiiiuHiuiE 

,„„ miimiiiiiiiiiiiiiiiiiiiiiniiiMiimliniiniiiniiiiiiii miiiiiii niuiiiiii iiiimii mnuiin »^ 


i  Afnr  TO  HouteiT  o/mce  \ 

csiiiiiHiiMiiiiilimiiiilliiiluiiiniiiiuiliHlimiiiiimimiiitililMHiiiiilililimiltlllinuiiiiiliiiKiiiiiiiiumHiiiiiiiiiiiiiiHiiiimiiiiiiiJ 
^iiiiiiiiiiiiiiiiiiiiiiiiiiiiiii iiiiiiiiiiiiiiiiiiiimiiiiiiiiiiiiiiniiiiniiiiiiiimiiiHiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiuiimiiiiiiiiu 

I    McGuire-Cummings  Mfg. 
Company 

I       General   Offices— 111    West   Monroe   St.,   CHICAGO 

I     City  and  Interurban  Cars  and  Trucks, 
1  Snow  Sweepers  and  Plows 

I     Express,  Combination  and  Work  Cars, 
I  Electric  Locomotives 


ITmiiniiiiiiiiiiiiiiiiiiiiiiiiiiiimiiiiiiiiiiiiiiiiiiiiiiii iiiiiiiiiniiimiiimiiiiiiimiiiiiiiiiminmmiiiniiiiiimiiiiiiimiiiiiiiiiiiiiiiii 

■iilMlliilttiiitiiiniiiiiiuiiir iiMii mil lllili l i iilliiir iiiitiliiiiiiiHitliiiiiiMi it iHiiiiiiiiimiiiini' 


DAVIS  STEEL  WHEELS 

standard  for  Electric 
Railway  Service 

AMERICAN  STEEL  FOUNDRIES     A 
1100  McCormichBiii'Hind  rhirac^o   ^ 


^.luiiiiiiHiimiim iniiMiii iiiiiiiiiiniiiiini iiimiii iii iiini iiiii in inni i riiimiiniiiiir 

SMiiiiiiiiiliiiii I iiiiiiiiuiiiiiiiiiiiiuiimillliliiiiimniiiniiiiiiiillllimiimilllllimllKilliiiiiiiiiiii"" liiliiiiiiiimiiiiuii^ 


STUCKI 

SIDE 

BEARINGS 


A.  STUCKI  CO.     = 

OiiT.r  Bide.         i 

Pittsburgh,  P«.      i 


.  MOEE-JQ/^JES  n 
^"TIQER-BRQNZE"' 

AXLE 

/ANDAEMATUEE 

BEARINGS 


^=5^^ 


Noi  din'ays  the  cneapest  bui  eVer* 
loWiifit  in  uliimdie  cosi 


MOEB-eJQNES  BRASS  &METAL  CO. 

St  Louis.  Missouri. 


1 „nr mil iiiiiniiiniiiiMiniimiiiniirtiiiii nMiiiiii iiiir luiiiiiiiiiiiiiiiiiii iiiiiiu iiE      5iiiill iiiiiiiiiniimiiiiiriiiuiiiiuiniiiiiiiiiimiiiiiniiin ni i I'.nin ni. iiiiiniiin 
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SS«>cond-Hand  BqaJpineDt 
Archer  &  Baldwin 
Cleveland  Armature  Worka 
Poster  Co..  L.  B. 
Hjman  Michaels  Co. 
Zelnicker  Supply  Co..  Inc.. 
Walter  A. 

Shades.   Testibnie 

Brill  Co..  The  J.  G 
Shovels 

AlUsChalmers  Xlg.  Co. 

Brill  Co..  The  J.  U 

Hubbard  &  Co. 

xiKnals,  Car  Startinc 

Consolidated  Car  Heatinir  Co. 
Electric  Service  Supplies  Co. 
National  Pneumatic  Co.,  Inc. 

Slicnal  ."Systems,  Block 

Electric  Service  Supplies  Co. 
Nachod  Signal  Co..   Inc. 
U.  S.  Electric  Signal  Co. 
Wood  Co..  Chas.  N. 

Slrnal    Svstems,    HlEhnsy    Cronlnit 

Nachoa  Signal  Co..  Inc. 
n.  S.  Electric  Signal  Co. 

Slack  .Adjusters     (See    Brake    Ad- 
justers) 
Slat 

Carnegie  Steel  Co. 

Slmt   Wheels  and   OutterK 

Anderson  Mtg.  Co..  A.  A  J.   M. 
Columbia  M.  W.  &  M.  I.  Co. 
Drew  Electric  &  Mfg.  Co. 
Electric  Railway  Equipment  Co. 
More-Jones  Brass  &  Metal   Co. 
Nuttall  Co..   R.   D. 

i^now-FIows.  Sweepers  and   Brooms 

Brill  Co.,  The  J.  Q. 
Columbia  M.  W.  &  M.  1.  Co. 
Consolidated  Car  Fender  Co 
McGuire-Cummings  MIg.  Co. 

Soldering  and  Brazing  Apparatus 
(See  Welding  Processes  and 
Apparatns) 

Solderless  Connectors 

Prankel  Connector  Co. 
Spikes 

American  Steel  li  Wire  Co 

Splicing  Compounds 

Westinghouse  Elec.  tc  Mtj.  Cto. 

>ipllcinK  Sleeves  (See  l'lHn<p>  «ikI 
Conne<'tors) 

Spray   Nozzles 

Schutte  &  Koerting  Co. 

Springs,  Car  and   Track 

American  Sti-el  Foundries 
American  Steel  &  Wire  Co. 
Bemis  Car  Truck  Co 
Brill  Co..  The  J.  G. 
Standard  Steel  Works  Co 

Sprinklers,  Track  and  Bead 
Brill  Co.,  The  J.  G. 
McGuire-Cummings  Mfg.  Co. 
St.  Louis  Car  Co. 

Steel  Castings 

Wharton,  Jr..  &  Co..  Wm. 

Steps,  Car 

American  Mason  Safety  Tread  Co 
Irving  Iron  Works 
Universal  Safety  Tread  Co. 

Steps,  Ladder  and  Stairs   (non- 
slipping) 

Irving  Iron  Works 
Steps,  Safety 

frvlng  Iron  Works 

Stokers,  Mechanical 
Babcock  &  Wilcox  Co. 
Green   Engrg.  Co. 
Westinghouse  Elec.  &  Mf<.  Co. 

Storage    Batteries     (Se»    Rattrrlea. 
stiiniiie) 


WHAT  AND  WllERE  TO  BUY 


Strand 

Copper  Clad  Steel  Co. 
Roeblinff'B  Sons  Co..  J.  A. 

stmctaral  Steel 

Lackawanna  Steel  Co. 

sobway  Gnitlne 

Irvinff  Iron  Works 

Saperheaters 

Babcock  &  Wilcox  Co. 
Power  Specialty   Co. 

Sweepers,  Snow  (Sec  Snow  Plow*, 
Sweepers  and   Brooms) 

Switch  Stands 

Hamapo  Iron  Worka 

■Switches.  Track  (See  Trark  Special 
Work) 

.Swltchboxes 

Chicago  Fu(*e  Hf^.  Co. 
Crouse-Hinda  Co. 

SwKehefi  and   SwItMmoards 

Allis-Chalmers   Mfe.   Co. 
Anderson  Mfy.  Co..  A.   4  J.   M. 
Crouse-Hinds  Co. 
Electric  Service   Supplies  Co. 
(Jeneral  Electric  Co. 
Westinghouse  Elec.  &  Mfg.  Co. 

Synchroscopes 

Weston  Elec'I  Instrument  Co. 

Tampers,   Tie 

Ing^ersoll-Band  Co. 

Tanks,  Ash  and  Coal  Storagf 

Green    Engineering   Co. 

l^nks.   Oil  Storage 

Milwaukee  Tank   Works 

Tapes  and  Cloths  (See  liMalatine 
Cloth,   Paper  am)    r;i|ir> 

telephones  and   Parts 

Eflectnc  Service  Supplies  Co. 

Testing,  Commercial   und   ElertricHl 

Elec'I  Testing  Laboratories 

Testing  Instruments  (See  lustro- 
ments,  Electrical  Measuring. 
Testing,    etc.) 

rhernuistats 

Couaolidated   Car    Heating    Co. 
Gold  Car  Heating  &  Lighting  Co. 
Railway  Utility  Co. 
Smith  Heater  Co..  Peter 

Ticket   Choppers   and    Destroyers 

Electric  service  SuDDlies  Co. 

Tie  Plates 

Cambria  Steel  Co. 
Lackawanna    Steel   Co. 

Ties.  Mechanical 

Dayton   Mechanical  Tie  Co. 

Ties  and  Tie  Bods,  Steel 

American  Bridge  Co. 
Harbour-Stock  well    Co. 
International    Steel    Tie   Co. 

Ties,  Wood   C^oss    (See  Poles,  Ties. 

Posts,  etc.) 

Tongne   Switches 

Wharton.  Jr..  &  Co..  Wm. 

Tool   Hnhlers 

Williams  &  Co..  J.   H. 

TnnI   Steel 
Carnegie  Steel  Co. 


Tools.  Thread   Catting 
Williams  &  Co..  J     H 

Tools,    Track   and    Miscellaneuun 
American  Steel  &  Wire  Co 
Chicago   Pneumatic  Tool   Co. 
Columbia  M.  W.   Sc   M    1.  Co. 
Electric  Service  Supplies  Co. 
Hubbard   &  Co. 
Railway  Track-work  Co. 

Towpr<)  and  Transmission  Strnemres 

American  Bridge  Co. 
An*hbold-Brady  Co. 
Bates  Evpanded   Steel  Trus^  Co. 
Wefttinghouse  Elec.  &  Mfg.  Co. 

Track  Bolts  and  Spikes 

Lackawanna  Steel  Co 

Track   Expansion  Joints 
Wharton.   Jr..    &  Co..    Wm 

Track.  Special  Work 

Barbour-Stockwell  Co. 

Cleveland  Frog  &  Crossing  Co. 

Columbia  M.  W.  .%  M.  I.  Co. 

Rnirei    Se  Hevenor 

New  York  Switch  &  Bussing  Co. 

Uamapo  Iron    Works 

St.   Louis  Frog  &  Switch  Co. 

Wharton.  Jr.    &  Co..  Inc..  Wm. 

Transfer   Tables 

American    Bridge    Co. 
Arch  bo  Id-Brady   Co. 

Transfers   (See  Tickets) 

Transformers 

Allis-Chalmers    Mfg.    Co. 
General  Electric  Co. 
Westinghouse  Elec.  &  Mfg.  Co. 

Treads,   Safety,   Stair,  Car   Step 
American  Mason  Safety  Tread  Co. 
Universal    Safety   Tread   Co. 

Trolley  Bases 

Anderson   Mfg.  Co..   A.  &  J.  M. 
Elcctrie   Service  Supplies  Co. 
General  Electric  Co. 
Nuttall  Co..   R.  D. 
Ohio  Brass  Co. 

Trolley  Wire 

Anaconda  Copper  Mining  Co. 
Bridgeport  Brass  Co. 
Copper  Clad  Steel  Co. 

Trolley  Bases,  Betrlevlng 

Anderson  Mfg.  Co..  A.  &  J.  M. 
Electric  Service  Supplies  Co. 
General  Electric  Co. 
Nuttall  Co..  R.  D. 
Ohio   Brass  Co. 

Trolleys  and  Trolley  Systems 

Ford  Chain  Block  Co. 

Trolley   "n'heels    (See    Wheels.   Trol- 
ley) 

Trolley  Wire 

American  Steel  A  Wire  Co. 
Roebling's  Sons  Co..  John  A. 

Tracks.  Car 

American  Steel  Foundries 
Bemis  Car  Truck   Co. 
Brill  Co..  The  J.  G. 
McGulre -Cummin gs  Mfg.   Co 
St.  Louis  Car  Co. 

Turbines,  Steam 

Allis-Chalmers  Mfg.   Co. 
General    Electric  Co. 
Terry  Steam  Turbine  Co. 
Westitijrhouse  Elec.   &    Mfe.  Co 


Turbines,  Water 

Allis-Chalmers  Mfg.  Co. 

Turnstiles 

Percy  Mfg.  Co..  Inc. 

\'acuuni   Impregnation 

Allis-Chalmers  Mfg.  Co. 

%'alves 

Ohio   Brass  Co. 
Schutte   &   Koerting  Co. 
Westmghouse   Traci'on    Brake  Co 

\  ending   Machines,    Drinking    Cup 

I       Individual  Drinking  Cup  Co..   Inc. 

\'entilators.  Car 

Brill  Co..  The  J.  G. 

National   Railway  Appliance   Co 

Railway  Utility  Co. 

St.  Louis  Car  Co. 

Vises,   P*pe 
•Williams  &  Co..  J.  H. 

Voltmeters    (See  Instruments) 

Weston    Elec.  Instrument  Co 

j  Waste   Saturation   System 

Milwaukee  Tank  Works 

Water  Softening  &  Purifying  Systems 
Scaife  &  Sons  Co..  Wm.  B 

I  Wattmeters 

Weston  Elec*l  Instrument  Co 

Welded  Rail  Joints 

Rail   Welding   &  Bonding  Co 

Welders.    Portable   Electric 

Electric  Railway  Improvement  Co. 
Kail    Welding  &  Bonding  Co. 

Weliliitg   ProeeHses  and   Apparatus 
Electric  Railway  Improvement  Co. 
(.fiuTjil    Electric   Co. 

,       Metal   &   Thermit  Corp. 

I       Rail    Welding  &  Bonding    Co. 
Westinghouse  Elec.  &  M(g.  Co. 

Wheel     O  ua  rds      (See     Fenders     and 
Wheel  Guards) 

Wheel    Presses    (See  Uachliie  Tools) 

Wheels.  Car.  Cast  Iron 

Bemis  Car  Truck  Co 

Wheels,   Car,  Steel  and  Steel    Tired 

American   Steel  Foundries 
Bemis  Car  Truck   Co. 
Standard  Steel  Works  Co. 

Wheels,  Trolley 

Anderson  Mfg.  Co.,  A.  &  J.  M. 
Columbia   M.   W.    &  M.   I.  Co. 

Electric  Railway  Equipment  Co. 
Electric  Service  Supplies  Co. 
Eureka  Co. 
General  Electric  Co, 
More-Jones  B.  &  M.  Co. 
Nuttall  Co..   R.   D. 
Star   Brass   Works 

Whistles,  Air 

(Seneral  Electric  Co. 

Ohio  Brass  Co. 

Westinghouse  Traction   Brake  Co 

Wire  Rope 

American    Steel    A    Wire    Co. 
,       Copper  Clad  Steel  Co. 

Roebling's  Sons  Co..  John  A. 

I  Wires  and  Cables 

Aluminum  Co.  of  .\merica 
American   Elec'I   Works 
American  Steel  &  Wire  Co. 
Anaconda  Copper  Mining  Co. 
Bridgeport    Brass    Co. 
Copper  Clad  Steel  Co. 
General  Electric  Co. 
Okonite  Co. 

Roebling's  Sons  Co.,  John  A. 
Westinghouse  Elec.   St  Mfg.  Co. 

Woodworking  Machinery 

Allis-Chalmers   Mfg.   Co. 
Wrenches 

Williams  A   Co     .1     M 


:'iiiiiiiiiMiiiiiMii 
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iiiiiiiiiiiiiiitiiu 


Russell  Mfg.  Co.  | 

^■'ahers    of  S 

Triggerlock  | 

Reversible  I 

Controller  Fingers     | 

I  which    last   for   years.      The    tips  are   renewable   and   reversible        i 

I  U,  S.  Factory:  814-18  Bath  Avenue,  Niagara  Falls.  N.  Y.  | 

I  Canadian  Factory:   557  King  St..  West,  Toronto,  Canada  I 

niiiiuiiinHiiiiMiiiiiiiiiiiiiiiiiiiriiHiiiiiriiiiriiiiiiiiiiiiiiiii iiiiiiiiriKiiriiniriiitiiniiiitiiiniiiiiiiiiiiiini iiiiiiiiitiiiiiiiiiiiiii? 


I  Bound  Brook  Trolley  Wheel  Bushings  | 

I  Give  Longer  and  Better  Service  | 

I  'T^HERE    are    more    Bound    Brook     (Oil-less)    Trolley    Wheel    Bushings    In    use  i 

1  J.  tJiiJay   than   all  other   makes  combined.      That   is   because   Round   Brook   Bush-  = 

=  Inga.   by  tlrtue  of  their  construction.    Invariably  outlast   all   other  types.  5 

I  AU  Genuine  Craphited  Oil-less   Bushings    have  H 

i  always    been    made    at    Bound    Brook,    U-    S.    A.  = 

i  BOUND  BROOK  OIL-LESS  BEARING  COMPANY  | 

I  Bound   brook.   New   Jersey               Detroit  Office:    1723   Ford   Bldg.  | 

'iiniHIillllinilllMirMlilllirillttiiiriililMtriiirriitriiiiMUiiiitiitiMiiiiiriiniiiiiMiiriiiirniiiiiiiiiiMtiiiiMtiiiiiiitiiniiiiHiiiiitiiiiHiiiiiic; 


|iui>iMijiiiiiniiiiriiiiiiiiiiiiiiiiiiijiiiiii riijiiiin riiiiiiiim jiiiiiririiiiiiiiiriiiiiiii Miiiiiiiiujiriiiiiim iiillliiiii      am i nil mini limmilllllllimilin niiiimimiimimiimimi mi miiMiimiiiiiiiiiiiiiiiiimiiic 


I  pA>t>WAl{  I  fTIUIT\(  nOMPANX 

I  Sole  Manufacturers 

§  "HONEYCOMB"  AND   "BOUND  iET"   VENTILATOB8 

=  for  Monitor  and  Arch  Roof  Cars,   and  all  classea  ol  buUdlncs; 
i  also   ELECTKIC  THERMOMETER  CONTROL 

I  oi  Car  Temperatures. 

i  Chlcaro,  ni.  WHte  for  1328  BROADWAY 

I  I4I-iai   WEST  8«D  ST.  Catalogue  Now  York.  N.  V. 

^lumimiiii imiimiiimiiimimnuiiiimimiiimiii iniiiiimii miiiiii iiiitimmiimiti miimiiiimiiiiii/ 


Co 


mpare 


Tk. 


em 


=     =    Employment 


The  faint  tight  of  a  candle  and  the  strong  rays 
of  a  searchlight.  They  represent  the  compara- 
tive efficiency  of  other  ways  of  finding  what 
you  want  and  advertising  for  it  in  the 

SEARCHLIGHT  SECTION 


EQUipment 


Buslnea  OpportunttlaB 
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Why  this  $47,000  difference? 

They  graduated  together,  but  the  business  man  made  $50,000 
in  1919;  the  engineer  only  $3,000 

TWO  men  roomed  together  is  a  chief  engineer  whose  The  general  manager  or  pres- 
in  college  and  graduated  earnings  were  $2,000  when  he  ident  of  a  corporation  need 
twelve  years  ago.  One  en-  enrolled.  They  are  now  $5,500  not  be  an  expert  accountant; 
tered  business  immediately,  and  mounting  steadily.  The  but  he  must  know  enough  of 
the  other  completed  his  train-  training  that  the  Institute  the  fundamentals  of  account- 
ing by  two  years  in  one  of  the  gave,  he  says,  was  "the  great-  ing  to  direct  accountants, 
foremost  engineering  schools.  est  single  factor"  in  his  sue-  tt  i  , 
In  1919  the  earnings  of  the  cess.  "I  made  an  entire  (and  ^^  need  not  be  an  expert 
business  man  were  just  a  little  successful)  reorganization  of  salesman;  but  he  must  know 
more  than  $50,000;  his  college  my  whole  department  in  line  ^^^  d^?!^  prmciples  of  selling, 
roommate,  the  civil  engineer,  with  the  broader  viewpoint  advertismg  and  merchandis- 
made  less  than  $300  a  month.  which  I  found  myself  more  or  ''^S- 

less  unconsciously  developing  it„  „„„  i  •  „  _.^,„-^^^  ^„  ,,,^u 

Why  this  immense  as  I  studied  the  Course  "  ,       '^^^  ^ire  experts  on  prob- 

,.         y,           ?  siuQiea  tne  «..ourse.  j^^^g    ^f    factory    and    office 

Eatscrepancy  The  Institute  can  help  management     transportation 

\  KR\    man   of  technical  .  and  corporation  finance.    But 

training        knows        the  ^^^  ^^*^  he  himself  must  know  enough 

answer.    The  two  men  do  not  rx^HE  opportunity  was  there  ^°  make  decisions  on  the  basis 

differ  widely  i,n  character  or  I    alwavs;    but    he    needed  °^  their  recommendations, 

ability.    Each  is  married  and  ^he  knowledge  that  the  Insti-  t_  ,„.__  ..„  i      r   ,  ^       , 

is  honestly  ambitious  to  give  .^te    gave  to  enable   him  to  ^ents  of  business  bvtheX\- 

his  familv  the  very  best.  erasD    it      Said   A    V     Farr  mentsot  business  b>  the  slox\ 

^  grasp    it.     oaiu  p..    v.    idii,  method  of  practical  experience 

But   unfortunatelv    technical  ^  consulting  engmeer:       My  ^^^jj          -^^^               j^  i^  ^^ 

£)Ut,  uniortunateiy,   tecnnicai  personal  opinion  is  that  engi-  nrivileee  of  Tnstitntp  mr-n  to 

business    maAef    The    men  «'  ""^  ^'"  ""=  ''■«  >"'"■  training  which  is  essential  to 

who    hold    the    positions    of  Scores    of    letters    from    men  executive  success, 

large    authority    and    earning  prominent  in  all  lines  of  indus-                  t,p        .       4  l     j 

power  have  added  something  trial  life  bear  the  same  testi-                       ,  fS^f^S  ■      6aa 

else  t.o  their  merely  technical  mony.  The  men  enrolled  with                      ^^  oustness 

knowledge  or  skill.  the    Institute    are    in    everv  ^t-,mi.-    „  i    .     f  ,i-       ur    ■• 

'^  r             J             u        •'  T^Jli'.    readers    of    this    publication    arc 

department    of     modern     busi-  1  trained    to   weiph  evidence  and   make 

That    something    else an    all-  ^leSS  their  own  decisions.    The  institute  argues 

di   ■           1              1     J              e  '  with   no   man:  it  seeks   none   who  can   be 

working    knowledge    of  ,       c           J       J  /-»-l  r-  persuaded  by  argument.    It  asks  only  the 

rf'odern     business     in     everv  In  the  Standard  Oil  Compan^'  opportunity  to  lav  the  full  facts  before 

deoartment  —  is    the    soecial  there    are    801    men  enrolled;  you   Thc/are  printed  in  a  ii6-page  book 

ucpcti  LiiiciiL           IS      Liic     ajjccidi  v-.iv,iv,          TT    •       J      c                   C         1  entitled.      Forging    Ahead    in    Business. 

function     of     the     Alexander  in    the    United    States    Steel  it  is  a  book  vou  will  be  eiad  to  have  in 

Hamilton  Institute  to  supply.  Corporation    545 ;  in  the  Na-  ^.Xut^^biigation.'  t^^^^Vo^^ :^ 

tional  Cash  Register  Co.,  189;  now. 

Changes  a  mediocre  man  in  the  Winchester  Repeating 

into  a  potentiallv  high  Arms  Co.,  167;  in  the  General  Alexander  Hamilton  Institute 

.                        -           o  r^i       ^    •       r^           Ann       „  ,  J     ^^    „„                '••  Astor  Place,  New  York  City 

classman  Electric  Co.,  402— and  so  on  canadia..  Addre^.  c.  p.  r.  mdg..  Toronto     - 

O  down  the  list  of  the  biggest  

]'    the  thousancs  of  men  nnnrprr,<i  in  Amprira  '*l"''i,T  "F"""*:"**  •^^';"'■^  .'"  ""''o?"", 

concerns  in    rVIIlCnCct.  which    I    may    ki'op    without    obliKation. 
who  have  enrolled  in  the 

Alexander  Hamilton  Institute  Whv  use  years  when  you  can 

11  ^               ^                                     »r  Name 

in   the   last   ten   years,   more  do  it  in  months?                                   ''""'•"• 

than  10^  are  men  of  technical  ,.. 

training.      Merely    to    run  \T7HAT   is   it,   in  a   word, 

thru    the   written    records    of  W  that   the    Institute    ha=! 

some  of  these  men  is  to  feel  a  done  for  those  men?     It  saved 

thrill  of  achievement.     Here  themyearsof  routine  progress.  pSon 

Cnpyrioht    19t0.    Atfrandfr    Hantittnn    Inttitule 
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'  "4  UMUIUU^     Car  Heating  and  Ventilation     |  |    "  .-^  ^.^.^  i 

S        is  one  of  the  winter  problems  that  yon  must       i  I 

settle  without  delay.     We  can  show  you  how       =  = 

to    take    care    of    both,    with    one    equipment.       i  = 

Now   is   the  time   to   get  your  cars  ready  tor       i  = 

next  winter.     Write  for  details.  =  i 

The  Peter  Smith  Heater  Company  |  § 

1725  Mt.  Elliott  Ato.,  Detroit,  Midi.       |  | 

SlIIHIIIIIIUIIIIIIIIIM Illlllllllllllllll lllllflllllllirlllllllllllllllHIIIII II IIIIIMIIIMIIIIIimilllllllllllMlllllllllllllllllllln 


Ifm  TRADEMARK  -p^ 
rvingSafsteP 
(PATENTED)  ^^mT  KG  U  S  PAT.OFT.  M 

I     ABSOLUTELY    NON- SLIPPING   ALWAYS    I 
I  Writ,  for        IRVING  IRON  WORKS  CO.    I 

i  Catalog  2A2B  LONG   ISLAND   CITY.   N.  Y..  U.  S.  A.        f 

^lltllllllllllllllllllllllllllllllllllllllllllllllllMIIIIIIIIIIIMIIIIIIIIIIIIIIIflllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllltlllllllllllllR 
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MASON  SAFETY  TREAD — Lead  or  c&rboniadum  OMed;  D<Ki-tllpper7.  = 

preveDU  accMenu:  cnW  out  dammtre  milu.  S 

KARBOHTH   CAR   FLOORING — For  steel  can:   ta  santtAry,  lUht  1 

weight.  flre_prooI,  non-slip  per  v.  5 

STANWOOD  STEPS— Self-clean  Inst,  non-aMppery,  light.  = 

Orer  ilx  mlllloD  feet  uaed  without  accident  being  reported  within  the  knowl-  1 

edge  of  manufacturer.    Our  producta  used  on  all  leading  rallroada  on  can  S 

and  Matlons.     For  details  adoreas:  E 

AMERICAN  MASON  SAFETY  TREAD  CO..  Lowell.  Mat*.  = 

Branch  Ofncc«:  Boston.  New  York  City.  Philadelphia.  S 

Agencies  In  all  principal  cities.  = 

JoMph  T.  Ryerson  &  Son,  Cenera]  Western  Distributors. 


UNIVERSAL  ANTI-SLIP  TREADS 

cars  and  station  steps. 
Universal  Safety  Tread  Company 

40  Court  St.,  Boston,  Mass. 
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OOK  for  this  mark 
stamped  on  each  brush 


Reducing  Depreciation 

"^^ANY  factors  enter  into  the 
'  *  determination  of  the  correct 
brush  required  by  your  motor  or 
generator. 

Fitted  With  the  proper  Columbia 
Pyramid  Brush  it  will  operate  more 
efficiently  and  economically,  and 
reduce  depreciation. 

Our  Data  Sheet  Service  enables  us 
to  determine  your  exact  require^ 
ments.  \A^e  guarantee  the  Columbia 
Pyramid  Brushes  specified  for  your 
motors  to  give  satisfactory  service. 


'Write  for  information 

NATIONAL     CARBON    COMPANY 

Incorporated 

Cleveland,  Ohio  San  Francisco,  Calif. 

Canadian  National  Carbon   Co.,   Limited,   Toronto,   Canada 
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Trolley  Wheels  and  Harps 
that  rank  as  Aristocrats 


They  are  the  thoroughbreds  of  their  kind.  Quality 
is  bred  in  the  bone  with  them,  in  the  shape  of  metal — 
good  metal,  metal  especially  developed  and  perfected 
for  this  important  service.  Long  wear  and  good 
lubrication  you  may  assume  as  a  matter  of  course — 
and  with  these  things,  the  elimination  of  high  mainte- 
nance and  tie  ups.  Other  progressive  roads  know 
and  depend  on  Columbia  products.  We  are  pre- 
pared to  serve  you. 


The  Columbia  Machine  Works  &  Malleable  Iron  Company 

Atlantic  Ave.  and  Chestnut  St.,  Brooklyn,  N.  Y. 


A.  A.  GREEN,  Sale8  MgT..  .50  Church  St.,  New  Tork  City 
Ernest   Keller,   Frank   Hedley,   Brookljn,  N.  T. 
E.    ALLISON    TH0RNWT5LL,     10'J6-7    Atlantic    Trust    Bids., 
Atlanta,  Ga. 


TOOLS 


Armature  and  axle  stralghteneri 

Armature  shaft  straighteners 

Armature  buggies  and   stands 

Babbitting  molds 

Banding  and  heading  machines 

Car  Hoists 

Car  Replacers 

Coil  taping  machines  for  armature  leads 

Coil   winding  machines 

Pinion  pullers 

Pit  jacks 

Signal  or  target  switches 

Tension  standa 


J.  L.  WHITTAKER,   141  Milk  St.,  Boston,  Mass. 

F.  F.  BODLER,  903   Monadnock  BIdg.,  San  Francisco,  Calif. 

W.  McK.  WRITE,  6T13  Cornell  Ave.,  Chicago,  III. 


CAR  EQUIPMENT 


Armature   and   axle   bearings 

Armature  and  field  coils 

Bearings  (axle  and  armature) 

Brush-holders  and  brush-holder  springs 

Brake,  door  and  other  handles 

Brake  forgings,  rigging,  etc. 

Car  trimmings 

Commutators 

Controller  handles 

Forgings  of  all  kinds 

Gear  cases   (steel  or  malleable  iron) 

Grid  resisters 

Third-rail  shoe  beams  and  accessories 

Trolley  poles   (steel)   and  wheels 
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Capacious    Interurban   Car 

One  of  the  most  impressive  types  of  interurban  cars  was  recently  con- 
structed at  the  Brill  Works  for  the  Philadelphia  &  Western  Railway 
Company.  It  measures  55  ft.  over  bumpers,  has  an  overall  width  of 
10  ft.  6  in.  and  weighs,  including  electrical  and  air  equipment, 
approximately  78,000  lb. 

A  better  idea  of  its  capaciousness  is  obtained  from  the  illustration  of  the 
interior.  The  Brill  "Winner"  Reversible-back  Seats  have  cushions  40 
in.  long  and  the  aisle  is  26 J4  in.  wide. 

It  is  mounted  on  Brill  High-speed  Trucks,  No.  27-MCB-3  and  is 
equipped  for  both  third  rail  and  trolley  operation. 


The  J.  G.  Brill  Company 

Pi-m-A-DEi-pmA..  Pa. 

American    Car    Co.    C.C.  Kuhlman  Car  Co.      —      Wasoim    Mant'c  Ca 

ST-    l_OUIS      rs/lO.  Cl-CVEI_AINIO.  OHIO.  S(»R  I  >^OFICl_D.  MA.SS. 
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